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A Private Electrical Laboratory.
It is not always in ttie commercial workshop that the

most interesting and valuable experiments are made, and

this is particularly true in the study of applied electricity,

for it is possible with a comparatively modest outlay of

money to procure many of the appliances which are in

daily operation in many branches of the industry as well as

many instruments for experimental research. There are

few modern private residences in which electricity does noc

play some part in general utility work, and in many of the

homes of men directly interested in electrical development

are plants which are surprising for their completeness, and

from which many new ideas are evolved and presented to the

world. The private laboratory of a practical electrical engi-

neer is of interest because there, in material form, are those

ideas and subjects which are of prime importance to his

mind and usually the man's favorite branches of the science

may be recognized by a glance at his apparatus.

Such a laboratory is illustrated in this article and is the

property of B. J. Arnold, of

Chicago, who, although still a

young man, has already made

a wide reputation as an

electrical railway engineer, as

evinced by his work in design-

ing the Intramural plant at

the World's Fair and his con-

nection with the proposed ele-

vated electric road on the

North Side. Mr. Arnold has

utilized his residence for much
of his experimental work, and

he intends to make a number

of exhaustive tests relative to

the economic operation of

lighting and power apparatus.

The plant is noteworthy be-

cause of the facilities it gives

its owner in all parts of the

house to deduce results from

operations which are at all times

under his eye.

The first intention of Mr.

Arnold was to install a set of

storage batteries in the house

in connection with the labor-

atory to be used in experiment-

ing in certain directions for

developing inventions which he

had in mind. After having

the storage batteries installed

it became evident to him that

he could light the house from the cells and heat the house

from the boiler, thus utilizing the investment and effect a

saving in monthly expense. The result was that the house

was wired for electric lights throughout and fan motors

placed in the various rooms. In the librray arrangements

for a phonograph are made, so that dictation can be given

to the phonograph any time during an evening's study, and

the contents of the cylinder transcribed by the office

stenographer at pleasure, thus enabling one to jot down

memoranda or write on any particular subject with much

less time and labor than is ordinarily required.

The plant is arranged in accordance with the drawing

presented in Fig. 5. In the rear of the house are located

the coal bins, directly in front of the boiler, which is an

eight horse power horizontal tubular boiler, set in brick, with

the fire underneath it, the heat passing back through the

flues and loventhe top of the boiler to the stack. The
breeching is lead directly into an ordinary house chimney,

having two openings each seven inches square, making a total

area cf gS square inches, and having a height of about

25 feet. Ample draft is thus obtained for complete com-

bustion. By the side of the boiler is located the cell room,

shown in Fig. 3, in which are placed fifty-six 150 ampere

hour storage batteries. These cells are about five years old

and were originally used for train lighting on the Atchison,

Topeka & Santa Fe railroad, but were abandoned on ac-

count of the excessive cost of maintenance. They were

purchased and repaired by Mr. Arnold and have been do-

ing good service for the last eighteen months, without any

cost for repairs except tofillupoccasionallywith electrolyte.

As shown in Fig. i, there is a six horse power vertical en-

gine connected with the boiler which drives a four kilowatt

150 volt generator. Between this machine and the boiler is

located a one horse power combined engine and boiler, a

view of which is presented in Fig. 2, which was built for

experimental purposes and is used for turning the small

machines for performing experiments, when it is undesir-

able to increase the steam pressure on the large boiler high

enough to run the large engine. In the engine or electrical

room proper is located a turning lathe and a planer and

other small tools, with the necessary work-benches, tool

racks, etc. A view of the work-bench and lathe is

shown in Fig. 4. Leading off from the electrical room is

the chemical laboratory with the necessary cupboards and

FIG. I. A PRIVATE ELECTRICAL LABORATORY.

experimental tables for investigating the chemical side of

electricity. Considerable work has been carried on by Mr.

Arnold in this line, examining into the principle of storage

batteries and testing the different cells now on the market.

It should be borne in mind that the entire plant was

put in by the owner for purely experimental purposes, but

it became evident to him that something practical could be

made from it and money saved in operating. For this

reason the entire house was equipped for steam heating.

The boiler supplies the steam for heating the house during

the winter months, and once in seven or ten days, depend-

ing upon the quantity of light used, the boiler is fired

heavily so as to give higher pressure of steam than is used

for steam heating and the engine run for about four hours

to charge the cells. While the charging is being done the

house is heated by the exhaust steam from the engine.

The furnace is so arranged that nothing but bitumin-

ous slack coal is burned under it, the coal costing I1.40

per ton, delivered in the bin in front of the boiler.

About five tons per month of this coal is used under this

boiler, which supplies the heat and light for the entire

house, this making the combined cost of heating and

lighting less then two-thirds the cost of heating by hard

coal in the ordinary manner and lighting by gas. This is

the practical result which the owner worked out after hav-

ing the plant installed, but it should be stated that the

plant was put in to fit existing conditions, and it is prob-

able that many improvements could be made in a house

built with the idea of containing such a plant, although it

would be difficult to reduce the operating expenses.

The laboratory is equipped with a number of electrical

and mechanical instruments for measuring energy and

temperatures, and a record of results is kept for the

owner's information. Adjoining the chemical room is a

dark room for developing photographic negatives. The
laboratory is supplied with a complete photographic outfit,

and interesting experiments are often recorded by means

of the camera.

Upon the switchboard, shown at the right in Fig. r, are

the following instruments; One Weston ammeter, one

Weston voltmeter, two current indicators, two rheo-

stats, six fuse blocks, two small switches, one four-

point switch for throwing the cells on to the dynamo

or lamps, one series-multiple switch for throwing the

cells in series or multiple, and

one automatic cut-out for

breaking the charging circuit

in case the voltage of the

dynamo falls below the volt-

age of the cells. When the

plant was first installed the

cells were charged in multiple

and discharged in series and

worked fairly well, but it was

found advisable to substitute

a higher voltage dynamo and

charge as well as discharge in

series, for by so doing; all

trouble caused by the inserting

and adjusting of resistance in

the two sets of cell circuits has

been eliminated, and all the

cells are charged and discharged

evenly. The cells are also

connected with heavy conduc-

tors, so that they can be thrown

in muliple for producing any

voltage having a multiple of

four, for the purpose of getting

heavy currents at a low voltage

for experimenting.

Fig. 6 shows the method by

which the cells are connect-

ed with the switchboard for

charging in multiple from

a 75 volt dynamo and discharg-

ing in series to operate no
volts lamps. The connections will be readily understood

when the multiple series switch shown in the lo^er left-hand

corner of Fig 6 is described. When the dynamo is charg-

ing the cells the double-pole double-throw switch is thrown

so that connections are made from F to G and / to /.

When the cells are discharging in series this switch is

thrown so that connections are made from G to //and /to
K, and the connections from F to G and I to J are

opened. When charging in multiple a connection is made
from ^ to C and another from B to Z> ou the multiple

series switch, by means of two brass bars fastened together

with a fiber lever so that both can be thrown at the same
time. If the cells are to be charged in series these bars are

thrown so that a connection is made from point B to

point Eon the switch and the bar which formerly made a

connection from A to C stands with its lower end midway
between points 6" and />, making no connection. A per-

manent connection is made on the back of the switch from

A to E. If the circuits are now traced it will be found

that the cells are discharging in series. The circuit-

breaker shown on the board consists of a soft iron armature

attracted by an electro-magnet and as long as the voltage

of the dynamo exceeds the voltage of the cells, this arma-

ture is attracted by the pole of the magnet and completes

the circuit through an auxiliary contact, but as soon as the
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dynamo voltage drops below thai of the cells, the current

starts to flow from the cells, causing^ the armature to drop,

thus opening; the circuit and preventing the cells driving

the dynamo as a motor. It will be noticed that the

rheostats are placed in such relationship with the cells that

they are used both for equalizing resistance between two

sets of cells when charging, and for controlling the electro-

motive force of the house lines when discharging in series.

It is the intention soon to install a gas engine by the

side of the steam engine and conduct a series of tests of

running the dynamo by means of the gas engine and steam

KH; 2. A PRIVATE ELECTRICAL LABORATORY.

engine and ascertain which is the cheaper for driving

lights. The inconvenience of handling the coal will be

eliminated by use of the gas engine, and it is thought

that the practical solution of the problem will be that the

gas engine will be used during the summer and the steam

engine during the winter, thus avoiding firing the boiler

during the hot weather. It should also be borne in mind

that the investment in ihis plant is of course much larger

than it would be were the plant installed merely for heat-

ing and lighting, as it is equipped with numerous devices

for experimental work, which would be unnecessary in a

plant installed only for practical woik.

Chicago's Police Patrol System.
The history of the police patrol system of Chicago is a

record of rapid and steadfast growth and development, and

perhaps in no other branch of the city government can

such a praiseworthy advancement be recorded; and there

is hardly a more important branch of municipal control

tendcnt of the fire alarm telegraph system, evolved the idea

of controlling policemen in this way from a central station

or substations. Prof, Barrett's plan included the erection

of octagonal boxes, eight feet high and two feet eight

inches in diameter, placed at convenient street crossings

and connected with the district station by telephone.

During the first year thirty boxes were provided in the

central district of the city, and a one-horse patrol wagon

was detailed at the station to answer calls from the boxes.

The area covered by the system at this time was about one

and a half square miles. Its success was assured from the

first day it was put in operation. Not only was the police

department pleased with the results, but the general public

saw in it the solution of many difficulties in municipal

government, and the doing away with many unpleasant

and serious occurrences.

Many changes and improvements in the appliances

which form parts of the system have been made

since its adoption, but the general scheme remains

the same. Tbere are now about 700 boxes in

general use, and 30 two-horse patrol wagons

are constantly on duty at the stations. The apparatus

which connects the boxes and stations is principally auto-

matic. Each police district has its own circuit of wires

connecting all the boxes with'U its limits. The sub-stations

are connected with the central station in the city hall by

another circuit. At the central stations and sub-stations

are the necessary instruments and batteries for receiving

and recording automatically the signals received from the

boxes.

The boxes are neat and compact so as not to interfere

with street traffic. Policemen are provided with keys and

the same privilege is extended to all citizens who apply for

them and who are known to be trustworthy. However,

the ciiizens'keys differ from those carried by the policeman

from the fact that when inserted in the kejhole they

cannot be withdrawn until they are released by the

key carried by the policeman. By this ingenious con-

trivance the citizen who makes use of the box is obliged

to lose his key or to remain until the arrival of a patrol

wagon so that he can explain the reason for the call.

Every key is numbered, and a register is kept showing

to whom keys have been issued.

Inside the patrol boxes is the aparatus lor communication

with the station, which is contained within a small box.

Inside of the small box, which for convenience may be

called the alarm box, is a lever, a dial with six coils marked

on it, an indicator which may be set to any one of them,

and the transmitter and receiver of a telephone. There is

also a small button bearing on its face the letters "O. K,,'*

which indicates when any signal made from the box is

received at the police station. When the policeman enters

the box he opens the door of the alarm box, sets the indi-

cator at any one of the six calls and pulls down the lever.

When the "O. K." button springs into view, he can be

sure that his signal has been received at the station. The

six calls are for the patrol wagon to announce that the

telephone is to be used, the capture of thieves, a riot, the

test of telephone wire, and a call for the fire department.

Every policeman makes a report from the same box on
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FIG. 5. .A. PRIVATE ELECTRICAL LABORATORY.

than that department which serves as an adjunct to the

police department and renders it possible for such a large

force of men to be kept under constant jurisdiction, from a

central point, and for a policeman in any quarter of the

city to communicate with his superior or the police office.

The police patrol boxes, which are so familiar at the pres-

ent time that they attract no attention, are of a compara-

tively recent date, and it is the rapid extension of the

system in Cbicago which makes it well nigh impossible for

disturbances of a serious character to gain much headway

in the city, and doubtless many destructive conflagrations

have been averted by the same means.

Chicago is the pioneer in the introduction of this system,

and here it may be said to have reached its present state of

perfection. It was tn 1880 that John P. Barrett, superin-

his beat every half hour during his watch. By this means

the location of every man on duty is known at the police

station every 30 minutes, and his progress along his beat

marked with absolute precision. He cannot evade the

watchfulness of the operator at the station. He must

report at specified places at certain times. He cannot

send in a report from one box with the statement that he

is reporting from another box, which might be a half mile

away, because when he pulls down the lever the number

of the box is automatically registered at the police station.

When the policeman makes his half-hourly report he

turns the indicator to the telephone call. As soon as the

"O. K.'' button shows him that his signal has been re-

ceived at the station, he sends in his name and the report

of any disturbance or unusual occurrence on his beat

through the telephone. The difliculties in the way of his

procuring some obliging friend to report for him are self-

evident.

At the sub-stations the mechanical devices arc

simple. The operator sits behind a table resembling a

common office desk. On ihe right hand is the telephone.

On the left is the automatic register on which the signals

from the boxes are recorded. In front of him is a key for

signaling the fire department when necessary.

The patrol wagons are of the familiar type, with side

seats and steps from the rear. Under the seats are com-
partments for handcuffs, clubs, rifles, blankets, canvas

stretchers, ropes, a medicine chest and other necessary and

convenient articles. vSome idea of the increase of the

work done in the last ten years by the patrol system

may be gained by the following table:

the dis-

-r«82.
Reports received from the policemen

irict

Alarms responded to

Arrests made
Fires attended
Sick and injured persons taken to hospital
Sick and injured persons taken home
Sick and injured persons taken to station and

cared for

Dead bodies taken to mo-gue
Dead bodies taken to r.-s'dences
Disturbances suppressed without arrests
1 nsane persons cared for
Destitute persons cared for

Prisoners taken to county jail

Prisoners taken to Division Court
Packages stolen, property recovered
Miles traveled No record
Lost children taken to parents .

Mad or crippled animals killed
Stolen horses recovered
Stolen vehicles recovered ......

Abandoned children taken to Foundling Home.
Persons rescued from drowning
Inebriates taken to charitab'e institutions
Runaway horses overtaken and stopped.'
Miscellaneous.
Each

362,511

14,724

7,482
672
769
75"

241

232
S4

1,804.

190
236

S80
3.14S
zi8

.63

24
16

32

1892.

4,689 860
'>497
39,981
3,210
2,000

2,538

803
813
191

2,628

755
786

5i4oi
i8,i;90

515
190,242

1.504
III

82

78
63
18

968

74
.75-
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FIG. 6. A PRIVATE ELECTRICAL LABORATORY-

The city owns its electric plants and has a manufactory

where most of the appliances used in the police, fire and

electric lighting departments are made at much less cost

than they could be purchased. As rapidly as possible all

the wires in use in the patrol, telephone and fire systems

are being placed underground. At the present lime the

cicy has nineteen miles of underground conduits, iron

pipes and wooden boxes, in which 570 miles of wire is

p'aced. There are 1,840 miles of overhead wires, so that

not quite one-quarter of the wires are underground.

Nearly all of the apparatus in use in the patrol tele-

phone and fire alarm service has been invented by Prof.

Barrett. He has turned the patents on these inventions

over to a private company, but the city has reserved the

right to manufacture for its own use any of his inventions

in this connection. The police patrol telephone system

has cost the city $150,000 to $200,000, but the saving it

has effected has prob ibly been much greater. The one

item of transportation of prisoners, dead or injured people,

and other unfortunates, who had to be carried from one

place to another annually, amounts to a very respectable

share of the total cost of the system. Over 35,000 people

were sent distances varying from a few blocks to ten

miles in patrol wagons during 1892. If the average cost

of transporting them by other means is fixed at 50 cents,

thisone item saves the city $15,000 annually. But the

greatest benefit derived from the system is in the control

which the chief of police has over the men under him

The efficiency of the force is certainly doubled, and at crit-

ical times, as when a riot is imminent, it is quadrupled.

So successful has the patrol telephone system been in this

city that it has been copied in nearly every large city in

the country except New York.
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Trouble at Deptford,

American electrical engineers who have followed with

interest the development of the remarkable installation at

Deptford, in England, which has made the name of Fer-

ranti famous, will regret that fresh difficulties have arisen.

The following account is taken from the London Elec-

trician o{ December 15th:

The supply of electrical energy from Deptford was last

week once more impeded by a series of accidents. UnHke
the recent difficulty at Bankside, where the failure of the

field circuit of one machine spread trouble through the

remainder of the plant, the three mishaps at Deptford
were practically independent. Unlike the Bankside acci-

FIG. 3. A PRIVATE ELECTRICAL LABORATORY.

dent, too, they did not arise from electrical causes, but

were purely mechanical. And to push the contrast fur-

ther, the Mordey alternators suffered from being banked
together before suitable cut-outs had been fitted, the sub-
division of units rendering no assistance, while the Fer-
ranti plant failed to maintain the supply on account of the
large size of the units and the consequent fewness of
machines.
The chronicle of last week's misfortunes is as follows:

One of the two large dynamos, which used to be called

1,250 horse power, but which have proved to be nearer

1,750 horse power, was under repair; new armature coils

for generating at 2,400 veils instead of 10,000 volts were
beiHg fitted. The spindle of one of the Corliss valves on
the other set was damaged, and the engine had to be shut
down. Another dynamo of 750 horse power had been
disabled during the week, something having fallen into the
armature, wrecking the coils and bending the shaft. One
of the 350 horse power engines used for light load work
was at the time undergoing repairs to the governor. To
add to the week's raisforlunes, which were serious only
because of their concurrence, the throttle valve cf one of

the large engines broke, and fouled the main valve. On
Monday, Thursday and Friday the supply was partially

checked, and on Friday evening only two engines, one of

750 horse power and the other of 350 horse power, were
running until 8 p. m., when the full supply was restored.

It will be remembered that the two 1,750 horse power
sets, with armatures 12 feet six inches in diameter, occupy
one quarter of the present engine house at Deptford, and
about one-sixteenth of the whole space available for ma-
chinery. But thirty-two units of plant were never con-
templated. One quarter of the present building was set

apart for condensers for 120,000 horse power, and in the

remaining half, four 10,000 horse power alternators, with

45 feet armatures, were to be put down. The incomplete
condition of the station does not, however, affect the num-
ber of divisions of the plant, for several sets that were at

one time running at the Grosvenor Gallery are now in use

at Deptford. It has been argued that far larger marine
engines run continuously for weeks, under confined condi-

tions of space. But the working conditions are altogether

FIG. 4. A PRIVATE ELECTRICAL LABORATORY.

different, for the load at sea is comparatively constant, and
the engine room is not manned with the object of saving

a decimal of a penny per horse power hour, as in most
electric supply stations. Had the load at Deptford been
anything like that which might have been reasonably ex-

pected before the run of bad luck began, and had six or

eight sets of 1,750 horse power alternators been employed,
such misfortunes as these could not have happened. The
London Electric Supply corporation has to do the best it

can with its present plant, and our sympathies are with

them and their engineering staff. But the accidents teach

the danger of using large and few units of plant, and the

importance, where alternators are used, of reserve ma-
chines, and of iome efficient system of boxing in the ar-

matures.

Searchlight in the War in Morocco.
The sketch from which was produced the accompanying

engraving, illustrating the use of the electric searchlight in

the war on the Riffians was secured under unusual circum-

stances. VIllustration, a weekly Parisian newspaper,

assigned one of its representatives to the task of securing

news and sketches from the seat of war. The artist

applied to the Spanish government for permission to visit

Melilla, but while his request was not denied, he was put

off from day to day by a courteous announcement that his

application would soon be passed upon. He became dis-

couraged and determined to go to Melilla on his own
account. He joined temporarily, a Spanish ambulance

corps and was able to secure sketches and photographs

under the protection of the red cross. The Spanish

authorities on the field came to the conclusion that it was

unwise to maintain an artist of this kind in an ambulance

corps, and he was formally sent home. The illustration

represents the searchlight from projectors on the Spanish

man-of-war Comte de Veinadito disclosing the positions of

the insurgents on the Morocco shore.

conjunction, A and A' indicate the pole pieces, each of

which is provided with segmental channels a a of a

depth and width slightly greater than that of the armature

B B and in which the latter is inclosed and adapted to

freely revolve. The armature is thus completely incased

in the pole pieces. B' is a revolving supporting plate

provided with a series of lugs h l> projecting from its inner

A Strange Allegation.

As an illustration of the intense feeling and easily ex-

cited suspicion aroused by the trial of "Dan" Coughlin

for implication in the Cronin murder, now in progress in

Chicago, the following extract from an article in a Chicago

daily newspaper is of interest:

Several days ago it was hinted that the incandescent
light just south of the jury box flashed in a mysterious
way. It was noticed that the light would blaze and then
die out. The regularity of the thing was remarked.
Finally it was thought that it was a system of signals

arranged to communicate with the jury. It is known that

several men on the jury understand telegraphy and the

matter was given some attention by the attorneys. A

FIG. 2. A PECULIAR FAN MOTOR.

surface through which screws are driven to secure the

armature to the plate. This plate is also constructed with

a hub B" in which bearing is furnished for the supporting

shaft C, and a hollow portion forming a lubricating

chamber c from which oil is fed to the shaft through

channel t' t:', C indicates a collar fixed to the lower end

of the shaft C and upon which the plate B' is supported

by the hub portion B" bearing on said collar. D is the

field magnet core, the ends of which project into cored-

SEARCHLIGHT IN THE

watch was set, but the flashing of the light has not been
repeated.

While it is, of course, not impossible to arrange a sys-

tem of signaling by incandescent light, still it is highly

improbable that the lamp circuit could be tampered with

sufficiently to afford an independent source of current sup-

ply without detection.

Scenic Theaters.

In relation to a statement in the Electrical Engineer of

London to the effect that the scenic theater in the elec-

tricity building at the World's Fair was installed by the

Western Electric company under an arrangement with

Siemens Bros., of London, an officer of the former com-

pany says: "The statement is incorrect in every respect.

The apparatus used in producing lighting effects in our

scenic theater at the World's Fair was of our own design

and manufacture. We knew nothing about the Siemens

model previous to their opening their exhibit on the Mid-

way Plaisance, and have never negotiated with them for

the right to use any of their apparatus anywhere."

WAR IN MOROCCO.

out parts of the pole pieces to such an extent that the pole

pieces overlap and entirely Inclose the ends of the core.

Vertical pins d d penetrate the overlapping pares of the

pole pieces and the ends of the field magnet core to secure

these parts together. The field magnet is also made rigid

to the shaft C by means of a screw being driven through

the core into a recess in said shaft. D' D" represent the

field magnet coils, which are comparatively small. The
commutator plate E is attached to the bottom of plate B'

by screws passing through a series of lugs; it rests upon

an annular rib or ring y"on the inner surface of the plate

and forms the upper enclosure of the oil chamber c. The

commutator brushes are supported in holders // //' in

A Peculiar Fan Motor.

A new type of fan motor has been recently patented by

O. F. Conklinof Dayton, O., which embraces some inter-

esting features in the disposition of the magne ic field and

the armature. The arrangement is such, as will be seen

from the accompanying cuts, that the field magnet and

coils are placed compactly within the armature, and the

armature is placed in segmental channels m the pole pieces.

By carrying the pole pieces up over and down around the

armature, the cross-section of the air space is materially

increased where the armature is exposed to the action of

the field; the result is gained of a reduction in the mag.

netizing force necessary to operate the motor.

In the drawings Fig. i is a plan view of the motor

while Fig. 2 is a vertical section. Referring to the two in

FIG. I. A PECULIAR FAN MOTOR.

sockets in laterally projecting arms carried by the coupling

piece //. The stationary shaft C is coupled to this piece

as is also the hollow shaft or pipe that depends from the

ceiling, /'indicates a combined oil cup and support for

the fan blades that incloses the lower portion of the shaft

bearing by a screw threaded engagement with the hub B"

of the supporting plate.
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Improved Method of Making Magnetic
Cores for Dynamos and Motors.

Bv Ai.niiRT W. Smith.

The object of these improvements is to obtain a more

rigid and cheaper constructioa than is possible when bolts

and end clamping rings are nsed, and also to prevent the

inevitable losses from foucauit or waste currents inci-

dental to the use of bolts and solid end clamping rings.

The armature core A Is built of sheet iron segments A'

in a suitable former or frame, so that the joints between

segments of successive layers alternate or break joint with

one another asshowo; the whole mass is then strongly

compressed and temporarily held in this condition by

suitable clamps and bolts. The core A is now connected

with the positive wire from a suitable source of electrical

energy, and the carbon B, which may be mounted on a

suitable slide, is connected with the negative wire as

shown. The arc is then formed as indicated between the

core A, and carbon B as shown in Fig. 2, and the segments

are welded together at their inner eiges from end to end

of the core. The depth of the welds can be varied by

varying the current strength, and may be from one-six-

teenth to one-quarter of an inch, as desired. The welding

does not burn out the insulation, as the heat is local, and

the welding is instantaneous. The welds can be made at

intervals as at a a a, or the entire surface can be welded

over if desired. By this process a core is obtained having

practically the same strength to resist centrifugal force ?s

a solid piece of iron, yet being perfectly insulated and

laminated, for its strength will be that due to the welds

IMPROVED METHOL) UF MaKIMJ MAGiNETlC CORES FOR
DYNAMOS AND MOTORS.

themselves and the friction between the segments, due

to the pressure between the segments, which

is retained by the welds a a a. The welds being on the

inside surface do n 5t cut any lines of force, and hence there

can be no loss from eddy currents, as is the case when bolts

b h and solid end riugs are used. The core can also be

mounted on a much simpler spider than is possible with

ordinary cores, as it can be pressed onto a three armed

spider of cheap and simple form.

This process is also adapted for making field magnet

rings for multipolar dynamos and motors. These are

built up of segments C, Fig. i, so that the joints occur at the

center line of pole pieces as shown and are then welded

at the points (/ i/ 1/. The advantage; of a sheet iron field

are obvious, bsing forty per cent, lighter than cast iron,

while for multiphase and other alternating current motors

a laminated field is essential. As the points d d d are not

cut by any lines of force (see arrows e e e e) no eddy or

waste currents are induced at welds formed at these

points.

To make field magnets for large continuous current

generators the U-magnets D D D, Fig. 3, are built up of

sheet iron punchings and welded at points c c c c. Mag-

nets made in this way can be drilled and tapped like a

solid piece of iron; they can therefore be bolted to a light

sectional framing E, Figs. 3 and 4, which compares ad-

vantageously with the heavy and more expensive side

clamping frames employed in present practice when
laminated fields are used. In making cores by this process

there is very little iron wasted; they can therefore be made
cheaper than is now possible. The cores will also be

more efficient in operation, as there are no paths for waste

or eddy currents.

Hugh Burns has purchased the electric light plant at

Taylor, Tex., for $8,500. Mr. Burns will continue the

operation of the plant.

The common council of Romeo, Mich., is instructed to

grant a franchise for the lighting of the village to the
International Electric company of Detroit.

Central Station at Bockenhelm, Ger-
many.

In the central station of Bockenheim, Germany, both

continuous and polyphase current apparatus are used, and

the distribution is effected on rather unusual lines. The
station is divided by a wall into two large departments, one

of which is the engine room, the other containing the

boilers, the office, accumulator room and the store room.

At a sub-station three quarters of a mile from the power

plant are installed two transformers of a capacity of 25

kilowatts each. One is in continuous operation, and the

other is held in reserve. The transformers are motor-

dynamos, the motors being designed for triphase currents

and the dynamos delivering current at low potential.

Fifteen triphase motors are in use, varying in capacity

from 3 to 15 kilowatts, in places where power is required,

FIG. I. CENTRAL STATION

The two boilers are tabular, and have a heating surface of

1,165 square feet; steam is generated at a pressure of 150

pounds. The two engines are compound condensing and

have a capacity of 250 horse power each. Each engine

is coupled directly to a 130 kilowatt 80 volt triphase ma-

chine, and drives by a belt a continuous current no volt

dynamo of a capacity of 36.8 kilowatts. The electrical

apparatus was manufactured by W. Lahmeyer & Co., of

Frankfort-on-the-Main. Fig. i gives a general view of

the dynamo and engine room.

The distribution is effected by means of both direct and

triphase currents. Fig. 2 gives a diagram of the system.

At the lower part of the diagram are represented the two

continuous current machiaes A and ^ connected in mul-

tiple. These dynamos can supply the external circuit

and at the same time charge a battery of accumulators C.

If it is desired, these machines can be employed only for

charging the accumulators. A part of the continuous cur-

rent traverses the field circuits D and E of the triphase

machines i^ and G. From each of these generators three

AT BOCKENHEIM, GERMANY.

including foundries, press rooms, furniture manufactories,

machine shops, etc. Fig. 3 gives a view of a shop in which

screws are made. The use of a steam engine has been

discarded, and the entire power is furnished by a triphase

motor. The machines are found to operate in an exceed-

ingly satisfactory manner. The foregoing 'description is

summarized from an article in the Elektrotechnische

Zeitschrift.

Rewards for Meritorious Discoveries and
Inventions.

Attention is directed to the fact that the Franklin Insti-

tute of the state of Pennsylvania for the promotion of the

Feeder /T7\ Feeder

IMPROVED METHOD OF MAKING MAGNETIC CORES FOR
DYNAMOS AND MOTORS.

wires lead to the circuit breakers crand the ammeters .^mi

and are connected to the low tension distributing bars J.
The difference of potential between two wires is 80 volts.

The phase indicators /, consisting of incandescent lamps

in series of two, make it possible to eiTect the maneuvers

necessary for coupling the dynamos in multiple. From

the distributing bars the current is conducted by the

switches K and L to the primary circuits of the trans-

formers M and N, by which the potential is raised from 80

to 700 volts. The secondary circuits of the transformers

are connected with distributing bars leading to the feeders.

The potential of the bars is read by the voltmeters V
and V.

The accumulators installed in the station are the Tudor

type, and were made by the Hagen accumulator works.

Their capacity is 430 ampere-hours; the charging current

is no amperes, and the maximum discharging current is

143 amperes. The current is carried in lead-armored

cables laid in the ground; the cables used for the triphase

current are concentric. In the suburbs and in the manu-

facturing district the conductors are above ground and are

bare wire.

DisCnburinq bor^ for*! E

Accumulators

^nfi noQUi Ojrre nl.Dynamos f*^

D Mnl utOf>

FIG. 2. CENTRAL STATION AT BOCKENHEIM, GERMANY.

nrechanic arts may grant, or recommend the grant of, three

medals for meritorious discoveries and inventions which

contribute to the promotion of the arts and manufactures.

The Elliott Cresson medal was established in 1848 by the

gift of the late Elliott Cresson. This medal is of gold,
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and by the terms of the deed of trust may be granted for

some discovery in the arts and sciences, or for the inven-

tion or improvement of some useful machine, or for some

new process or combination of materials in manufactures,

or for ingenuity, skill or perfection in workmanship. The

John Scott legacy premium and medal ($20 and a medal

of bronze) are awarded by the city of Philadelphia. This

medal was founded in 18 16 by John Scott, a merchant of

Edinburg, Sco'.land, who bequeathed to the city of

Philadelphia a considerable sum of money, the interest of

which should be devoted to rewarding ingenious men and

wcmen who make useful inventions. The premium is

not to exceed $23, and the medal is to be of copper,

and inscribed "To the most deserving." The control of

the Scott legacy premium and medal is vested in the

board of directors of city tiusts, and has been referred by

the board to its committee on minor tiusts, and that com-

mittee has resolved that it will receive favorably the name
of any person whom the Franklin Institute may from time

to time report as worthy to receive the premium and medal.

The Edward Lcngstrelh medal of merit was founded in

1S89 by Edward Longstreth, machinist, and late member
of the Baldwin Locomitive Works. This medal is of silver,

and may be awarded for useful invention, important dis-

covery and meritorious work in, or contributions to, science

or the industrial arts. Full directions as to the manner and

form in which applications for the investigation of inven-

tions and discoveries should properly be made will be sent

to those interested on app'ication to William H. Wahl,

secretary, Franklin Institute, Philadelphia, Pa.

about 350 yards there is a 6 per cent, rise. In other places

there are some rather severe curves and grades. The rails

are 40 pound Vignoles rails, with guard rails throughout,

the joints being spanned by copper strap riveted to the rails.

The trolley wire is supported from poles on either side of

the street, galvanized steel wires being used for suspen-

sion. It has been found necessary in some places, in order

to clear the telegraph and telephone wires, to cover the tops

of the poles, which are mostly iron.

The power house and car shed are situated at the lower

end of Macquarie street, near the Hobart river, and built

Much delay has been caused by the telephone people,

who claim that the working of the railway seriously inter-

feres with the efficiency of their system. As the telephone

system of Tasmania is under government control, the rail-

way company has thus far had rather the worst of the con-

tention.

Convention of the Northwestern Elec-
trical Association.

A convention of the Northwestern Electrical associa-

tion will be held in Milwaukee, Wis., beginning January

An Australian Electric Railway.

In all the colonies of Australia there are but two electric

railways in operation, and but one of these—that located at

Sydney—is Australian if the word be strictly employed, as

the other, which is the one shown in the accompanying

illustration, is found in Hobart, the capital of the outlying

island of Tasmania, which is a citv of some 30,000 inhabit-

ants. Unlike the Sydney plant, which is almost entirely

made up of American machinery, the Hobart line is

equipped with a steam and electrical plant furnished by

Siemens Bros,, of London, The rolling stock was also

furnished by the same company, although the contract was

sub-let to the Lancaster Wagon company. As the illustra-

tion shows, the cars are double-decked, and they are de-

signed for 24 inside and 24 outside passengers. They

were built of teak, ash and mahogany, and are doubtless

FIG. 3. CENTRAL STATION

on cement concrete set on piles. The power house consists

of a galvanized iron shell with wrought iron girders and

coMmns, with brick and wooden partition walls. It was

designed in England, and sent out ready to erect. The

chimney stack, 90 feet high and five feet in diameter, is of

wrought iron, riveted throughout and stayed with stranded

steel stays. Theie are four of Marshall's multitubular

AT BOCKENHEIM, GERMANY.

17th, and lasting two days. A special effort has been

made to make this meeting particularly interesting and a

number of papers have been prepared which will doubtless

be very instructive. The meetings will be held at the

Hotel Pfister, commencing at 2 p. m. on Wednesday, and

ample accommodations have been secured for the mem-
bers. A number of social events will tend to bring the

members into closer acquaintance, and every effort will be

made to properly entertain the visitors. The papers to be

read are: "New Things in Electricity," W. W. Low,
Chicago; "Essential Station Instruments," Prof. D. C.

Jackson, Madison; "Economical Use of Transformers,"

W. Forman Collins and P. J. McFadden, Chicago;

"Corliss Compound Engines," E. L. Debell, Sheboygan;

"Advantages of Direct Connection," W. N. Stewart,

Chicago; "How Shall Members Buy Supplies?" H. C.

Thom, Madison. The "Supply of Electrical Power from

Central Stations" will also be discussed.

AN AUSTRALIAN

Strongly constructed, although lacking the elegance of ap-

pearance which characterizes American cars. The trolley

arrangement also seems crude and clumsy when compared

with the pole and rolling contact of the American system.

The operating company is the Hobart Electrical Tram-

way company, an English corporation, which has secured

a perpetual lease of the necessary rights-of-way by pur-

chase from a local syndicate. The line is of single track

and is about ten miles long, the point selected for illustra-

tion being at the corner of Macquarie and Elizabeth streets.

Ta2 ste3p23t 'grade is on the Newtown line, where for

ELECTRIC RAILWAY.

locomotive boilers, giving steam at 160 pounds pressure

to three Willans central valve high speed compound engines

running at 350 revolutions. Two No. 5 Worthington

steam pumps pump the feed water through two Marshall's

feed water heaters of loo horse power each. There are

three compound wound Siemens dynamos, giving 250

amperes each at 500 volts, coupled directly to the engines,

on one bed-plate. The shaft of each carries a fly-wheel 4

feet 2 inches in diameter. Two Siemens 15 horse power

motors are used for each car, geared to the car axles with

single reduction spur gearing working in oil.

Electrical Sanitation.

Many experiments are being made in different European

countries with M. Hermite's system of electrical sanita-

tion. In France the municipality of Brest is at present

preparing a practical test of the purifying method, and
preparations are also being made at Nice for a trial of the

same system. The trial at Nice will take place in the

English section and will be conducted upon a large scale.

When the experiments at this place have been begun M.
Hermite is to make a flying visit to Alexandria and Cairo,

with the object of arranging for trials of his methods in

these Egyptian cities. As for Paris, it is probable that the

He de la Cie will be made the scene of experiments on a

large scale. It is said that numerous Paris municipal

councillors are in favor of a thorough trial such as would

be offered by the He de la Cile, on which stands the great

hospital of the Plotel Dieu. Municipal officers in other

cities have written to M. Hermite with the object of mak-

ing experiments with his electrical sanitation system, so

that probably many other districts in France and abroad

will before very long have an opportunity of seeing the

operation of this system.

The Supreme Court of Georgia held, in the recent case
ol Willingham against Western Union Telegraph company
that where a telegraphic message, delivered on Sunday for

transmission, did not show on its face that it related to a
subject matter which would render transmission and de-

livery a work of necessity or charity, and where there was
no averment in the declaration either that the dispatch in

question did relate to such a subject matter, or that the

telegraph company, its agent or servant, was informed
that it had relation to any such matter, the failure to

fransmit and deliver it on Sunday was not actionable.
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Electrical Patents

We have tried advertising in several electrical papers,

and after discontinuing our advertisement in your journal

[^Eiecfricai IVor/if] we advertised for a considerable period

in the Western Electrician, which we found a valuable

paper for reaching the West, oar card in that paper bring-

ing us many communications, a cumber of which resulted

in sales of our alternating apparatus, including a plant for

the University of Wisconsin.

—

Extract from a letter of F.

A. La Roche, president of the La Roche Electric Works,

Philadelphia, to W. J. Johnston, publisher of the Elec-

trical World.

Just at present there is no branch of the electrical

business which offers such an interesting situation as the

telephone field. The Bell receiver patent will expire on

the 30th day of this month, and this important event could

hardly occur at a more propitious time to insure an im-

mediate and wide extension of the telephone manufactur-

ing business at the hands of independent companies.

Owing to the general business depression there is much

unemployed capital and many idle factories throughout

the country, and it can hardly be doubted that many manu-

facturers will be eager to utilize their plants in the pro-

duction of telephones, once the patent restriction is re-

moved. This is a fact that is generally recognized by ali

cognizant of the state of the electrical business in this

country, and there is a widely extended impression that

we are on the eve of an era of the active production of

cheap telephones and of a healthy competition.

When a telephone can be purchased as freely in the

market as a telegraph instrument and at a reasonable price,

an active demand will at once spring up for

instruments for private line service. Extensive public

institutions and business establishments will be fitted with

local circuits to connect the various departments, and the

telephone will also come into greater prominence as a

social factor, as little coteries of friends in residence dis-

tricts establish private lines for mutual entertainment.

Hundreds, perphaps thousands, of villages where the tele-

phone is now practically unknown for lack of sufficient

support for a central station under the existing rates will

be glad to avail themselves of cheap instruments sold out-

right. The market in sight is clearly of great extent, and

it needs no prophet to predict that this business will be

eagerly sought.

There are many who contend that the Bell company is

so strongly intrenched by investment, prestige and the con-

trol of subsidiary patents that it will be impossible to

operate a telephone system in competition with it; and the

unexpired transmitter patents are undoubtedly of great

value. But with the prize in view and the insurmountable

receiver patent out of the way, it will be strange if the

ingenuity of American manufacturers does not evade the

obstacles that remain. There can be no doubt that this

will be the case in relation to the private line business al-

ready referred to. The telephone situation in large cities

will be more complicated, principally owing to the

inconvenience to business men in being connected with

two or more exchanges; but we have yet to be convinced

that it will be impossible to establish successful competition

to the Bell licensees in large cities.

Everyone who has the true welfare of the electrical in-

dustry at heart will cordially welcome the change in sight.

Let there be a clear field and no favor in the telephone as

in any other business. By its grasping, selfish methods

the company, owning the receiver patent has made itself

unpopular with the American people, who will eagerly

turn to others for relief. There should be independent

manufacturing companies selling their products to dis-

tinct and separate central station and isolated users, as in

the electric lighting industry. It would be a calamity if

the Bell people should succeed in perpetuating their mon-

opoly without patents, as the Western Union Telegraph

company has practically done, but we have no fear that

such will be the case.

Many of the most important appliances utilized for the

public safety and convenience have become so familiar in

their everyday operation that they are no longer subjects of

even passing curiosity. This is especially true of the police

patrol system, which has been of very material assistance in

meeting many of the social problems of ihe time, serving to

check serious disturbances in portions of a city remote

from its center and rendering possible the mobilization of

the police force. An idea of the details and growth of

this service may be gained by referring to an article in

this issue of the Western Electrician upon the system

as operated in Chicago, where indeed, the idea was first

advanced and the service perfected . The subsequent

adoption of its essential details by the majority of the

important cities in this country is the best proof of the

excellence of the scheme.

associated with competent electrical men, and embraces

within its membership not a few who arc qualified to con-

sider this important subject in both of its scientific aspects.

Broadly speaking, the association is organized to develop

the application of electricity to the alleviation of the

physical ills of mankind. IIow thoroughly it proposes to

collect and digest facts for this purpose is shown by the

plan published elsewhere. This object is a most worthy

one, and the legitimate practice of electro-therapeutics is

undoubtedly destined to occupy a position of constantly

increasing prominence in the science of medicine. We hope

that all who have had experience in this direction will

heartily co-operate with the various committees of the

association.

The prospect of the erection of an elevated railroad in

Chicago to be operated by the use of electrically trans-

milted power should be received with gratifijation by the

general public as well as by the electrical fraternity. Ex-

perience with similar roads in Liverpool, England, and at

the World's Fair shows that the public is quick to recog-

nize the many obvious advantages of electrically operated

cars on elevated structures. The annoyance of smoke and

dirt from locomotives traversing thickly populated streetsis

done away with, and the drawback of overhead trolley con-

struction is also eliminated. The principal question pre-

sented by a consideration of the two systems is the relative

economy of installation and operation, but it now appears

to be demonstrated that by the use of cheaper fuel in the

power house of the electrical system than is permissible

under the boilers of steam locomotives for street service the

use of electrically transmitted power is considerably cheaper.

The ordinance for an elevated railroad on the North Side

of Chicago, on which it is proposed to use electric motors,

has passed the city council, and it is to be hoped that no

obstacle will arise to prevent the consummation of the

project.

It IS. reported from Hartford, Conn,, that the street

railway company has been granted the privilege of the

trolley for its west side lines by the city government,

under restrictions which are looked upon as so onerous

that the company cannot accept with any hope of making

the venture a paying one. The Main street lines, three

in number, are excluded from the use of the trolley, and

the inhabitants along that street are not specially well

pleased with the grant, while those on the west side, who
rather opposed the trolley, are as much disturbed the other

way, and several citizens threaten an injunction against

the use of the trolley, in case it should be introduced.

"Thus the whole summer's discussion of the rapid-transit

problem," writes a correspondent, "bids fair to amount to

nothing, and the whole matter will go to the people

in the April election, when the trolley, or some sort

of rapid transit, will be the issue before partisan politics

are considered at all. Hartford is now about the only one

of the larger New England cities that still depends upon

horses for street transit." It is strange that aldermen so

often succeed in making a mess of proposed rapid transit

franchises. But there can be little doubt that Hartford

will go for electric traction next year.

Considerable space is devoted in this issue to the elab-

orate programms of the American Eiectrc-therapeutic

association, but the importance of the subject entitles the

announcement to a wide publication. The society in ques-

tion is composed of conscientious medical practitioners

A RETROsrECTivE glaucc over the electrical field and

electrical achievements during the last year reveals tne

fact that, despite the almost universal depression through-

out the industrial world, the electrical trade has withstood

the trial well, and that advancement has been made in

many particulars. Charles G Armstrong of Chicago, in

preparing a paper reviewing last year's work, has touched

upon most of the important points. He dwells upon

the lessons taught by the electrical display at the World's

Fair and the electrical congress, and refers to some of the

valuable discoveries which have been recently made in the

use of electricity applied to medicine. Alluding to the

subject of storage batteries, he says that "a renewed inter-

est is being taken all over the country in this line of work,

and I believe that the year of 1894 will see some

improvements that will be startling in this connection."

One of the most impDrtant occurrences of the last year

has been in the line of a better understanding between

electrical engineers and insurance inspectors as to what

constitutes a safer and better method of electrical construc-

tion, and an almost uniform adoption of permanent chan-

nels within buildings in order that the wires may be ac-

cessible for repairs and removal Valuable improvements

are being made in electrical heating and cooking appa-

ratus. Altogether there is much to recall with satisfac-

tion during the last twelve months, and there is no doubt

that the present year will witness the introduction of much

that is new and of value as well as a substantial revival of

business.
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North Side Elevated Road in Chicago.

On December 27th the Chicago council passed an ordi-

nance which in some respects is one of the most import-

ant ever passed by that body, not only because that ordi-

nance allows of the construction of an elevated road for

the North Side, but because it has become apparent to

those who have been carefully following the plans of the

Northwestern Elevated Railroad company that the motive

power to be used is electricity. Various statements in re-

lation to the plans of the company have appeared from

time to time, but heretofore definite information has been

lacking. However, now that only the signature of Mayor

Hopkins in confirmation of the ordinance is awaited before

the company can proceed with its plans, some of the

backers of the enterprise and their ideas have become

better known. From one of the incorporators it is learned

that the supposition of an electric equipment for the new

road may be in all likelihood stated as a fact. That this

decision on the part of the company will meet with the

unanimous approval of those who have the pleasing pros-

pect of a rapid, reliable and smokeless system of transit

before them is assumed. Chicago, better than any other

American city, has had an opportunity of judging of the

practical operation of an elevated electric system, and it

cannot be regarded otherwise than as a triumph of the

Intramural road at the fair that electricity has won a victory

over theold style of elevated transit. Although it does

not necessarily imply that the particular system used at

the World's Fair will be employed on the new road, the

choice of the company proves conclusively that electricity

as a motive power has won the confidence of capitalists and

its general adoption may be regarded as probable in future

enterprises of a similar character.

The Northwestern Elevated Railroad company is cap-

italizedat |li5,ooo,ooo, and the ordinance just passed gives

the company authority to build nearly 45 miles

of elevated tracks in the northern and

northwestern portion of the city. The proposed route in-

cludes a miin line and four branch lines and is as follows :

First—For the main line of said railroad, commencing
at Congress street, or at a street or point north of Con-
gress street and between Wabash avenue on the east and
Market street on the west, and extending in a northerly or

northwesterly direction to the Chicago river, thence across

the Chicago river to a point between Cass street, extended

to the Chicago river, and the north branch of the Chicago
river, thence extending in northerly or northwesterly

direction to the city limits.

Second—The first branch of the said railroad shall com-
mence at the main line at a point north of Van Buren
street and south of the Chicago river, and run west across

the south branch of the Chicago river to a point not more
than 1,000 feet west of Halsted street, and continuing

with two branches, one running northwesterly to the city

limits and one running northerly to the city limits.

Third—The second branch shall commence at the main
line between North avenue and Chicago avenue, and ex-

tending in a westerly direction to a point between Western
avenue and Ashland avenue, thence in a northerly direction

to the city limits.

Fourth—The third branch shall commence at the main
line between North avenue and Diversey street and extend
in a northerly or northeasterly direction to the city limits.

Fifth—The fourth branch shall commence on the main
line between North avenue and Belmont avenue and tx-

tend westerly to the city limits.

The ordinance also gives the company the right to cross

the Chicago river on own bridge, through a tunnel, or

on one of the existing bridges, provided that if an exist-

ing bridge be used, it shall be in such a manner that traffic

shall not be interfered with. It is provided that a

five cent rate of fare shall be established on the main line

in conjunction with the branches.

The incorporators of the company are: Frederick

Sargent, late electrical and mechanical engineer of

the World's Fair; B. J. Arnold, designer of the Intra-

mural plant at Jackson Park; W. M. Anthony, con-

troller of the Chicago Edison company; Harold Slurges, of

the American Battery company, and Edward W. Russell,

the attorney. It is believed, however, that D. H. Louder-

bach is the principal promoter of the scheme, and that a

number of leading Chicago capitalists are also interested.

Mr. Louderbach has been associated with a great num-
. ber of electric street railway enterprises, and his name ap-

pears as the projector of a company recently incorporated

to build a number of surface electric roads in the North

Division. Samuel Insull, president of the Chicago Edison

company, and John L. Cochran, a dealer in Edgewater

real estate, are associated with him in that venture. It

has been suggested that these surface lines will be used as

feeders to the elevated road and its branches. Mr.

Louderbach does not deny that he regards it as ad-

visable to make a connection with his North Shore line,

which runs from the end of Mr. Yerkes' horse car tracks

at the city limits to Evanston, a distance of about eight

miles.

In reference to the rumor that Mr. Yerkes was inter-

ested in the line Mr. Louderbach has stated positively

that it will be independent of that gentleman's system.

At a meeting of the board of directors held January ist

Mr. Louderbach was chosen a director in place of Fred-

erick Sargent, resigned, and elected president ot the com-

pany. E. M. Russell was at the same meeting made
secretary.

Electricity at the World's Fair.

With some delay caused by trouble in getting cars, the

electrical exhibits at Jackson Park are being rapidly re-

moved. Nearly all of the material belonging to the

General Electric company has been taken from Jackson

Park, including the apparatus used in contract work.

Lieut. E. J. Spencer still remains in charge of the com-

pany's interests at the exposition despite the published re-

port that he bad opened an office in St. Louis. He
now makes his headquarters at the company's Chicago

office, 173 Adams street, where he will remain for some
time.

Lient. O. G. Dodge, of the navy, late chief inspector

of the electrical engineering department of the World's

Fair, has been appointed a member of a naval board

which is to inquire into the advisability of using electrically

transmitted power for the operation of the machinery in

the Brooklyn and Norfolk navy yards. The other mem-
bers of the board are Commander Washburn Maynard
and Lieut. J. D. Murdoch.

Many reviews of the electrical features of the fair are

now appearing in the technical and popular journals of the

country, and one of particular interest has just been pub-

lished in the retrospective World's Fair number of the

Engineering Magazine. It is Irom the pen of Prof.

Elihu Thomson, and is written with that charming

lucidity of style which always distinguishes the technical

articles of Prof. Thomson. The greater part of the

article, which is entitled "Electricity in 1S76 and 1893,"

is herewith reproduced:

The Centennial will be remembered in the history of
electrical progress on account of the fact that the telephone
of Alexander Graham Bell became then for the first time
known as an accomplished fact. It spoke with a small
voice, it is true, at the Centennial exhibition, but the echo
of that voice was heard over the civilized world. The
telephone had been invented just in time to date its birth

from 1876. Dr. Elisha Gray, who was close upon Bell in

the invention of the telephone itself, was exhibiting
his harmonic telegraph, a very ingenious multiple tele-

graph, but the chief interest soon centered on the instru-

ment that could talk. With the advent of the speaking
telephone there seemed to come about a general awakening
to the capabilities of electricity in practical work. It pre-

pared the public mind for the coming of new wonders. It

attracted attention to other electrical enterprises and to a
large extent wiped out the factor of conservatism in relation

thereto. Indeed, the telephone had scarcely begun to be
used practically before the announcement of the invention
of the Jablochkoff candle drew attention to the field of
electric lighting, and in 1878 the Avenue and Place de
rOpera, lighted by electric candles, constituted one of the
great achievements of the Paris Exposition year. The
Jablochkoff candle did not, however, realize expectations;
it was too costly, and soon gave place to ordinary arc lamps
run in series. Much pioneer work in this field was done in

this country by Charles F. BiUsh, of Cleveland, who in

1879 had as many as sixteen arc lamps running in series

from one of his well-known dynamos. A few other inven-
tors were almost equally early in this work.

It was toward the close of 1879 that Thomas A. Edison
succeeded in accomplishing the task which he had under-
taken and upon which he had been at work for a year or
two This was the invention of a small electric lamp giv-

ing a li£,ht of about the same candle power as a gas-jet,

and capable of being run in multiple with many othtrs,

without requiring too large a current or too frequent re-

newals of the lamp. Such a lamp to be commercially
successful needed to be of low first cost, economical of
power, and easily reproduced in large numbers. No one,
unless he has been engaged in similar undertakings, can
begin to real'ze the amount of effort, self-sacrifice and hard
work which must have been required not only to perfect
the lamp itself and the details of its manufacture, but to

provide suitable generators, regulators, distributing sys-

tems, mains, safety-devices, and the other things which go
to make complete the electrical equipment of a lighting

installation—a revolution in lighting means and methods.
That Mr. Edison and his able assistants undertook and
accomplished this work, the records of the numerous
inventions in this field would be sufficient evidence, did we
not have the fact of the actual accomplishment as a matter
of engineering history.

It would be beyond the scope of the present paper to

trace the history of the innumerable developments in the
electrical field brought about by the effort and genius of a
great army of workers, both here and abroad, between the

years 1876 and thepresent. It must not be forgotten either

that, aside from the great engineering triumphs which are

from their practical benefits sufficiently prominent, elec-

trical science, purely as a science, has expanded and pro-

gressed apace.

The advance, though a rapid one, has been sufficiently

gradual to allow us to note the process as more of evolution

than revolution. The great exhibitions held within the
period between 1876 and 1893 have embodied more and
more electrical arts and productions. Add to these the
specially electrical exhibitions—as in Paris (1881), Phila-
delphia (1884), and Frankfort (rSgi)—and the
growth becomes evidently a gradual unfolding. It was
natural, then, not only that the World's Fair of this year
should have been characterized by progre'^s In all arts, but
that it should have become more distinctively electrical

than any preceding international display. It is to be
doubted, however, if many were prepared to find that such
dependence on the work of the electrical engineer would
be shown.
Whether we regard the lighting of the vast areas and

spaces in and around the great structures in Jackson Park,
or the transportation by rail or water within its boundaries,
or the distribution of power for various purposes, it was
through the agency of electricity that these objects were at-

tained. In fact, the great bulk of the steam power developed
was to give motion to the dynamos for furnishing current
for all the various uses to which, in these days, electricity

has been applied. It is certainly no exaggeration to say
that the vast amount of mechanical power developed and
used at the World's Fair was mostly used for electrical

purposes or transmitted electrically for its ultimate use.

A vast arta in the mechanic arts building, covered with
engines and dynamos driven thereby, directly adjoined the
boiler houses and formed for the time, as it were, the
most gigantic electric station ever installed. From it was
sent out current for several thousands of arc lights, for

from 50.000 to 100,000 incandescent lights, for innumer-
able oelectric motors working elevators, driving ma-
chinery of all kinds, ventilating, for charging storage
batteries, for electric welding, forging, heating and other
uses.

At the Centennial in 1876 no perceptible fraction of the

power was electrically used. At the World's Fair it had
become almost wholly electrical. The arrangement of the
great Corliss engine at the Centennial was in the middle
of the machinery building, and by a complex system of
gears and belts the power was transmitted and delivered

to the long lines of shafting extending each way from
this central power source. This was a limitation of serv-

ice arising directly out of the absence of electrical tran-

mission. At the World's Fair, on the other hand, power
could be delivered anywhere by the use of electric motors,
and the moving machinery was not therefore practically

restricted to a building in which a steam-engine was at

hand.
In 1876 arc lights were a curiosity and but rarely seen.

In 1893 their use for use for illumination of streets and
large spaces is almost universal. Never has there been,
however, any greater display of arc lighting than in the

present year at the World's Fair. The whole of Jackson
Park was dotted over with these miniature suns at night
and the interiors lighted. Under the roof of the manu-
factures and liberal arts building were five large coronas
comprising many arc lamps each, a unique display in

itself and an economical arrangement as well. About
2,030 arc lights, if I mistake not, were employed in light-

ing the gigantic structure throughout. The great search-

lights, with their 60-inch mirrors reflecting the light from
specially large arcs in their foci, were a striking feature

of the illuminations, and these artificial sunbeams were of
an intensity never before approached.
The whole art of lighting by electric incandescence has

come into existence since 1876. Incandescent lamps can
now be made of such uniformity of voltage and energy
consumption as even to dispense with any need of photo-
metric measurement, and indeed to require no testing or
sorting after manufacture. Such lamps may consume
about 3/^ watts per candle and have a useful economical
life of over a thousand hours of service. An achievement
like this means attention to many small details, and the

doing of delicate work on a large scale. Astonishing it is

to find that frequently in such work what was formerly

a delicate laboratory manipulation becomes everyday work
room practice; and here constant practice of delicate oper-

ations by even ordinary labor results finally in almost
perfection.

The larger part of the incandescent lighting of the

World's Fair—and the little bulbs were everywhere used
and useful—was carried out on the alternating current

plan so commonly employed in cities and towns where the

electric station must beat a considerable distance from the

mass of consumers. Huge dynamos in the mechanic arts

building supplied the alternating current at high pressure

in mains leading to the transformers, located in receptacles

in the ground, from the secondary circuits of which the

low pressure currents were fed to the lamps connected
thereto.

At the time of the Centennial alternating currents were
known—and dynamos yielding such currents were known,
being among the earliest invented—but the transformer
was unknown. The nearest approach to :t was the in-

duction coil for shocks or medical use and the Kuhmkorff
coil. Soon afterthe invention of the telephone, however, the

induction coil, modified and used in conjunction with carbon
transmitters, enormously increased the distance over which
speech could be successfully transmitted, and has led in

1893 to the regular communication by telephone over dis-

tances more than a thousand miles, while such is the deli-

cacy and fidelity of transmission that it is not necessary to

speak much above a whisper at New York or Boston to be
heard in the receiver at Chicago.
The transformer, or modified induction coil, has, in

like manner, rendered possible the economical transmis-
sion of electric energy to great distances, as the working
of low voltage incandescent lamps at miles of distance

from the supply station. Otherwise the line losses and
excessive cost of mains would in such cases forbid the use
of direct supply. The perfection to which this useful ap-

paratus, the transformer, has been brought by careful

work may be judged from the fact that it often has an ef-

ficiency between 97 and 98 per cent, at full load. It is a
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simple affair of copper wire and sheet-iron, apparently,

but it lias required mucli study and experiment to bring it

to the present state of perfection. There is little or no
opportunity for further advance. The very great expan-

pansion of incandescent lighting both by the direct supply

systems and transformer systems during late years is sure

to continue at an increasing rate in the future until it in-

cludes a large proportion of the lighting done in cities

and towns.

In 1876 the storage battery was practically unknown.
A crude form devised by Plante had been experimented

with for a considerable time before, in the laboratory.

The eminently successful use made of the electric launches

on the lagoons at the World's Fair was an ample demon-
stration that in the past few years a new field for electrical

work had been opened up. The application of the battery

to boats is of course but one of the uses for the modern
storage cell. Many electric stations in Europe and a few

in the United States have within late years added an
equipment of batteries to work in conjunction with their

dynamos in giving out current energy when the consump-
tion is heavy, and to absorb energy or become charged

from such machines when the consumption is small. This

in a large measure prevents overloading at one time or the

running of the machinery with loads too light to be eco-

nomical at other times. How far experience will confirm

the apparent advantage of such a plan remains to be

seen.

The largest single exhibit of an electrical nature was,

without doubt, the Intramural railway and its power
house—together a grand practical exemplification of elec-

tricity applied to traction. It was remarkable in many
ways as a piece of engineering and operated with the

greatest success. It emphasized the fact that the days of

steam locomotives on elevated roads in cities are num-
bered, and that just as surely as the horse-car has given

place to the trolley-car, so must the electric motor sup-

plant steam propulsion on the roads in question. Yet in

1876 there was no hint or suggestion of such extended

use of electricity on railways—and, in fact, no such appli-

cation had been made. On the Intramural road a conductor

rail with the ordinary rails for return circuit was used,

the current being taken up by sliding shoes bearing on the

conductor rail. The motor car at the head of each train,

besides the ordinary seats, was provided with four electric

motors, one geared to each axle individually, while the

controlling mechanism was arranged so as to connect the

motors in single series for starting and to make successive

changes passing through intermediate connections until

the one having all the motors in parallel was reached, the

condition for maximum speed.

This arrangement, with refinements of detail especially

designed for this work, and first put into full operation at

the World's Fair, gave great economy as well as flexibility

in the handling of the trains. One of the best illustra-

tions of the progress in the art of electrical engineering in

the past few years w^as the building in the station of the

intramural road of the great direct coupled continuous

current dynamo of 2 000 horse power capacity. This ma-
chine—by far the largest continuous current dynamo ever

made—was lately described by its designer, Horace F.

Parshall, in this magazine (September, 1893). It is a com-
paratively simple undertaking to design and construct

very large alternating current generators, since in many re-

spects they are like duplications or enlargements, simply,

of the elements of smaller similar machines. This is not

so with continuous current types, as the problems of

armature reaction, air gap, and self-induction as affecting

the working of the commutator at various loads have to

be carefully estimated, while the relation of turns on the

armature to number of segments in the commutator, the

proper proportions and construction of the commutator it-

self, and the other proportions, have to be studied with

great care and adjusted within limits. All this makes the

production of so large a machine, built as it was without

previous experiment, and its parts put together even to the

assembling of the sheet-iron pieces of the armature, in the

station itself, a veritable triumph of engineering skill.

Speaking generally,it is not far from the truth to say that

at the World's Fair there was as much to be seen of electri-

cal application outside of the electricity building as within

its walls, though this building was itself a temple of elec-

tricity. There were, it is true, a number of exhibits of no
special significance, such as those of shifting light in

masses of incandescent lamps, obtained by complicated

switching appliances, colored lamps being freely used.

The most artistic display of the kind was the Edison tower

of lights, a creditable piece of work, the effects obtained

from which were certainly very striking and beautiful.

The large and varied display of modern electrical appa-

ratus and machinery, together with the various his'.orical

exhibits, were of deep interest to the student or engineer.

There were found a fully equipped modern telephone ex-

change and also Dr. Gray's "telautograph," which is in a

certain sense an intended rival of the telephone. There
also were found many types of dynamos of various makers
both here and abroad. Elec'ric motors were found ap-

plied to all manner of work—pumps^ hoists, elevators,

locomotives, and mining machinery generally. Electric

arc lamps and machines, carbons, of all leading makers,

were here together with exhibits showing many forms and
patterns of incandescent lamp, lamps of low voltage to

lamps of high voltage, lamps with one filament to lamps
with a dozen filaments, lamps of one candle power to

lamps of hundreds of candle power, etc. There were full

lighthouse equipments with their huge compound lenses

on view. On the one hand was to be found appliances

for generating electricity of enormously high pressures,

such as would leap in torrents of sparks over more than

five feet of clear airspace, and on the other hand appa-
ratus for electric welding and metal-working capable of

yielding currents of 50,000 amperes with pressure as low
as two or three volts. The comprehensive exhibit of

practical work done in electric welding, including the

largest weld ever made by electricity, in which the section

at the weld was 48 inches of steel, was ofj great interest

to many practical men.
A number of creditable exhibits of alternating-current

motors of such type as single-phase, diphase and trl-

phase construction were found, so that the respective

characteristics of this most interesting of the recently de-

veloped forms of alternating current apparatus could be
examined. This class of electric machinery is of so
recent production that we must look to the future for its

wide application. Everywhere in electricity building was
evidence of enormous growth of electrical industries. It

could be partly understood from the variety of such things

as switches, safety cut-offs, wires, cables, insulating

materials, found there, aside from the heavy machinery.
In the department of measuring instruments alone, the

progress to be noted was remarkable. Ammeters, volt-

meters, wattmeters, recording wattmeters, standard re-

sistances, standard cells, electrical balances and bridges,

of the highest degree of excellence, were not wanting.

With the refined means of measurement so provided the

estimation of electrical forces and quantities may be made
with a rapidity and precision hardly equalled in any other

department of physical science. Enough has been said,

however, to indicate what a harvest has, in the past few
years, been the outcome of the earnest tffort of brain and
hand in the electrical field.

The one discordant note in all this great display of gen-

uine scientific and engineering wotk was found in the fact

that in this same temple of science— in electricity building

itself—naked imposture, quackery in the form of so-called

electric belts, hair brushes, insoles,and what not,had obtained

a footing and stalked forth unabashed. No words of con-

demnation can be too strong to be appl ed tothe parasites,

who in the guise of healing and benefaction, succeed in

extracting perhaps the last money from the sick and suffer-

ing for their worthless trumpery. The fact that such ex-

hibits were found in 1893 holding place alongside of gen-

uine electo-therapeutic appliances of undoubted merit only

heightened by contrast the great shame of their presence.

Within the limits of the present article it has manifestly

not been possible to do more than briefly refer to such

electrical features of the World's Fair as show in concrete

form the great advances which have taken place since the

Centennial year.

Our technical schools and universities now devote to the

teaching of electricity as a branch of engineering special

courses, special laboratories, special instructors. Formerly
the little electrical knowledge taught was taken up as

a department of physics.

In, this present year the arc lamps in use are numbered
by the hundred thousand, incandescent lamps by the mil-

lion, while millions of passengers are carried daily on elec-

tric cars, thousands of horse power transmitted and dis-

tributed by electric motors, thousands of tons of metal re-

fined annually by electrolysis, chemical decomposition on
the large scale effected, as in the production of cheap
aluminum, electric furnaces are turning out their special

products,such as carborundum of diamond-like hardness and
active electric welding and metal-working machines are in

service in a large number of manufactures.

In summing up this g^^eat growth we must not forget

the enormous extension of telephone service systems in the

past few years. So great have been the advances that it

is natural to expect that in the immediate future similar

rapid and important work will be undertaken and accom-
plished. It is difficult to play the role of a prophet unless

the prophecies be made so numerous that some of them
cannot fail of realization. There are, however, some
things concerning future electrical development about
which we can be positive. It is not likely that, except in

details, much advance will be made in dynamos and
motors. The efficiency of well designed types is now so
high as to leave very small opportunity for improvement.
Large dynamos at full load have commercial efficiencies

ranging from 95 to 97 per cent. Transforming apparatus
of various types may readily have at full load a net

efHciency of 97 per cent. The possible efficiency of arc

lamps is about reached—and with the incandescent lamp
the volatility of carbon at high temperatures governs the

efficiency and life. The higher the temperature the more
efficient the Tamp, the more volatile the carbon of the

filament, and the less will be the life of the lamp. It is

unlikely that any better material than carbon will be found
for the filament, and the properties of carbon as to volat-

ility can probably not be changed.
The cost of these lamps is now about as low as is con-

sistent with gcod quality and uniformity. The use of

transformers for raising or lowering the line potential,

permits long-distance transmission of electric energy with
moderate loss. The conditions of the most efficient use
and operation of electric motors as a source of power when
transmitted have been well worked out, so as to leave but
little further to be accomplisted in that line.

We can hardly expect, therefore, to make any radical

gain in the operation of electric plant unless by the utiliza-

tion of new principles in unexplored fields. A substantial

gain in the economy of the development of power from
fuel is of much greater moment than any possible gain in

the efficiency of the electric plant. Hence electricians

are looking for cheaper power, as that and that alone now
means cheap electricity. For the same reason attention is

more than ever concentrated on the utilization of water
power, as of Niagara itself by the Cataract Construction
company. Much future work will be done in this field,

and it will give rise to many new problems for solution by
the electrical engineer. The laboratory work of to-day
becomes engineering work of to-morrow. Work which
to-day is in the experimental stage reaches its full com-
mercial completeness only after considerable practice with
it under varying conditions. The advance work goes
steadily on, but in channels which demand more and more
intricate knowledge of electric actions. It is the fervent

hope of many an electrician that, at no very distant time
the energy of fuel may be converted more directly into

electric energy, and without the enormous percentage oj

loss that is involved in present methods and that some
means may be found to further transmute the electric

energy into light with but a small percentage of dark htat,
instead of present wasteful methods; but this isslill a hope
only, and there is not even a probable solution indicated.

In the department of electrical engineering work the
early future will, I think, witness, in addition to a con-
stantly increasing use of electricity for illumination, further
application to chemical and metallurgical work. The
field for the application of electricity to mining, for hoists.

for pumping, drilling, mine haulage and the like is very
wide. While it is not probable that the steam locomotive
for long distance railroading will soon be supplanted by
electric locomotives, still there is a growing interest in
these latter as applicable to spec-al cases, such as specially-

designed high-speed roads between populous centers, for
tunnel work and elevated roads in cities. As feeders for
trunk lines of railroad it would seem that trolley lines are
admirably adapted both for passenger and freight service,
and their employment in this way will doubtless become
of great importance in densely peopled localities.

There is also a field for the application of electricity

stored in batteries to propulsion of road vehicles, a field in

which but little has hitherto been done. Electricity gener-
ated under present conditions, involving in the first con-
version into mechanical power such an enormous loss of
heat energy of the fuel, will evidently rot be applied as a
genera] heating agent. In certain cases, in which the
disadvantage of high ccst may be outweighed by superior
advantages of application, as in cooking by electric heat,
there may result a considerable extension of its usefulness.
Bnt that it can be economically applied imply to heat
metal bars for forging in a drop-press or rolling-raachine,
is not at all to be expected. In special cases of distinctly
local heating of metal for welding, bending, or other
process, it is now not only used with success and
economy, but it wou'd appear that many additional appli-
cations of this kind will be made in the future.

While it may be reasonable to look forward to the ability

to telephone through an ocean cable under the Atlantic, it

is hardly likely that we shall travel over it in ships pro-
pelled by electricity. It wou'd indeed be possible to
construct electric motors able to turn screws and propel
our largest ships, but the supply of current energy to them
at the rate of ten to twenty thousand horse power, for five

days continuously would require a storage battery to be
carried such as would be enormously costly and so heavy
that it could not be placed aboard without sinking the ship.

It should, however, be borne constantly in mind, in deal-
ing with the subject of electrical applications, that a new
discovery might at any time change the aspect of every
prophecy based on present knowledge and conditions.

American Electro-therapeutic Asso-
ciation.

The secretary of the American Electro-therapeutic as-

sociation has sent out a circular showing the committees of

the association and the work assigned to them. This

statement, which gives a good idea of the work under-

taken by the association, is as follows:

COMMITTEE ON STANDARD COILS.

Dr. W. J. Morton, 19 East 28th street, New York.
Dr. A. H. Goelet, 351 West 57th street. New York.
Dr. Wm. F. Hutchinson, Providence, R. I.

Dr. G. J. Engelman, 3003 Locust street, St. Louis, Mr.
A. E. Kennelly, chief electrician, Edison Laboratory,Orange, N. J.

Points to Be Considered.
\. Portability.

11. Practical mechanism of machines as adapted to phy-
sicians' use.

in. Range and rate of vibration.
IV. Electromotive force and its range in relation to resistances to

be overcome.
V. The resistance of the coil producing these electromotive

forces.

VL The battery power required for individual coils.

YIL Shape of the generated wave of electromotive force.

COMMITTEE ON STANDARD METERS.

Dr. Margaret A. Cleaves, fS Madison avenue, New York.
Dr. Emil Heuel, 352 Willis avenue, New York.
W. J. Jenks, electrical engineer, 44 Broad street, New York.

Points to l>e Considered.

L A good meter should have a clear, legible scale, fairly
uniform over the range, and not crowded at different
points.

It should be capable of being noted or observed at a distance.
The resistance should be low.
There should be no tendency to overheat with the strongest

current employed.
It would be advantageous to avoid a shunt, if one milliani-

pere can be read throughout the scale.
The instrument should be capable of indicating In all posi-

tions.

Any instrument whose indications depend directly upon the
local magnetic force is objectionable, for the reason that
its indications are liable to be affected by iron in the
vicinity.

The suspended system should require a- little attention as
possible, either for adjustment or shipment,

It is an advantage for the instrument to indicate wiih either
direction of the current.

Portability.

Liability to fracture.

IT.

III.

IV.

V.

VI.

VII.

VIII.

IX.

X.
XL

COMMITTEE ON STANDARD ELECTROSTATIC OR INFLUENCE MA-
CHINES.

Dr. W. J, Morton, 19 East aSth street. New York.
Dr. J. H. Kellogg, Battle Creek, Mich.
Dr. G. Betton Massey, 212 South isth street, Philadelphia.
Dr. Margaret A. Cleaves, 08 Madison avenue, New York.

Points to he Considered.

I, Electrostatic machine best adapted to medical work, to be
determined by its output. Us output to be determined
as follows:

{a) At, respectively, loo and at 150 revolutions per
minute.

{b) With two Leyden jars, each of whose outer
metallic surfaces ha.<: thearea of iJ4 by IjIq inchest
^l\ square inches.

{c) With discharging-rods having ball terminals one inch
in diameter and arranged respectively six inches
and ten inches apart,

(i/) Give the number of sparks per minute which will
pass between the discharging-rods.
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II. Give the greatest maximum length of spark with machine
arranged as in Section I, except as to distance apart of the
discharglng-rods.

III. Give the maximum length of the brush discharge between the

discbarging-rods with machine arranged as in Section I,

except that no Leyden jars are used.

TV. Give the maximum length of spark that may be obtained by
a brass-ball electrode two inches in diameter, from a.

person's back, seated in the usual manner upon an
insulated platform*-the platform connected to one prime

conductor of the machine, the other being connected to

the ground.
(a) With above Leyden jars.

(/'} Without Leyden jars.

V. Kind of electrostatic machine best adapted to medical work,
whether a Holtz, Wimshurst, Toepler, Voss, Carre,

Lewandowski, Toepler - Hultz, Wimshurst-Holt/, or

machine not here named, provided the type as con-
structed successfully fulfills requirements outlined in

Section I.

VI. Does the machine preferred easily reverse its charge?
Does it maintain its charge successfully?

Vll. Facility and means of (.barging machine under all atmos-
pheric conditions.

VIII. Can a good meter to measure the output of the machine be
suggested?

IX, Mechanical construction of machine.
ill) Ease of actuating machine by motive power.
{l>) Durability of the mechanism causing the revolution

of its plates.

(c) Durability of its construction.
(t/) [s a glass case necessary?

X. The best means for drying the air within an enclo-ing glass

case.
XI. The best means for absorbing the ozone and nitrogen com-

pounds formed within a glass case.
XI [. Is it not advisable to decide in a general way that no machine,

the diameter of whose revolving disks is less than 26

inches, and the nuir.ber of whose disks is less than six,

sh nld be recommended by this committee for medical
work?

XIII. Suggestions as to a practical switch frr the utilization of

Morton's static induced and the transformer currents.

COMMITTEE ON CONSTANT CURRENT GENERATORS AND CON-

TROLl-ERS.

Dr. W. J. Herdman, 48 East Huron street, Ann Arbor, Mich.

"Current controllers and battery tests

Dr. Robert Newman, 68 \Vest 36th street, New York. Primary

stationary batteries.

Dr D S. Campbell. Correspondence with physicians.

R.G.Brown, E. E., Brooklyn, N. Y., Stationary batteries and

dynamos.
, ^ . , ,

Potrits to be Cojiszaerea

.

I. Primary batteries.
.

Express what preference for a certam form of battery

and give reasons therefor.

Determine voltage, internal resistance, current and dura-

bility.

By what accessory appliances are currents from these

batteries best controlled and applied?

n. Secondary batteries.

What are the defects and inconveniences?
What the advantage over other forms?

What the ampere hours, what the constancy, voltage and
action?

III. As to dynTmo currents.

What the nature of the current, what its voltages, how is

it modified by the form of controller under consid-

eration? What are its physiological effects and its

therapeutical application?

I V. Report new forms of batteries and improvements, with claims

as to superiority over those now in use.

v. Rheostats and controllers.

Test tbe various forms and devices used and recom-
mended to modify and control currents; difference

in effect produced by each, mechanically, chem-
ically, physiologically, or therapeutically.

COMMITTEE ON STANDARD ELECTRODES.

Dr. A. Lapthorn Smith, 248 Bishop street, Montreal, Canada.

Dr! Charles R. Dickson, 263 Victoria street. Toronto. Ontario.

Dr! Plym S. Hayes, 84 Washington street, Chicago, 111.

Points to he Cottsidered,

I, Inactive electrodes.

1

.

What is the best material in general for the ground-
work of the electrode, and what in special cases?

2. How may it bqst be connected with its rheophore?

3. What is the best material to cover its conducting
surface?

4. When necessary, how may it best be insulated?

5. In what way may it be be kept warm and moist when
not in use, should this be necessary?

6. What should be accepted as standard sizes and
shapes, and how best designated?

7. What other points require to be considered?

II Active electrodes.

1. What is the best material in general and in special for

the ground-work of the electrode?

(a) When used at the positive pole?

\b) When used at the negative pole?

2. How may it best be connected with its rheophore?

3. What is the best material to cover its conducting
surface when necessary, in general and special?

4. How may it be insulated when necessary?

5! What is the best form of construction where flexibility

is required for tortuous canals?

6. What shall be considered the standard shapes and
si?.es? What scale shall be adhered to in consid-

erinK the latter? How may their surface area be
estimated when they are of irregular shape?

7. When designated by numerals as to size and surface,

-

how may such best be expressed when stamped or

otherwise marked on them?

5. How may simplicity of construction be best obtained
and costof manufacture reduced without impairing
efficiency?

g. How may facility of cleansing and rendering aseptic

best be achieved?

10. What other points to be considered?

III. Active and inactive electrodes-

1. Are the terms "active" and "inactive" the best
standard terms we.cati employ.

2. In the case of both active and inactive electrodes,

should not the threads of all screws used in con-

struction as a means of attachment, also all plugs
and sockets, etc., be of a standard gauge, ihar

electrodes might be used with attachments of all

makes, etc , and to facilitate repair,

COMMITTEE ON EliECTHIC LIGHT AS A THERAI'EUTIC AND DIAGNOSTIC

AGENT.

Dr. Plym S. Hayes, S+Washington street, Chicago.

r>r. Margaret A. Cleaves, 68 Madison avenue. New York,

Dr! H. H. Hahn, 304 E. Federal street, Youngstown, Ohio.

Points to be Considered.— Therapeutics.

1. How can the heat of the incandescent and arc light best be uti-

lized in the treatment of disease?

II (d) What form of apparatus is best adapted for the use

of tht electric light in the treatment of disease?

(/i) Is there any difference in the therapeutic effects of
the incandescent and arc lights?

(t) Does the coloring of the light, by causing it to pass
throueh colored glass or similar substances, add to

tbe efficacy of the light?

(<l) Is the light and heat derived from the electric light

different or of greater therapeutic value than that

derived from any other source?

(f) What pathogenic germs have their growth arrested

or are killed, by continuous exposure to the in-

fluence of light?

(/) Can a disease produced by the above mentioned
germs be modified or arrested by the continuous

exposure to light?

Points to be Considered.—Diagnosis.

I. Illumination by means of a combination of the electric light

reflectors and coodenscrsso arranged as to furni^h parallel

or convergent rays of light. What form of apparatus is

best adapted for general use? what for special?

II. What are the best formsof apparatus for illuminating the var-

iousv;avities of the body, and at the same time enabling
the physician to obtain a view of the whole or part of the

cavity?
Is the heat evolved, from the lamp employed, of suffi-

cient intensity to require especial means for its absorption?

III. To what extent is the introduction of an electric light into the

various cavities of the body, in order to determine the

condition of those cavities or the translucency of the sur-

rounding tissues, of advantage?

Kennelly Therapeutic Alternator.

The accompanying cut illustrates an alternator designed

to be used for therapeutical purposes, and manufactured

by the Edison Manufacturing company, New York. The

machine, which can be driven by a small motor from a

battery of eight cells, or from a small motor on an incan-

descent circuit, is intended principally for the production

of sinusoidal alternating currents in electro-therapeutic

treatment. The electrical energy required to operate mo-

tor and alternator at full power is six amperes at 4^ volts.

The field frame of the machine is of laminated iron sup-

ported by castings, and has twelve poles. Twenty-four

alternations are produced at every revolution of the arma-

ture, and the frequency can be carried to 960 periods per

second. A rheostat of wire for battery circuits, or of

lamps when operating from incandescent mains, is included

in the primary circuit of the alternator by which the

KENNELLY THERAPEUTIC ALTERNATOR.

Strength of the secondary eurrents can be .controlled in-

dependent of the frequency.

The sensations that are produced by the application of

this instrument differ radically from those which result

from the employment of an ordinary faradic coil. They

are much softer, it is said, more agreeable, equally devel-

oped at either pole, and generally exhibit the characteris-

tic sensations attributed to sinusoidal currents. The elec-

tromotive force attainable in the secondary coils amounts

to 50 volts, but on closing the secondary circuits, under

the conditions of ordinary application, the voltage at the

secondary terminals falls proportionately to the amount of

external resistance.

Electric Lighting for the Capitol at
Washington.

At the last session of Congress the committee on rules of

the Senate enlisted the services of competent dTectrical

engineers, for the purpose of ascertaining the amount of

an appropriation necessary to establish an electric plant for

the purpose of illuminating the capitol. Several reports

have since been made, and definite action is soon to be

taken by the Senate. It is said to be likely that the com-

mittee will recommend the immediate establishment of an

electric lighting plant of sufficient power not only for the

capitol building, but for its annex, the Maltby house, and

the congressional library, which is to be the largest

building of its kind in the world, and which, by reason of

its uses, will require the best class of illumination.

To accommodate such a plant it will be necessary to locate

the engines and dynamos in a structure erected for this

especial purpose. The location of the power house is

now being carefully considered, and the decision will

probably be reached very shortly. The station will be

ornamental in appearance, and will be of sufficient size to

contain not only the dynamos necessary for the present,

but also for other buildings that may be added to the group

clustered around the capitol, notably the home for the

Supreme Court.

A careful estimate has placed the original cost of the

building, machinery, wiring and general installation of

the plant at $200,000. This will insure work of the best

character and a plant of sufficient capacity to furnish all

the light needed in the buildings and grounds. The
latter is a most important item in the calculation, for at

present there is an utterly inadequate illumination of the

great park.

It is estimated that not only will the new plant give a

better and more wholesome light, but it can be maintained

considerably cheaper. The most recent annual report of

Architect Clark shows that the yearly cost of lighting the

capitol and grounds and Botanical (iarden is $24,000, or

just as much as is appropriated. The real necessity is in

fact more than this, and the cost averages about $26,000,

thus creating a deficiency yearly of about $2,000. Of this

sum the gas service alone amounts to $15,77637. The
pay. roll for lamp lighters, gas filters, ecc, aggregates $2,-

681, and the pay of the attendants of the electric lighting

plant that is now established in the building amounts to

$3,27645, This plant is rented from the Westinghouse

company at an annual costof $874. ig. and last year :§349.g6

was paid for extensions. The fuel required ranged in

pricebetween $1,800 and $2,000. A rough estimate of

the cost of maintaining the new plant, which will do not

only the work now done by the gas and electric plants iu

the capitol building, but also the entire work of lighting

the new library building and the Maltby House, shows

that it will cost ia the neighborhood of $19 000. This is

on the basis of 150 session days during the year and an

average duration of six hours per day.

The electric plant now in the capitol building was placed

there a few years ago as a *'six months' exhibit," and at

the end of that time it was arranged for the government to

rent it. There are two dynamos on either side of the

capitol, and they are now often overloaded. There are

now about 1,750 lamps in the capitol building, but these

illuminate only a small part of the structure, and in a great

majority of the committee rooms that are almost secluded

from the light of day there is nothing but gas of question-

able quality for the giving of light. Gas is used in many
of the file rooms and document rooms and other places

where the most valuable papers are stored. Matches have

to be used to strike a light, and a stray draught might at

any time cause untold damage. The plan contemplates

the introduction of about 15,000 lamps in all the buildings.

This will give ample illumination to every room in the

capitol and the new library building.

For more than ten years the dome of the capitol

has never been fully illuminated. This has not

only been due to motives of economy, but on the ground
of the safety of the building. The gas pipes that run
through almost every part of the interior surface of the

dome are old and corroded, and in many cases absolutely

worn out. The dampness of the interior and the constant

draughts and lack of attention has combined to sprinkle

them with leak holes, so that whenever the gas is turned

on much escapes. When the dome was last lighted several

years ago, at the moment the electric spark was sent

through the wires there was an explosion that startled

everybody for rods around the baildlng. The upfier

portion of the dome seemed to be in llames. The escaping

gas had mixed with the air, and a single spark was suf-

ficient to ignite this and make the dome shake to its

foundation. It would cost upward of $20,000 to repipe

the dome. With the installiation of the electric plant it

will be possible to illuminate the dome with perfect safety

at any time, and thus make this beautiful structure a daz-

zling spectacle.

Under the new system the lighting of the chambers will

be on much the same plan as at present. There will be

groups of incandescent lamps located above the stained

glass roofs in each house, and these will furnish the same

soft mellow glow, though of greater intensity, than is now
given by the gas. In addition there will be hemispheres

of opalescent glass on the pilasters in the chamber itself

and in the galleries, which are now sadly in want of

illumination. One great advantage of the electric lighting

system will be the decreased amount of heat in the lighting

chambers above the ceiling. The hundreds of gas jets now

in use emit a great amount of heat, and not long since one

of the large panels of glass cracked immediately after the

gas was lighted, and the pieces fell to the floor, barely

escaping the ^head of one of the members. The breaking

was caused undoubtedly by the sudden expansion of the

cold glass when the heat from the burners reached it.

The inhabitants of the various coral islands in the

southern Pacific will soon be acquainted with all the latest

advances of civilization in the way of electric light, as the

new steel auxiliary screw steamer "John Williams," be-

longing to the London Missionary Society's South Sea
Mission, has a complete installation fitted on board.

The vessel itself is of 700 tons burden, and was built by
Messrs. Napier & Sons, Gjvan, and was launched on
November nth last.
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A Convenient Desk Lamp.

The points of value in the device which is illustrated in

the accompanying cut may be noted at a glance. The ar-

rangement is known as the Kinsman desk light and em-

bodies many novel features which give it advantages over

the ordinary styles of portable desk lights, shades or re-

flectors. It is clamped to the desk as shovn in the illus-

tration and does not mar or interfere with the desk in any

way. It has an adjustable arm which enables the cylinder

to be pushed back or forward as desired. The inner glass

cylinder is so arranged that it will give a bright light or

by a slight adjustment it may be modified to a convenient

intensity. These desk lights are made in several styles

and are adapted for use in lighting pianos and paintings,

CONVENIENT DESK LAMP.

and also serve as excellent lamps for students. The de-

vfce is put upon the market by McLeod, Ward & Co. , New
York.

New Accumulator.

The accompanying cut illustrates a new form of accumu-

lator ju3t introduced by Gidot & P.sca of Paris. The

plates, which are very thick and strong, are made with

horizontal groves which are filled with active material.

The plates are so arranged that a free space \s left below

them in the coataining vessel, as the illustration shows.

Any active material that may become detached is free to

fall to the bottom of the vessel, so there is no danger of

short-circuits from this cause. The plates are separated

by porcelain tubes. The connection from one cell to

another is made directly to the plates, which are made in

such a form that this is readily accomplished, and the use

of bolts and nuts is thereby avoided.

CORRESPONDENCE.

New York Notes.

New York, December 30.—Lawson N. Fuller, who

has come in conflict with the rapid transit commission

upon several occasions, and who has been refused recogni-

tion by that body, has addressed an open letter to the

commissioners with the evident intention of suggesting a

practical way out of the rapid transit dilemma. Mr.

Fuller in his letter finds considerable fault with the work

of the commission, and pays particular attention to the

figures which have been made public since the adoption of

the plan for an elevated line as proposed by Mr. Bushe.

The chief point, however, worthy of consideraticn in thi?

gentleman's letter is his plan to obtain, as far as possible,

the consent of property owners along the line of the pro-

posed road, and at the same time waive their rights for

damages. He cites in support of this plan the case of

the American Bank Note company, which compelled the

Manhattan road to pay heavy damages on a building

NEW ACCUMULATOR.

erected long after the completion of the road. He says:

"I voice the opinions of all the property owners when I

declare that there is but one way out of this rapid transit

trouble. Get the coLsent of the majority of the property

owners along the lines you propose to build, waiving their

rights for damages; make your conditions of sale liberal;

give anybody who will bid for the franchise two years to

build to Fort George, two years more to Van Cortlandt

Park on the same terms, four years more to the ciy Traits

on the same terms; then lix a sum to be paid yearly to the

city by the entire system. On no other conditions will you

ever get capital to build the road. Notwithstanding Com-

missioner Inman's impotent rcs9lution against the Man-

hattan company, nineteen chances out of twenty, if it is

ever built, the Manhattan company will have to build it."

Another portion of Mr. Fuller's train of argument is

that the day it is determined to build as above, property

will advance in value at the rate of Jj!25,goo,ooo a year for

the eight years of construction, so that at the completion

of this period the city would be receiving in increased

taxes about fi, 000,000. added to the tax on the ele-

vated structure, which wculd approximate $r, 000,000,

making a- total of $3,000,003 a year income for

the city. It is quite likely that the purchasers of

the franchise which will be offered for sale, if any

are found, will exercise the foresight to provide

for damages which would result from the building of

the road, but Mr. Fuller has at least laid out some very

comprehensive plans for consideration.

There is a rumor that an effort will be made to secure

the passage of a bill at Albany reducing the rate of fare

on the elevated roads in New York to three cents. One of

the men who believes that the companies can make money

even at such a reduction presents the following statement

in support of his views: "Reduced to comprehensive

figures, the latest published report of the Manhattan Rail-

way company shows the average daily income of the com-

pany for the year to be $-9,273.91, and the average daily

expenditures to be §14,863.96. Only receipts for passenger

service are included in these figures. They do not include

the receipts of the company for advertising and mail and

telegraph service. New Yorkers are paying annually in

profits to the elevated roads of the city between $5,000,000

and $6,000,000 over and above all proper expenses for

operating and maintaining the roads in good condi-

tion, or in excess of lo per cent on $50,000,000. The

obvious conclusion is that the city should build, own

and operate its own system of rapid transit lines. The

cost of building a suitable structure, with proper equip-

ment of rolling stock, cannot much exceed $500,000 a mile;

at most $20,000,000 to $30,000,000 for forty miles of road.

The roads would pay for themselves in a very few years at

five cent fares, and thereafter the fares should be reduced

to 3 cents. Let the city issue, in denominations of $1, $2

and $5, scrip books sufficient to build the roads, in amounts

as may be necessary from time to time, as the work pro-

gresses. This scrip stock could be received by the city in

part payment of taxes, and for other purposes, and again

paid out, until finally redeemed in the service of the roads.

It would pass current as a circulating medium, and would

be absolutely safer than bank money, based, as it would be,

on the value of the roads, the wealth of the city, and the

service of the rapid transit lines. The metropolitan city

of the American continent should set the world an example,

and demonstrate to the elevated railway company that its

millions are not sufficiently potent to impede longer the

progress of this great city. New Yorkers should insist on

rapid transit and three-cent fares."

Work is rapidly progressing on West One Hundred and

Thirty-fifth street for the trolley road which seems to

have been universally termed the "mushroom road," and

all day long on Christmas day a gang of laborers continued

to advance the line at a surprising rate. Much opposition

has been raised to the road, but it appears to have had no

effect on the plans of the projectors. The Union company

intends to run cars from Eighth avenue and West One
Hundred and Thirty-fifth street eastward over the Madison

avenue bridge and through East One Hundred and Thirty-

Eighth street to connect with the company's Third avenue

line. The argument advanced in favor of the new branch

is that it affords much needed facilities for cross-town

travel. The opposition comes chiefly from property owners

west of Lenox avenue. East of that point there are many

vacant lots and the houses which have been built are less

valuable than the substantial blocks between Lenox avenue

and the westward terminus of the Union company's line.

As a result the company encountered little difficulty in

securing the consent of property owners east of Lenox

avenue, and its success there, together with the few hun-

dred feet secured west of Lenox avenue, has given, it is

claimed, a consent governing more than half the lineal feet

making up the rou*^. At all events, President Edward A.

Maher has contented himself thus far with the single

statement that his company has all the consents necessary.

The Electrical Workers' University Extension Society

has been formed by about 400 members of Electrical

Workers' Union No 31, under the auspices of Columbia

College, for the purpose of educating themselves in the

technicalities of their trade. A course of ten lectures has

been arranged to take place in the large hall of Cooper

Union, beginning January iSth, to the expense of which

President Seth Low, of Columbia College, has agreed to

contribute $i,ooo, provided an admission is charged.

Membersof the society will be charged $2 for the whole

course, and outsiders will have to pay twenty-five cents for

each occasion. After the first lecture a free class will be

formed to study electricity, uader the supervision of W,
II . Freedman, tutor in the class of electrical engineering in

Columbia College. The following course of lectures has

been arranged: "Batteries, Primary and Secondary," by C.

O. Mailloux; "Direct Current Dynamos and Motors," by S.

S.Wheeler; "Alternating Dynamos and Motors," by W. F.

Stanley; "Electrical Measurements," by A. E. Kennelly;

"Lighting," by Prof. F.B.Crocker; "Power," by Nikola

Tesla; "Street Railways," by T.C, Martin ; "Telegraphy,"

by M. Maver, Jr.; "Electrical Alarms," by M. Maver,

Jr.
;" "Telephones," by J. J. Carly,

The officers of the society are: President, W J. O'Con-

ner; vice president, William Ivory; secretary, C. H. Hines,

treasurer, A. J. Kelley; librarian, F. E. Alexander.

In addition to the lighting contracts made two weeks ago

the gas commission awarded the contract for lighting 189

lamps at 45 cents each per day and ten lamps at 50 cents

each to the Thomson- Houston Electric Light company,

December 22d.

The Automatic Phonograph Exhibition company, of this

city, has gone into the hands of a receiver, Percy L.

Klock, on the application of the trustees for a voluntary

dissolution of the company. The liabilities are $36,000,

with actual assets about $1,000. Cabinets and automatic

devices nomiaally valued at :$r4,5So are in the hands of

the sheriff, judgments for $'3219 having been entered

against the company, one for $3,940 being in favor of

Thomas A- Edison. The machines were operated by a

nickel-in-the-slot device.

The New York & East River Gas company, which is to

manufacture gas and electricity, has been incorporated.

The directors are Michael Coleman, W. T. Barnard and
Samuel B. Lawrence, of this city; J. B. Summerfield, of

Brooklyn, and W. G. Houston, Jr., of Philadelphia. The
capital stock is $700,000, and the business is to be carried

on in New York city and Queens county. W. F. O.

Northwestern Notations.
Minneapolis. December 30.—The aldermen of Wi-

nona, Minn., have advertised for proposals on various

combinations on street lighting. Bids are wanted for

terms of 3, 5, 7 and 10 years as follows: First, for arc or

incandescent lamps or both; second, with gas; third, with

electricity and gas; fourth, with arc or incandescent lamps,

the city to have the option of purchasing after two years

the plant, the site to be furnished by the city; fifth, for an

electric light plant, the city to provide site, building and

power, to be completed by July i, 1894. Proposals are to

be made on a basis of 240 maximum and 150 minimum
arc lights of 2.000 candle power each. A certified check for

$1,000 is required. The bids will be opened February

nth, but the plan must be furnished by or submitted to

the city engineer by February ist.

The council of Albert Lea, Minn., has granted F. B.

Fobes a franchise to put in the Strowger automatic tele-

phone system- He can place poles and wires on all streets

except one or two in the business center. Mr. Gulick of

Minneapolis is superintending the construction, which is

to proceed at once. There are fifty subscribers now in

prospect.

The real estate board of Oshkosh, Wis., of which E E.

Stevens is president, proposes to push the electric street

railway project the coming year. The board includes

many prominent men, and they seem to be thoroughly in

earnest in the matter.

The court house of Aberdeen, S. D., will probably be

lighted by electricity.

A large assortment of improvements is projected for the

street railway company here. One change that will in all

probability be made is the long-talked-of shift in the loop so

thatithe interurban cars and others may swing up through

the retail district along Sixth street. This is estimated to

cost about $5,000. Various extensions and new lines

are talked of, but are not likely to materialize. Among
these are the two or three additional connecting links with

St. Paul lines. There is also a scheme to extend the

Washburn Park line so that it will touch Lake Harriet.

Just at present the company has its hands full complying

with the new law requiring vestibules for molormen.

After various delays the work is well under way in the

shops. There has been some talk of prosecution, but it

will probably not amount to anything. The labor commis-

sioner is keeping close watch on the company, however.

The interurban cars are vestibuled and provided with Baker

heaters. N L. P.
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Cleveland, O.

Cleveland, O., December 30.—The consolidated street

railway interests of Tiffin, O., have forwarded corporation

papers to Columbus, asking for an increase of stock of

from $300,000 to $400,000. The increase has been de-

cided upDn in order to construct a line from Tiffin to Mel-

more and thence to Sycamore, 15 miles southwest. From

that point the road is to be extended to Upper Sandusky.

A line is also projected between Meimore and Bucyrus.

The city has filed a petition in the Common Pleas Court

asking an enforcement of the ordinance requiring that

each train shall be manned with a motorman, a conductor

and a trolleyman for each car, in addition to the motor

car. The Cleveland Electric Railway company is made

specific defendant. It is not believed that the ordinance

will stand.

The Mansfield Street Car compiny, after experimenting

with several vestibule devices, has at bst adopted canvas

fronts, in which are inserted two panes of glass. This is

thought to be against the provisions of law, which define

protection for the whole platform.

The values placed on the various telegraph and tele-

phone companies to be taxed under the Nichols tax law

have been determined as follows:

Western Union Telegraph company $2,011,076.45

Postal Telephone Cable Company 149 373 03

City and Suburban Telegraph company. . . . 482 465.00
Cleveland Telegraph company 380.444,00

Central Union Telephone company 429,;i7.oo

Ohio Telegraph & Telephone company.. 74>I52 00

Central District & Printing Telegraph

conpany 10,446.00

Miami Telegraph company 8,ooo.co

Total $3,555.67345

The Western Union Telegraph company has decided

to fight the measure in behalf of all the telegraph com-

panies, while the Cleveland Telephone company is paying

under protest, so that if the law is not sustained the money

will be refunded. B.

PERSONAL.
City Electrician John P. Barrett is in the east, visiting

several of the large cities upon matters of business

importance.

The marriage is announced of Miss AH e Maud White,

daughter of Mr. and Mrs. Thomas H. White, of 1581

Euclid avenue, Cleveland, O., to William J. Hammer of

New York, at the residence of the bride's parents, on

January 3d.

Leslie W. Collins has resigned as western editor and
manager of the Electrical Engineei' to accept a more re-

munerative and advantageous position with the Electri-

cal World-. In securing his services Mr. Johnston, the

proprietor of the Electrical World, is to be congratulated,

as he has added to his staff an enterprising and wide-

awake representative.

ELECTRIC LIGHTING.

Preparations are being made in Etna, Pa., for the

erection of an electric plant for commercial and lighting

purposes.

A new and complete electric lighting system is being

placed in the Camp Manufacturing company's plant at

Graham, Tex.

The Wisconsin towns of Bangor, Salem and Onalaska

are to be lighted by electricity generated by water power

at Meshonoc.

The Pecatonica, 111., electric light plant, which has been

closed for over a year, has been purchased by Samuel

Corwin, of Rockford, 111. He will build a new power

house and start up again.

The county commissioners at Indianapolis, Ind., have

decided to install an electric light plant for the court house

and county jail. The board has advertised for bids which

will be received and opened January 15, 1894.

The proprietors of the Atlantic City, N. J., Gas &
Water company have determined to put in an incandes-

cent electric lighting plant. The electric company now
doing business there operates a plant of the Edison type.

The expected fight over the location of the new electric

light plant on a site on West Polk street, near Ashland

avenue, Chicago, did not develop in the last meeting of

the committee on streets and alleys west. An effort is

being made, it is understood, to secure another site.

An ordinance has been passed by the council of Read-

ing, O., compelling the Pittsburg, Cincinnati, Chicago &
St. Louis Railway company to light its tracks and several

streets in the village by arc lamps, to burn under the same
conditions which control the other lights in the village.

Messrs. J. H. Holmes & Co., of Newcastle, England,

have just completed the lighting throughout by electricity

of Jajoes Gordon Bennett's steam yacht Naraouna, the lights

being arranged for decorative as well as useful purposes.

I A Belliss compound engine is used, coupled direct to a

Castle dynamo, and the plant includes a battery of ac-

cumulators. The whole of the lighting of the yacht is by

I

electricity. A number of novelties have been introduced,

including the playing of a piano by means of an electric

motor. The entire work is said to be a great success.

A correspondent writes in the Western Mail that "The
penny-in-the-slot electric lamps have come into use on the

London underground railways this week. Trusting to

memory, I will say it is two years since the first ex-

perimental lamps were put on a few trains and described

by me. Since then arrangements have been made to fit

the lamps to all the trains and the work is now complete.
There are four lamps in each compartment. If you want
to read, and the ordinary light Is insufficient (that is a dead
certainty), you put a penny in the slot and obtain an
electric light, which lasts you half an hour. If you want
more you have to put in another penny. The lamps are

conveniently placed at the back of the seat so as to throw
the light on the book or paper. They were in immense
demand at the outset. Everyone wanted a pennyworth of

electric light, and I believe people used the trains on pur-

pose to try the lamps."

ELECTRIC RAILWAYS.
Edward Morton, of New York, has applied to the city

council of Fort Howard, Wis., for a franchise for an
electric railroad.

The council of Waukegan has been asked for an electric

railway franchise. It is also proposed to establish an
electric light plant there.

Engineers and contractors of the Ontario & Western
railroad are looking over the ground for an electric railway

from Liberty, N. Y., to White Lake.

A line is proposed to be built by American enterprise

from Tokio to Yokohama, Japan, 30 miles long, connect-

ing with branch lines at both ends in these cities.

An attachment suit by the G2neral Electric company
against the City Electric Street Railway company. Little

Rock, Ark., was begun Dec. i6th, in the Pulaski circuit

court. The suit involves the legality of claims aggregating

nearly $300,000 against the railway company, which is now
in the hands of a receiver.

Action was begun at St. Paul, Minn., December 22d,
to compel the Twin City Rapid Transit company to erect

vestibules on its cars for the protection of its gripmen and
motormen from the snow and wind. Upon complaint of

James L. Morrow, president of the St. Paul trade and
labor assembly, a warrant of arrest was issued against

General Superintendent Hoskins of the street railway com-
pany. A law was passed by the legislature of 1893 re-

quiring that vesubules be placed upon all winter cars.

No attention, however, was paid to the law by the street

railway company, it is claimed, and the arrest of Mr.
Hoskin was the result.

In connection with the plan of the West End railroad

for the running of a line of electric cars over Beacon Hill,

through Mt. Vernon, Temple and Staniford streets, Bos-
ton, an objection has been raised that the state house
commissioners will object to the cars going through that

portion of the way that extends along the side of the state

house property. It has been suggested, as an improve-
ment to the West End plan, and at the same time afford

an electric line over the hill, that a curve be made from the

head of Park street around to Bowdoin street and thence
back to the line of Temple street at Derne street, so as to

leave the state house grounds, which includes Mt. Ver-

non street and Temple street, from Beacon to Derneslreet,

intact.

ELECTRIC MINING.
An important piece of work was inauguraled recently in

the starting of an electrical pumping plant at the co-

operative colliery at Plattsburg, near Newcastle, Australia.

Steam has been used hitherto, but the pipes used in con-
veying the steam from the engine house at the mouth of

the tunnel when heated have the effect of softening and
disintegrating the roof, and frequent heavy falls of shale,

which forms the covering, have resulted, suspending the
work of pumping and causing much expense. The plant

consists of a Crorapton series wound dynamo, worked by a

4 horse power Tangye engine located at the pit mouth,
and a similar series-wound motor and Tangye pump at the

pumping station in the mine, half a mile from
the pit mouth. Power is transmitted by two 7-16 Callen-

der cables. The pump at the trial gave a delivery of

4,000 gallons per hour. Upon the success of this plant,

no doubt, depends the placing of many similar orders.

TELEGRAPH.
In the case of the Great Western Telegraph company

against Bureau county, III., subscribers to stock, to com-
pel them to pay, Judge Stipp has decided that the sub-

scribers were not liable because of failure on the part of

the company to perform its part of the contract. The
subscribers held that the claim of the company was not
good for the reason that if they were compelled to pay it

would in a certain sense be obtaining money under false

pretenses, and hence they have persistently fought the

company for a number of years.

It was announced recently that the three most important
cable manufacturing companies in France had entered into

a combination. These companies were the Societe Generale
des Telephones, which owns a sub-marine cable manufac-
tory of Calais, and the two companies of Messrs. Rattier

and Menier. Toe joint companies now bear the name of

theSocie e Industrielle des Te ephones, and has a capital

stock of $3,120,000. It is evident from the following
telegraph from Paris that the French government intends
as far as it can, to foster the cable industry in France, and
that it wishes to be no longer dependent on English labor

and English capital for means of communicetion with its

colonies: "A commission has been instituted by the Posts
and Telegraphs Department to study the question of the
international telegraphic communications of France, This
commission, which comprises several senators and deputies,
delegates from the ministers of foreign affairs, war, the
marine, and commerce and industry, as well as superior
functionaries of the colonial department and of the posts
and telegraphs administration, met recently for the first

time. The work of the commission consists in drawing up
the programme of all the telegraphic communications, the
establishment of which is deemed necessary in the interest

of France, the estimation of the cost of the various lines,

and the order in which the works should be carried out.
After an exchange of views, in the course of which it was
declared that it is now more imperiously necessary than
ever to organize a system of French submarine telegraphic
cables, the commission charged a sub-commission to elab-
orate a comprehensive plan, and to prepare certain pro-
jects, the carrying out of which was regarded as particul-

arly urgent."

TELEPHONE.
During the recent fetes at Blenheim Palace, in England

,

on the occasion of the celebration of the 21st birthday of
the Duke of Marlborough, no less than 50 telephones,
connected with one central exchange room, W'^re scattered
throughout the palace.

That little difference of opinion which recently

sprang up between the Cambridge, Mass., city council
and the New England Telephone & Telegraph com-
pany, the result of which was the discontinuance of
free telephone service for the city government, has not
terminated as the city fathers hoped it might. The tele-

phone company is inexorable. It refuses to continue the

courtesy of free service as heretofore, consequently the
city government is obliged to pay at the rate of about
$1,000 per annum for talking over telephone lines when
transacting city business.

The tallest building in Stockholm, Sweden, is the huge
iron lattice-work tower of the central telephone exchange.
Myriads of wires run from it, darkening the air. Eveiy
one in Sweden uses the telephone, and uses it, moreover,
very much. A writer who has been sojourn'ng in a board-

ing house in the Swedish capital declares that the most
significant feature in the routine of the establishment was
its never-ending telephonic babble. When he awoke in

the morning it was to hear the jingle of the bells in the

corridor outside his room end the iteration of the word
"Hvad?"(What?) One morning he asked the landlord, who
was at the instrument, what it all meant. His wife, he re-

plied, was buying some stores and was telling him about
them and their prices, and he on his part was shouting back
to tell her in which particulars the prices seemed reasonable

and in which unreasonable. Another day the writer's

landlord went for a sledge drive into the country. When
he had bsen gone two hours the telephone began to be
annoying and his wife staid at it at a long time, crying,

'"Oh!" and "Ah!" and "Yes" and "No." "It is monsieur,"
explained a young lady who happened to be standing by.

"Jtfe is resting for dinner at and is informing mad-
ame about the incidents of his excursion and the details of

the meal that is being prepared for him."

LEGAL DECISIONS.
A telegraph operator sued the Bridge & Terminal Rail-

road company at Martins Ferry, O., claiming $523 for over-

time, having worked from fourteen to eighteen hours a
day, while the Ohio law makes ten hours a day's work,
and a jury in the Circuit Court at that place has awarded
him the full amount demanded. It appears that the

esaploying company was neglectful in regard to its agree-

ment with employes, as the fact that ten hours make a
legal day would not prevent anybody from contracting to

work any number of hours at a given salary, if he chose.

In the action of the Western Union Telegraph company
against Bullard, in the Supreme Court of Vermont, to

recover the penalty prescribed by statute for wilfully inter-

fering with a telegraph line, which provides that per-

sons associated together for the purpose of erecting a line

of telegraph may maintain the necessary fixtures in and
along any highway, but that the same shall be done so as

not to interfere with the public convenience, the declara-

tion sufficiently shows that its telegraph line was main-
tained pursuant to such statute, where it alleges that it

erected and maintained the line upon and over a certain

highway in such manner as in no way interferes with the
public convenience.

It was held by the court in the case of the Edison
Electric company against the Mt. Morris Electric Light
company, that organizations organized during the pend-
ency of the test suit involving the validity of the Edison
patent for incandescent electric lamps, whose sole business

is the furnishing of electric light to others and who use
infringing lamps for the purpose of competing in that

business with the license of the patentee, are to be re-

garded as manufacturers rather than mere users, who are

entitled to protection because they have supplied them-
selves with electric lighting plants before the decisions of

the lower courts sustaining the patent, and at a time when
judicial decisions in foreign countries were in conflict.

Special Judge James C. Wright has filed his decision

in the Circuit Court of Ohio in the case of the Cov-
ington Electric Light company against the Suburban
Electric Light company. The plaintiff, the Covington
Electric Light company, seeks to recover from the defend-

ant on its contract and garnish certain money in the hands
of the city of Newport. The defendant filed a pleading
making the city a co-defendant in the suit. The demurrer
made by the city is sustained in that it does not state facts

sufficient to support a cause of action. Therefore, the de-

murrer is sustained, and the defendant has leave to amend,
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and the motion of the defendant for a judgment against

the city is overruled. The defendant, the Suburban Klee-

tric Light company, discontinues its counter-claim against

the city without prejudice.

In the case of Hlashl'ield against the Empire State Tele-

rraph & Telephone company, in the Supreme Court of New
York, it was decided that the construction of a telephone

line by erecting poles and stringing wires thereon in a

country highway constitutes an additional burden on the

fee of adjoining lands extending to its center, not con-

templated in the original dedication, for which the owner

is entitled to compensation. The occupation of a highway

by such poles is not one of the urdinary and legitimate

uses for which the highway was established, and it is the

impostion of an additional burden on and taking of the

property of the owner of the fee, which enables him to

maintain an action to compel the removal of the poles, and

to recover possession of the premises occupied thereby,

with damages, where such occupancy is without his con-

sent and without compensation having been previously

made him therefor.

MISCELLANEOUS.
The city statistician of Chica^ro reports there are 150

establishments for "electric lights, works and materials"

in the city.

A yoinch pulley in the works of the Jamestown, O.,

Electric Light & Power company, broke a short time ago
and caused a loss of between $2,000 and $3,000.

Natural gas accumulated under the floor of the

Elwood, Ind.. Electric Light & Street Car company's
dynamo room exploded recently and ruined the plant.

There is a strong movement in Lynn, Mass., in favor

of compelling companies to place electric wires under-

ground, and the city council has passed a resolution to that

effect.

The contract for supplying the structural steel to be used

in the construction of the new plant of the Westinghouse
Electric &. Manufacturing company has been awarded to

the Carnegie Steel c:mpany, Pittsburg.

The Eddy Electric Manufacturing company, of Windsor,

Conn., has perfected a motor for firing a Catling gun.

The motor is in the breech of the gun, and is protected

by a metal case. By the use of the motor, it is claimed,

3,000 shots per minute can be fired.

Preparations are being made at CnilUcothe, O., for a trial

of an elrctric canal boat. A short time ago the superin-

tendent of the Chillicothe Electric Street Railway & Light-

ing company made proposals on the subject. Repre-
sentatives visited the recent test at Rochester, N. V., and
arrangements have been made for furnishing current for a

25 horse power motor.

Good progress is being made with the establishment of

the central station at Manilla in the Pnillipine Islands.

A company with a capital stock of $500,000 has been
formed to establish and operate the station. The plant

will be of American manufacture, the motive power being
supplied by six compound engines, each of 200 horse

power, constructed by the Buckeye Engine company, of

Salem, O.

The General Electric company has absorbed the Muni-
cipal Electric company, of St. Louis, and announces
that it has assumed all the latter company's con-
tracts, including the contract with the city for street

lighting. There is some dissatisfaction with the munici-
pal company and its successor, it is said, and a move-
ment, backed by capitalists, is on foot to build and operate
a consumers' plant.

TRADE NEWS.
Walter C. McKinlock, secretary of the Metropolitan

Electric company, Chicago, has just returned from a suc-

cessful business trip and reports the outlook for the new
company as very promising.

H. Ward Leonard, of Leonard & Co., electrical en-
giceeis, of New York, reports that his business for the

past year has been good, with indications of continued
progress this year. This concern has now a number of

contracts for new work which will keep it busy for several

months and is also engaged with estimates on a large

amount of prospective work.

Huebel & Manger, makers of electrical and brass goods,
286-290 Graham street, Brooklyn, N. Y., have issued an
il'uslrated catalogue and price list of bells, push-buttons
and electrical goods, which is complete and convenient in

all its details. The designs of push buttons, bells and
gongs, as illustrated in this catalogue, are pleasing, and
the appearance of the entire book indicates that it has been
compiled with care and consideration.

The "Mac" tape, which is handled by the Metropolitan
Electric company, Chicago, and which is of particular

value for armature and field magnet wrapping, pos-
sesses many merits which are worthy of consideration. It

uas superior insulating qualities and is made to withstand
the most severe of climatic changes. It sticks to the wire.

It will not oxidize the wire, and its adhesive qualities are
such that it is practically indestructible and consequently
does not appreciably deteriorate with age. This company
is also handling the Blair adjustable lamp hanger.

F. R. Cbinnock, who for the last two years has been
the general eastern agent of the Ball Engine company of
Erie, Pa., has resigned his position with that company and
will again enter the electrical field, with which industry he
was long and successfully identified as agent of the Edison
General Electric company for eight years. During the past
ew months Mr. Cbinnock has made the following sales of

Hall engines: J. M. Ives Co., Uanbury, Conn., one engine;

Kidgewood Electric Light & Power company, Ridgewood,
N. J., one boiler; Brooklyn Navy \'ard, one loo horse

power heavy duty engine for lunning sawmill; General

Electric company, for Hot Spiings, Va , two engines and
one boiler (increase); Imperial Hotel, New York city, one
150 horse power engine; Schwarzenbach, Huber & Co

,

Union Hill, N. J., one boiler; for export to Cuba, three

engines; "Big Four" Railroad company, Indianapolis,

Ind., complete steam plant including two engines
and three boilers; John Goode Rope, Cordage & Machine
company, Ravenswood, L. 1., one 600 horse power cross-

compound engine.

The Electric Appliance company, Chicago, reports a

particularly merry Christmas, principally on account of

the fact that it was able to get its entire trade supplied with

copies of the latest edition of its catalogue, and for the

last week it has been in receipt of numerous congratu-
latory letters complimenting it upon its completeness,

attractive appearance and intelligent arrangement. The
first principal division of the contents of the book is incan-

descent electric light supplies. Arc light and station sup-

plies form the next principal division, with an extensive

line of goods for station use and arc lighting, including

carbons, globes, spark arresters and other specialties. A
complete and well illustrated list of construction and gen-

eral tools follows, which is in turn followed by a very care-

fully selected line of construction material, including

extensive lists of Paranite rubber-covered and O. K.
weatherproof wire, two leading specialties of this company.
Immediately following the lists of wires of various kinds

is a number of valuable electric light and motor wiring
tables. Interior conduit material next receives its share of

attention. Testing instruments come next, with a large

line of Whitney instruments. A full line of Meston mo-
tors closes the electric light department of the catalogue,

the remaining one hundred pages being devoted to an
attractive arrangement of electrical house goods, telephone
and telegraph supplies and fire alarm and district telegraph

material, making a catalogue of about 350 6 by g pages.
Every article has its own trade number and also a telegraph

code word so that the possibility of mistakes in placing
orders either by mail or wire is reduced to a minimum.

BUSINESS.
"Working full time and full capacity and behind in de-

liveries," is the gtatifying report furnished by the Clayton
Air Compressor works, of 43 Dey street. New York, as to

their shops in Brooklyn. In the prevailing business de-
pression this speaks volumes for the excellence of the com-
pressors built by this company. The company has recently

aken out several valuable patents on a new triple com-
pound high pressure air or gas compressor, used largely

by manufactures of carbonic acid gas.

Goodhue & Lincoln, 1564 Monadnock block, Chicago,
although but lately organized as a firm, have proved re-

markably vigorous in making their irfiuence felt in the

electrical field. They report that, notwithstanding the

general depression of business, the/ have secured a num-
ber of satisfactory orders including, among others,

contracts for 2.500 lights in transformers. This firm

intends to handle only the highest grade of electrical mate-
rial, and states that it is in the business with every pros-

pect of success.

Stanley Green, western representative of the Fuel Econ-
omizer company, of Matewan,N. Y.,has recently closed

in the West a number of good contracts for the installation

of his economizer. The most recent sale was to the

Chicago City Railway company of g 000 horse power of
economizers for the Ewing avenue station. Mr. Green
has also placed a 500 horse power economizer equipment
with the Indianapolis Brewing company of Indianapolis,

Ind.. 500 horse power with the Terre Haute Street Rail-

way company, 150 horse power with the Lake Cities rail-

way, and I 200 horse power in Syracuse, N. Y. Such a
line of contracts as the above speaks for itself as to the
merits of the Fuel Economizer company's apparatus.

The Electrochemical & Specialty company of New
York city has recently purchased the exclusive right to

manufacture and sell the well known Atlantic electric

motor, for which it was last year the selling agent and for

which it received more than five thousand orders. Owing
to the failure of the manufacturers to supply them in large

quantities on account of lack of factory capacity, the con-
nection with them has been severed, and the Electro-chemi-
cal & Specialty company is desirious to complete arrange-
ments with some concern having proper facilities to fill the

orders left over and to supply those that are to come. The
company has letters from various supplv dealtrs stating

that the motor is far ahead of any other in the market.

ELECTRICAL PATENTS.
Issued Dc'ce!?iber ig. 1893.

510,889. Temperature Regulator for Electric Heaters.
Albert M. Butz, Oak Park, III.

The heater comprises a plurality of resistances connected
together and adapted to unit heat when current is passed
through them. A thermostatic device is provided which suc-
cessively cuts out or in the resistances as the temperature
approaches the desired degree.

510,892. Brush Holder. John R. Coffman, Detroit,

Mich.

510.898. Electrical Connector. Frank G. Curtis, New
York, N. Y.

510.899. Method of Adjusting the Joints of Carbon
Electrodes. Elisha B. Cutten, New York, N. Y.

510.900. Apparatus for Electrolytically Producing Soda
and Chlorine. Elisha B. Cutten, New York, N. Y.

510.901. Electrode for Voltaic Cells. Elisha B. Cutten,
New York, N. V.

510.902. Electrode for Voltaic Cells. Elisha li. Cutten,
New York, N. Y.

510,921. Electric Pump. Frank W, Mcrritt, Duluth,
Minn.

510,929. System of Telegraphy. Josiah A. Parker, St.

Louis, Mo., and Leland L. Summers, Chicago, lil,

510,932. Electric Elevator. Frank A. Perret, Brooklyn,
N. Y.

510,947. Electric Locomotive. Charles F. Winkler,
Troy, N. Y.

The two axles of the truck each carry an armature, the two
armatures being included in series in a magnetic circuit excited
by field coils lying between the two axles, the field pieces being
made with a central joint and flexibly connected together.

510,952. Brush Holder for Dynamc-alectric Machines.
Frank E, Averill, Syracuse, N. Y.

511,005. Telegraphic Relay. Edward Weston, Newark,
N.J.

The relay comprises a magnetic field and a pivoted coil of
wire, to which is attached the contact arm that serves to make
and break the electric circuit controlled by the relay. When
current passes through the coil it tends to set itself transversely
to the lines of force of the magnetic field, thus rotating upon
Its axis and closing the circuit.

511.017. Electric Railway Switch and Crossing. William
W. Hendrix, Bowling Green, Ky.

511.018. Electric Railway Trolley. William W, Hen-
drix, Bowling Green, Ky.

511.019. Electric Railway Trolley. William W. Hen-
drix, Bowling Green, Ky.

511,049. Electric Arc Lamp. Augiast Hormel and
George S. Junginger, New York, N. Y.

511,081. Telautograph. Rudolph M. Hunter, Phila

delphia, Pa.

Positive and negative currents of variable potential are gen-
eiated and transmitted over the line and energize electro-
magnetic devices located at the receiving station, which
electromagnetic devices actuate and control the movement of
the tracing point at the receiving station. The positive and
negative currents of varying potential are induced at the trans-

mitting station by the act of writing with a tracing point.

511,118. Magneto Telephone. James A. Brown, Moline,
III.

The undulating currents are produced by varying the re-

luctance of a magnetic circuit by the movement of the
diaphragm. The coil surrounds a soft iron core wh-ch rest"; by
one end in contact with the diaphragm, so that a longitudinal
movement may be imparled thereto, while the opposite end
yieldingly bears against the pole of a permanent magnet. As
the diaphragm vibrates the soft iron core pre^ses against the
permanent magnet with a varying force, thus pr.:ducing undu-
lations of magnetic field, threading the coil and inducing in the
coil an undulatory current.

511,131. E ectric Railway Signal. Jose Ortega y Espi-

nosa, Mexico, Mex.

511,157. Hand Regulator for Electric Motors. William
D. Packard, Warren, O.

511,159. Primary Electric Battery. Edward Poppo-
witsch, Brooklyn, N. Y.

511,163. Signal for Gable Railways. Joseph Sachs, New
York, N. Y.

511,167. Label Holder. John II. Shaffer and Emil
Plorovsky, Allegheny, Pa.

511 172. Telegraphic Transmitter. Mary E. Stinde,

Red Bud, III.

511,173. Electrically Operated Railway Switch. Charles
A, Stone, Newton, and Edwin S. Webster, Boston.

Mass.

511.187. Electric Regulating Switch. Edward A. Barber,

Watertown, N. Y.

511.188. Electric Signaling Device for Hose. George
L. Barnard, Milwaukee, Wis.

511. ig6. Electric Motor. Oliver F. Conklin, Dayton, O.

511,214. Brush Holder for Electric Motors. James J.
Robison and Fred B. Perkins, Toledo, O.

511,229. Electric Lamp. Albert Zobel, Munich, Ger-
many.

511,240. Electric Switch. Jesse L. Hinds, Syracuse,

N. Y.

511.244. Telegraph Relay. Frank P. Medina, San
Francisco, Cal.

The electromagnets acting on the relay armature are con-
stiucted so as tc have small self-induction, and are surrounded
by electro-magnetic shunt coils of relatively great self-induction,

so that there will be an added magnetic effect at the beginning
of a signal and a more rapid cessation of the magnetism at

the end.

511.245. Therjno-electric Element. Max Mestern, Turin
Italy.

511,254. Closed Conduit Electric Railway. William S.

Smith, Berkeley, Cal.

511,276. Two Station Telephone Circuit. Frank A
Pickernell, Newark, N. J.

Two subscribers' station apparatus are connected with a
single metallic circuit line extending to the central office- One
limb of the circuit is in contact with the call devices of one of
the subscribers, the other limb being open at this station, while
the call devices of the second subscriber are connected with the
second limb, the first limb being normally open at this station.

The two subscribers are thus provided with separate calling

circuits, the return in each case being through ground.

511 286. Resistance Box. Adelberl O. Benecke, Newark,
N. J.
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Electrical Plantin the Illinois Central Rail-
road Depot at Chicago.

One of the most pleasing and extensive decorative elec-

tric lighting effects in Chicago may be seen in the main

waiting room in the new depot of the Illinois Central rail-

road at Park Row and Twelfth street. The ceiling of the

room is arched and incandescent lamps are arranged in

rows from one side of the room to the other, much after

the manner of the lights in the Auditorium theater ceil-

ing, an arrangement which beautifies the elegant appear-

ance of the highly polished stone finish of the room and

its stained glass windows. Some idea of the brilliant

basement, and is remarkable for the amount of machinery

which has been installed in a limited space. The room is

about 100 feet square and contains two Hamilton-Corliss en-

gines, of 250 horse power capacity each, belted to either

end of a 6o-foot line shaft. Three steel tubular boilers, five

by eighteen feet, with Eddy furnaces, and eight pumps of

various sizes, ranging from the largest make of elevator

pumps to a small ordinary boiler feed pump, comprise

the boiler-room equipment. The electrical portion of the

plant consists of two Brush loo kilowatt and one Brush 45

kilowatt direct current dynamos, each wound for 125

volts, and belted to shafting controlled by clutches. The

has been watched with much attention. The building

throughout is wired upon the two-wire system and 114

volt incandescent lamps are used. The entire capacity of

the plant is 5,120 lights but it has never been necessary to

run it to its full capacity. The arc lamps are run upon

separate circuits and in fact the entire building is wired in

this manner, a separate circuit running to the train sheds,

one to the subways, etc. The Chicago Edison company

attended to the wiring details and interior conduit is used

exclusively. One of the features in this installation is the

use of the new Cutter flush switch, which is the same in

appearance as the ordinary push-button switch, the block

ELECTRICAL PLANT IN THE ILLINOIS CENTRAL RAILWAY DEPOT AT

effect produced here at night may be gathered from the

fact that the illumination is produced by 1,742 16 candle-

power lamps. In the sub-ways for passengers leading

from the trains and under the tracks a great number of

incandescent lamps are also used, arranged upon the

sides of the passage ways. The offices in the building

are also lighted by this method, and in all there are 4,200

incandescent lamps. In addition to these lights, scattered

about the train sheds and in other exposed places are 92

arc lights run upon incandescent circuits. The lamps

are of the types manufactured by the General Incandescent

Arc Light company and the Electric Construction &
Supply company and use ^ inch single carbons.

Not less interesting is the station where the current is

generated for supplying these lamps. It is located in the

dynamos, switchboard and the flywheel of one of the

engines are shown in the illustration presented upon this

page. The switchboard, which is of the Brush type, is

made of black enameled slate and controls 10 circuits.

Upon it are contained, among other instruments, four

ammeters, three rheostats, a voltmeter, ten double pole

switches equipped with safety devices, and three dynamo

switches. By the side of this board, but not shown in

the illustration, is another small switchboard con-

trolling the electrical automatic heating system of the

building which is said to be giving excellent satis

faction. The arrangement of the machinery in the limited

space available is excellent and affords sufficient room for

working. Much interest has been manifested in this plant

owing to the number of low tension arcs, and its operation

CHICAGO.

being flush with the wall and the operating mechanism con

cealed from view and buried in the wall. The building

itself is elegantly appointed and in keeping with the ex-

cellence of the lighting scheme and plant.

National Electric Light Association,

At the forthcoming meeting of the National Electric

Light association the following topics will be discussed:

What is the most economical size of arc dynamos ?

Arc lights on incandescent circuits.

How to rate arc lamps.

Meters versus flat rates.

Electrolytic effects of return currents.

How to wire buildings.

Commercial alternating motor.
Storage batteries.
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Electricity in a Japanese Mine.

S. Fujloka, chief engineer of the Ashio copper mine,

visited Chicago a short time ago on bis way to Kurope to

study various electrolytic processes for the refining of

coppir. He will probably remain in Europe for about a

year. From Mr. Fiijioka it was learned that the Asbio

copper mine is situated about 3,000 feet above sea level,

the smelting works and central oflice being a valley close

to the mine. The mine is in the interior, north of Tokyo.

It is the richest copper mine of Japan. Its production of

crude copper in 1877 amounted to only 56 tons, but has

gradually been increased, until the output was 6,099

tons in iSgi. New smelting works employing a specific

Japanese method (the improved "Mabuki" plan), of a

capacity of 6,000 tons of ingots per year, have just been

completed.

The mine is fortunately situated in regard to fuel,

as any quantity of wood or charcoal can be obtained

at reasonable rates from a distance of from 6^^ to

18 miles. The fuel consumed in 1892 amounted to iSooo

tons of charcoal and 35,900 tons of wood, costing 208,900

yen, or $146,230. About 1,600 horse power is now used

in the mine divided as follows: Mining, 760 horse power;

dressing, 320 horse power; metallurgy. 250 horse power;

workshop, haulage, electric light, 270 horse power. The

company is also utilizing water power and has already

installed turbines of a total of 338 horse power. The

dam is located three miles above the electric generating

station. A wooden flame three feet wide and two feet

deep running along the mountain side with a fall of three

feet per 1 ,000, furnishes 2,700 cubic feet of water under

a head of 100 feet. An old-fashioned turbine of German

manufacture was formerly used, but owing to its compli-

cated construction and low efficiency, it was lately re-

placed by five Pelton wheels, each four feet in diameter

running at 160 revolutions per minute and yielding 100

horse power. Each wbeel drives a Siemens dynamo of

90 horse power. The current is then conducted a dis-

tance of four miles on five copper mines, each 12 mili-

meters in diameter at a loss of 20 per cent, to motors

driving various machinery. The power is distributed as

follows:

Drainage i2o Electrical Horse Power.

Windine engines 50

Rock drills, 9°
" "

\\

Blowing engines 100 "

Total 360

As the five dynamos deliver a total of 450 electrical

horse power at their brushes 20 per cent, must be de-

ducted for loss in the wires, which leaves 360 electrical

horse power for delivery at the motor brushes.

There are six additional turbines under construction

—

one of too horse power at the Olsudo level, four of 120

horse power for " the wire rope tramway, and one of 80

horse power for the metallurgy and electric light. When

these are completed the water power will amount to 1,000

horse power or about 70 per cent, of the total power re-

quired for the mine.

There is now in operation a dynamo of 90 amperes and

60 volts capacity furnishing incandescent and arc lamps in

various parts of the mine. Upon completion of the

hydraulic power two more dynamos, each of a capacity of

go amperes at 225 volts will be used. Telephone wires

connects the different parts of the mine with an exchange

in the central office of the mining company, from which

4D miles of wire run to the branch office in Nikko.

Assignment of the Railway Equipment
Company.

Oa January 3'i the Railway Equipment company, of

Chicago, made an assignment to George O. Fairbanks.

This step is ascribed to the prevailing financial depres-

sion, particularly the difficulty in making collections.

The company had several heavy obligations to meet

about the first of the year, and was unable, it is said,

to collect sufficient money to enable it to do so. Pres-

ident W. R. Mason takes a hopeful view of the situa-

tion, however, and estimates the assets of the company

at $40,000, with liabilities of $30,000. He expects to

issue a formal statement in a few days, and hopes that

a few weeks' indulgence will put the company on its

feet again. The Railway Equipment company is well

known in the West as a dealer in electric railway sup-

plies. In a measure it is the successor of the old Elec-

tric Merchandise company, which was very successful.

The activity of the company, however, has been con-

siderably hampered by a lack of harmony in the internal

management.

The Fremont, O., council has granted an electric rail-

way franchise, and work has been commenced.

Electrical Equipment of the Ashland
Block, Chicago.

Among the many isolated plants in the great office

buildings of Chicago, it would be difficult to find one bet-

ter kept or presenting a neater appearance than that in the

basement of the sixteen-story Ashland block on the corner

of Clark and Randolph streets, Chicago. All the mechani-

cal and electrical contractors put in their best work, with

the result that the whole equipment is a model of its kind

and has many visitors. This gratifying state of affairs is

largely due to the energy and skill of F. J. Saxe, the as-

sistant superintendent and chief engineer of the building,

who unites an ambition to excel with a thorough practi-

cal knowledge of the subject in hand, Mr. Saxe has

eight assistants, and the plant is never allowed to dete-

riorate, while improvements are constantly being made.

The plant comprises the operating mechanism for light-

ing and heating the building and the elevators. Four

return tubular boilers, furnished by Baker, Smith & Co.,

of Chicago, are used, two being operated at a time and

two being held in reserve. These boilers are rated at 125

horse power each and are fired by natural gas. Formerly

coal was burned, but the delivery of this fuel was found to

be such an annoyance that the gas was substituted,

although the cost of the latter is $75 to $100 per month

greater. The exhaust steam is used for heating in winter,

and in summer is allowed to escape into the stack, which

extends above the roof of the building, 235 feet above the

but 80 degree above that of the surrounding atmosphere

when they are operated 12 hours at full load. The dyna-

mos are connected to the switchboard by Patterson cable

run underground, a short equalizer connecting the ma-

chines. At the switchboard specially designed switches

are provided for operating them either singly or in mul-

tiple.

The switchboard, Fig, 2, consists of four red Tennessee

marble panels, set in an ornamental antique oak frame.

This board is equipped with a main dynamo switch for

each dynamo, a switch for each feeder, leaving the board,

an ammeter for each dynamo, a voltmeter with compound

switch for indicating the voltage at different points of the

wiring system, a lamp ground detector and one main am-

meter for measuring the total output of any or all of the

dynamos that may be in use. On the back of the board

are placed the bus bars, to which are connected each of

the dynamos through the ammeter indicating the current

on that machine. Where the leads from the dynamos are

connected to the bus bars they are provided with fuses for

the protection of each dynamo. The rheostats are also

mounted on the back of the board, and an extension of

the handle is placed on the front with graduations which

indicate the number of segments of the rheostat that are

cut in or out. The instruments in use on this switchboard

are of the Western Electric and Weston central station

type.

The wiring system of the building is divided into two

FIG. I. ELECTRICAL EQUIPMENT OF THE ASHLAND BLOCK, CHICAGO.

grate bars. An Excelsior feed water heater of 500 horse

power capacity is used, while the boiler feed pump is of

the Knowles type, built to Mr. Saxe's order by Cook &
Chick of Chicago. This pump has cylinder dimensions of 12

by 7 by 10 inches, while a Worthington pump, g by s%
by 10 inches, serves for the house service. These pumps

are so connected that one can take the place of the other

in case of an accident. There are three large Worthing-

ton compound duplex pumps for the eight Crane hydraulic

elevators, with dimensions of 16 by 25 by 15 by 15 inches.

Two Westinghouse air compressors of the locomotive type

are operated for the ejection of sewage, while asmallerair

compressor is used in connection with the Johnson system

for automatic temperature regulation in the various offices

by the use of thermostats electrically connected to the

valves on the radiators, which are controlled by electro-

magnets and operated by the compressed air.. A prominent

feature of the mechanical equipment is a fine marble

gauge-board in which are mounted the gauges showing the

boiler steam pressure, elevator water pressure, house tank

water pressure, steam heating pressure, city water pressure

and a clock.

Three Ideal engines of 100 horse power each provide

the power for electric lighting. They are belted directly

to three Western Electric 1,000 light dynamos, as shown

in Fig. 1. These dynamos are over-compounded and have

a capacity of 550 amperes each at 110 volts, running at

725 revolutions per minute. They are of the latest type

manufactured by this company, and are equipped w'th the

new multiple wound armature and self-oiling ball and

socket bearings. They are mounted on insulating ad-

justable base frames which permit of the belts being

tightened while the machines are in operation. The com-

mutator and brushes are larger than ordinarily used for

machines of this capacity, thereby reducing the heat. It

is said that the rise in temperature of these machines is

sections, north and south. Each section has a pair of

risers of No. 00 wire, extending from the basement to the

top floor. These risers are attached to wires at each floor

to lead to the cut-out cabinets from which all branch wires

run for supplying lights in the respective sides of the

building. The risers are fed by feeders from the bus bars

on the switchboard at three different points—on the third,

ninth and twelfth'floors. At each of these floors there is

also a pair of equalizers run across the building from north

to the south section, connecting the risers together, the

plan being to balance up the system of wiring by making

the lost volts absolutely the same in all parts of the build-

ing, regardless of how many lights there may be on either

side. Where these equalizers are connected to the risers

they are provided with fuses proportioned for the safe

carrying capacity of the wire. By this system of wiring

the risers are intended to carry the current but one floor

each way, at which point they will meet the current from

the distributing point above or below. The feeders at the

different points in the building are figured for the same

loss; that is, the size of the feeders for the top floor are

proportioned to the distances as compared with those of the

third floor. The cut-outs for these mains and feeders,

which are placed in the vent shaft of the elevators, are

specially designed for this part of the work and have a

carrying capacity of 50 per cent, above that of the size of

wires which they connect. These mains and feeders are run

on glass insulators throughout. All cut-outs are mounted on

slate bases, making the entire installation free from danger

of grounds and reducing the liability of fire to a minimum.

The entire electrical equipment was furnished by the

Western Electric company.

About 2,900 Edison and Sunbeam lamps are connected

with the switchboard while several ventilating fan motors

are also operated in various parts of the building. The
heaviest load is between 5 and 6 P. m,, when it ranges from
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850 to goo amperes. The adjoining Olympic theater is

also lighted from this plant.

Storage batteries are used for the Johnson automatic

temperature controlling circuits and are charged from the

dynamos. Two switchboards in Superintendent Saxe's

private office serve to detect the location of grounds on

the Johnson circuits, and a Weston voltmeter enables the

superintendent to ascertain the working potential of the

lighting system at all times without stepping out of his

office. The plant is well equipped with supplies for making
repairs, either electrical or mechanical, and every detail is

systematized,

New Form of Trolley Conduit.
Of the invention of conduits for under-running trolleys

for electric railways there is no end. Many have under-

taken to solve the two-fold problem of preventing contact

with the conductor except at the passing of a car and of

securing efficient insulation. One of the latest proposals is

that of Henry D. Oler, of Patterson, N. J., who has patented

a conduit of the form shown in transverse section by the

accompanying cut. The conduit A is provided with a longi-

tudinal slot B in its top. To the under side of the top

plate a block of wood C is fastened, and to the under side

of this another block of wood /?' is held in a suitable

manner. Between these blocks the conductor D is held,

one side of the conductor being naked and the remaining

half being provided with an insulating covering E.

The blocks Cand D' extend the entire length of the con-

ductor, and from the exposed side of the conduit an open-

ing or groove V^ extends throughout the entire length of

the conduit through the blocks to the right hand side. In

this opening a series of guide boxes E are held, which are

provided with an insulating covering and are provided

with flanges at the inner and outer ends, and in these

guide-boxes sliding blocks G are arranged, which have

their inner ends recessed, as at C^ to fit against the con-

ductor Z>. Plates /Tare hinged to the under side of the

top of the conduit from which they are insulated, and are

connected by pins H- with the outer ends of the sliding

blocks G, being pressed outward at their lower ends by

springs H^ fastened to the upper blocks C and bearing

against the plates. As the springs H^ press the lower

ends of the plates outward they also draw the blocks G
outward until the flanges at the inner ends of the blocks

strike againt the inner flanges of the guide boxes F. The
bottomy of the conduit is provided with a series of slots

JC, through which the accumulated water can pass into a

trough L arranged below the sleepers M, the entire length

of the conduit.

From the bottom of the car two bars N project down-

ward, and each contains a sliding bearing block 0, which

is pressed downward by a spring 0^, and in these blocks

the shaft P is mounted, which carries on its end a wheel

Q, having a beveled edge. This wheel passes through the

slot of the conduit and bears against the plates H. As
the wheel Q rolls along it presses the successive plates

inward. By this means the sliding blocks G are suc-

cessively pressed inward and their inner ends brought in

^^9^^^^.
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contact with the naked side of the conductor D. The
current passes from the conductor through the blocks G,

the plates H and the wheel ^ to tfce motor in the car.

As soon as the wheel Q passes over one of the plates H
the plate and the corresponding block G are drawn out-

ward by the action of the spring H' , and thus the circuit

is broken. The car circuit is closed only then when the

wheel on the car bears on any one plate.
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Elevated Electric Railway Agitation in

Chicago.
'*We have been told again and again that we must dis-

card steam and use electricity. Well, we probably will."

This is the statement that the newly elected president of

the Chicago South Side Rapid Transit company, of

Chicago, M. Hopkins, made in an interview last week,

and what he predicts for his own road may be applied not

only to the elevated roads of Chicago but to the majority

of similar roads in this country. Electricity as a motive

power has been steadily gaining the confidence of un-

predjudiced railroad promotors and engineers, and the

economic results which have been gained by its use have

IS

we want. Our compound engines are doing all that they

were built to do. They are economical and good power
developers, but they labor under two disadvantages

—

hard coal at $6 a ton, and the frequent stops they must
make at stations and curves."

Other stockholders did not hesitate to say that the ques-

tion had been under consideration for some time, and that

in all probability in the future motors would be hauling

the cars on the alley "L."

It has been known for some time that the company build-

ing the new Metropolitan elevated road on the West Side,

has also been inclined to give electricity a considerable

amount of attention, and it was learned last week from an

It has been generally reported that the Lynn, Mass.,

and Boston electric system is to put on an express and
light freight service. Aside from using one freight car,

twenty feet long by six feet high and wide, for its own
service, nothing has been decided. The system is admir-
ably adapted for such a service, covering 150 miles of

tiacjc and connecting eighteen towns apd cities,

FIG. 3. ELECTRICAL EQUIPMENT

become so well known, that to-day in Chicago two new

elevated railroad companies have been figuring upon its

adoption and the South Side company, at present operating

by steam, is seriously contemplating the change. It is

not surprising that Chicago should take such a decided

lead in this matter, for an object lesson is usually of much

more value than many theoretical arguments, and the

Intramural road at the World's Fair has most successfully

accomplished its object of demonstrating the superior

merits and greater economy of the electric system. B. J.

Arnold, who designed the plant, has carefully worked out

the comparative economy of the steam and electric systems

and he is in a position to speak positively of the saving in

operating expenses where cheap slack is burned under the

boilers and electrical power transmitted, over a system

where hard coal at $6 a ton is burned upon each engine,

requiring the employment of many firemen. This is the

point upon which the question must ultimately be de-

cided, and Mr. Arnold's figures will do much to decide

exactly the economy of electrically transmitted power.

That these facts have attracted the attention of the

management of the South Side Rapid Transit road, and

that these gentlemen have taken the matter under serious

consideration is shown by President Hopkins statement.

It has been rumored for some time that a change of

motive power upon the road had been made the subject

of much discussion, and it was thought that at the meet-

ing of stockholders held last week the subject would be

brought up. Although such was not the case, Mr. Hop-

kins has spoken on the subject freely and at some length.

He said: "We have held several interesting conferences

with the Siemens & Halske people, the Western Electric

company and other electrical concerns, and we have given

a great deal of attention to the direct current third-rail

system, which was used at the World's Fair. Now,

we have been advised by the very same people who told us

we must make a change to go a little slow. They tell

us that they are working on the three-phase system,

which they say is more economical than the other. They

cannot tell us when the three-phase system will be per-

fected, yet they tell us to wait. The whole question

comes to this: Will it be cheaper for us to burn coal

screenings at $1.20 to $1.60 a ton, or continue to burn

hard coal at $6 a ton? There it is in a nutshell. If we

can put in a central power plant and burn cheap screen-

ings as the others do, in a Murphy or similar furnace, and

get the same results we ^et now, then electricity is what

OF THE ASHLAND BLOCK, CHICAGO.

engineer familiar with the company's plan that an order

given for steam locomotives at a recent date had been

temporarily suspended by the company, although not re-

scinded with the idea of taking the opportunity of securing

data upon the operation of elevated electric traction.

These investigations are being quietly made and the

present agitation w^ill doubtless do much to obtain a fair

hearing for electricity, and it is among the possibilities

that the Metropolitan company will declare in its favor.

As noted in the last issue of the Western Electrician

the Northwestern Elevated railroad company has practi-

cally decided upon electricity for its proposed exten-

sive system. At the last week's meeting of the

council Mayor Hopkins presented his veto of

the original ordinance of this company. In this

ordinance no provision was made for a definite route

to be constructed and no compensation to the city was

provided for other than the annual license fee of $50 for

each car used. The mayor objected to this and also to

the fact that the question of time limitation was somewhat

ignored. He suggested an elevated road connecting the

business portion of the city with Wilson avenue, striking

Graceland avenue at some point between Clark street

and Evanston avenue, striking Diversey street somewhere

between Halsted and Clark streets, and striking Belmont

avenue at some point between Clark street and Evanston

avenue, would furnish rapid transit facilities where they

are most needed, and that the company should be re-

quired to build the road connecting the business portion

with Wilson avenue, upon the route indicated, within

three years. The company should also, he said, be re-

quired to complete its route to the northerly city limits

within ten years, and its failure to do so should subject it

to the payment of $25,000 for every mile of road not built

within that time as liquidative damages.

The chief amendment was made to the clause

compelling the payment of an annual

license fee of $50 per car. It provided that

after the expiration of ten years, from and after the com-

mencement of the operation of the elevated road, or some

part of it, the company shall pay into the treasury of the

city annually a percentage of its gross receipts from the

operation of the road and its branches as compensation

for the benefits conferred by this ordinance upon the com-

pany, as follows: One per cent, for a period of ten years,

two per cent, for the following period of ten years, and

three per cent, for the remaining twenty yesrs. Another
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amendment compels the company to file plans for all the

routes within a year after the acceptance of the ordinance.

It is also provided that the ordinance must be accepted

within thirty days. The main line route was amended to

read as follows: For the main line of the railroad com-

mencing at Congress street, or at a street or point north of

Congress street, and between Wabash avenue on the east

and Market street on the west, and extending in a north-

erly and northwesterly direction to the Chicago river;

thence across the Chicago river to a point between Cass

street extended to the Chicago river and the north branch

of the Chicago river; thence extending in a northerly and

northwesterly direction to the city limits. The council

then passed the amended ordinance. The projectors of

the road announced that they would not accept the

amended ordinance. D. H. Louderback, the principal

promotor of the scheme said in an interview on Friday of

last week:

"We have been unable so far to get an official copy of the

FIG. 4. CENTRAL STATION AT FUERSTENFELD-BRUCK.

amended ordinance and I therefore could not have a meet-

ing of my associates in regard to it. From what I am told

about the amendments there is one, in my judgment, that

would prevent the road being built or capital being inter-

ested, and that is the mayor's amendment in regard to

building from Wilson avenue to the city limits within the

ten-year period, subject to a forfeiture of not only all of

the company's branches but the road already built from

the business district to Wilson avenue, which will undoubt-

edly involve the expenditure of at least $6,000,000 or f 7,-

000,000. This is discounting the future more than any

conservative business man dare do. We might have mis-

fortune come upon us later on, and to say that in such an

event our entire property must also be swept away is un-

questionably unfair. We have none but sound, conserva-

tive business men in our enterprise, and we are willing to

FIG. 6. CENTRAL STATION AT FUERSTENFELD-BRUCK.

show our good faith by agreeing to accept the mayor's

penalty of $25,000 a mile forfeit for each mile not com-

pleted within the time limit north of Wilson avenue.

"The second objection I see is the short time allowed

us to file our official plats of all our routes, which, I under-

stand, is only twelve months. This is all right for the

main line north of the city limits, but for our branches we
should have at least twelve months more.

"The third objection I see is one that in my opinion is

vital; that is: Where are we going to land passengers in

the down-town district? By confining us between Market

street on the west and Clark street on the east and Monroe
on the south they virtually force us to make our terminals

between Market street and a point midway between Wells

and La Salle street. By examining the ground anyone can

see at a glance that we cannot come down between Clark

and La Salle. We think we should have the limits be-

tween Market street on the west and Wabash avenue on

the east and at least Monroe street on the south to see if

we cannot find a route that will enable us to land our

people more in the vicinity of the retail district and large

office buildings where the people are. This is the weak
point of all of the existing elevated roads. The people

have to walk too far. The proposed patrons of the road

are as much interested in this as we are, and they should

make themselves heard and felt.

"With these objections removed I am satisfied my
associates who have pledged me the money to build this

road, providing we can secure a satisfactory ordinance,

will accept the conditions imposed by the mayor in regard

to the percentage on our gross receipts. While it is unduly

heavy and is virtually taxing our property three times, as

we are obliged to pay taxes on our tangible property, a

license fee of $50 a car and the tax of i, 2 and 3 per cent.
'

on our gross receipts, we will show the people by accepting

this that we mean business." |
Last Monday night for the third time the company's

ordinance passed the council. The mayor, it is stated, {

has signified his intention of signing the measure as last

amended, and Alderman Tripp, on behalf of the pro-

motors of the road, said that in all probability the twice-

amended ordinance would be immediately accepted and

preliminary work on the road begun at once. The prin-

pal feature objectionable to the company, which has

been eliminated from the franchise, is that portion which

pertains to the completion of the road to the city limits,

within ten years, under penalty of forfeiture of all privi-

leges granted to the company. The territory in which

the southern terminus of the road must be made, which

was confined between Clark, Market and Monroe streets,

was extended by making Wabash avenue in place of Clark

street, the eastern boundary line. Other minor changes

were also made.

Now that the final ordinance has been passed, the names

of the prominent capitalists back of the enterprise have been

mentioned, and the list is said to include a number of gen-

tlemen connected with the electrical industry, such as W.
G. Beale, J.W. Doane, John I. Beggs, F. S. Gorton, Samuel

Insull, Norman Williams, D. H. Louderback, C. R.

Cummings. John M. Clark, R. C. Clowry, B. E. Sunny

and G. H. Wheeler. Other strong names in the list are

those of Marshall Field, John J. Mitchell, Orson Smith,

J. L. Cochran, Alex. Clark, C. L. Hutchinson, C. Coun-

selman, George M. Lyon and E. M. Phelps.

An idea of the construction of the Flrown transformer

will be had by reference to Fig. 4. The coils are con-

tained in an iron box. and are surrounded by oil. The
secondary wires pass a'ong the streets in front of the

houses, to which they are attached by various kinds of

supports. A specimen of arc lamp construction is shown

in Fig. 5. The arc lamps are each fed by a special trans-

Tha Central Station at Fuerstenfeld-

Bruck.

The council of Fuerstenfeld-Bruck, having at its dis-

posal at Schoengeising a hydraulic installation, determined

to use it in the production of electricity for lighting the

city, and gave O. von Miller charge of the work. Mr.

von Miller has described the plant in a recent issue of

Electricite, from which the facts and illustrations herewith

given are reproduced.

Fig. I shows the arrangement adopted by the author for

the transmission and distribution of the current. It was

decided to adopt the alternating system, as it permitted

the conduction of energy to a great distance with the least

loss. The fact that this system did not permit the accu-

mulation of tne energy was here of little importance , as

the water power was more than sufiicient to insure at all

times a regular service. The alternators W^ and W'l, Fig.

I, produced a potential of 2,5oo volts; they were coupled

in parallel and connected with the city of Bruck, about five

miles distant. Here the transformers reduced the pressure

down to 100 volts, and at this voltage the current was dis-

tributed about the city. From the center of the network

two-pressure wires went back to the station, and one of

these was used for the telephone circuit.

The turbines. Fig. 2, were operated by power from a

branch of the river Amper. Their speed varied little with

the delivery; the regulation was affected either by hand or

automatically by means of a valve. The alternators, as

well as the transformers, were furnished by Brown, Boveri

& Co. The line was formed of wires six millimeters in

FIG. 3. CENTRAL STATION AT FUERSTENFELD-BRUCK.

former, as it was found not practicable to connect two in

series.

The Brown alternating current motor employed in th«

station is shown diagramatically in Fig. 6. It is a four-

pole machine, and is so constructed that the starting is

accomplished gradually and without any jar. The exciting

current is taken from the main current, from which it, of

' ' FIG. I. CENTRAL STATION

diameter, supported on ordinary insulators. The telephone

line was parallel with the high tension wires and fastened

to the same poles, and, although it had no metallic return,

the telephone service was excellent.

i& Within the city limits the wires were supported on very

high poles that carried the wires over the tops of the

i, houses. There were ten transformers in all at different

' points in the city; some of them being protected in

jj
cabinets, as shown in Fig. 3. Before entering the trans-

it
formers the primaries passed through lead fuses and a

S lightning arrester.

AT FUERSTENFELD-BRUCK.

course, is commuted into a direct current. This motor, it

is asserted, can be overloaded 200 per cent, without the

slightest danger. The cost of maintenance is said to be

reduced to the renewal of the weekly supply of oil, and a

10 horse power motor requires no larger space than one

cubic meter.

The plant at present is run by two turbines of 68 horse

power each, but later a third will be installed. With a

loss of 17K per cent, on the line, 1,300 lamps are con-

nected.

The cost of this installation, not including the fixtures
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which are paid for by the consumer, was 74,000 francs

(|i4,8oo). Mr. von Miller has proposed to charge ^s

a year per 16 candle power lamp, and to furnish, at all

hours of the day, current for light, heat or motive power.

The method employed with customers is to allow each

a maximum amperage, and to install in his place a cut-

out that will not allow an excess of current to pass.

The motors will be charged at '$<)> per horse power per

year, that is about 25 cents a day, which is very reason-

able. In the town of Bruck seventy houses will ulti-

mately be lighted by 1,500 lamps and seven arcs, and a

dozen or more motors will be furnished current. For a
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in wh'ch the upper part is semi conducting ebonite and the

other pirt is insu'ating ebonite. In order that terminate

may be attached to the cylinder a coil of wires, Fig. 2,

may be inserted in the paite of ebonite before the vulcan-

izatioa process, which by hardening the pasty mass will

fix them in position.

Death of William Richardson.
William R'chardson, known to street railway men

throughout the country as the president of the Atlantic

Avenue Railroad company, of Brooklyn, for many years,

died at his horn; on December 31st. Mr. Richardson,

'^>- /*? p'V^^'flj'^t '--*"
f'^'^f*/'ii>'**g*sHS;^ rQS
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modest village of 3 000 inhabitants this is a very satis-

factory result.

Cape Town Electric Light Station.

The firm of Siemens & Kalske, of Berlin, has secured

the contract for the entire work on the electric lighting

plant to be erected at Cape Town, South Africa, with the

ex:eption of the buildings and the pressure leads of about

6,500 feet in length. The installation will CDmprlse a

sub-station of accumulators, situated outside the city, from

which the distribution of current will be effected over the

entire city on the five wire system.

The arrangement of the primary station is such that each

of the two dynamos can be directly connected both with a

turbine and with a steam engine, so that either the turbines

or the steam engines can supply the motive power. The

turbines to be supplied are of the vertical type with partial

admission, and each of 200 horse power, at 250 revolutions

per minute. The water, introduced by a pipe 6,500 feet

in length, has an availab'e fall of 670 feet. The two

steam engines will be of the compound-condensing type,

with vertical cylinders, working at a pressure of 100

pounds, at 250 revolutions p^r minute, giving 200 horse

power. The steam will be supplied by two circulating

tubular boilers, each having 150 square meters heating

surface. The preliminary work is being rapidly advanced,

and it is expected that the installation will be completed

before the expiration of this year.

AT FUERSTENFELD-BRUCK.

who was a native of England, was 71 years of age. He
had been engaged in the street ra ilway business since

1865 in New York and Brooklyn, organizing the Atlantic

Avenue company in 1872. He gradually extended its

lines and built up the property until it was sold for a large

sum to the Brooklyn Traction company last year. Mr.

Richardson probably had more exciting expsriences as a

street railway president than any other man in the coun-

try. He was a devout Baptist and an active member of

the Hanson Piace church of that denomination, so that he

came to be called the "Diacju," although he once said

that he never held this ofHce. About ten years ago he

succeeded in getting his line laid in Seventh avenue. The
franchise for the street was secured several years before,

but the property owners obtained an injunction preventing

the laying of tracks, as it was a fine residence street. Mr.

R'chardson made all his preparations secretly for the work.

High Resistance.

In various experiments very high resistances are neces-

sary, but it is not the easiest thing in the world to find just

whatis desirable- If wire is used some thousands of feet

may be necessary. Plales of glass and ebonite in the form

of pencils have been used, but these are not only fragile

but they are subject to changes. E. Jona, of Milan, has

recently sent to La Nature, sketches and a description of a

high resistance, which he has used with success in his ex-

periments. The sketches are produced herewith. A cylin-

der of ebonite E, Fig. 1, is covered with a paste composed

of ordinary unvulcanized ebonite thoroughly mixed with

lamp black. The whole is then subjected to vulcanization,

FIG. I. HIGH RESISTANCE.

which causes the two kinds of ebonite to adhere the one to

the other. The surface of the cylinder is turned off on a

lathe, and the central portion abed is made thin. At

the ends are cut threads in which binding posts of bronze

may be inserted. Thus a hollow semi-conducting cylinder

of ebonite, with very thin wal.s, is produced, and it gives

a resistance of a megohm for a length of 10 centimeters,

when the diameter is 15 millimeters. Still greater resist-

ance can be secured by cutting the central portion in the

manner shown in Fig, 2, This produces a series of teeth.

FIG. 2. HIGH RESISTANCE.

and on a Saturday afternoon he obtained an order dissolv-

ing the injunction. To prevent the obtaining of another

he waited until midnight, and then a large force of men
went to work, tore up the asphalt pavement and laid rails

as rapidly as possible. When the residents rose they

found that the tracks were down for several blocks, and

they had to submit. Mr. Richardson was afterward

brought to trial in the Hanson Place Baptist church for

"disorderly walk and immoral conduct." He was found

guilty and suspended. But he secured a reversal of sen-

tence on some technicality, and at another meeting was
permitted to apologize and show proof of repentance, and

was taken back into the church, remaining a member un-

til his death. He had some interestinjj experiences in

street railroad strikes. In i3S6 he undertook to quell a

strike on the Dry Dock road in New York, in which he

owned a large interest, and all his men in Brooklyn also

struck. But he successfully managed both strikes, and

did not grant the demands of the men. He had Superin-

tendent Murray and 600 policemen take a car through

Grand street. New York, and Police Commissioner

Carroll ride on the front of a car to awe the strikers in

Brooklyn. In the last strike on his lines in Brooklyn, in

1889, he rode on the front of the first car that was run, a

conspicuous figure, with his snow-white hair and full white

beard. In that he also beat the men. Within the last

year or so the road with which Mr. Richardson was so

long identified has been operated by electric power. A
son of the deceased, William J. Richardson, is also a

prominent street railway man, being secretary and treas-

urer of the American Street Railway association.
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Aid for the Unemployed.
A committee consisting of E. M. Barton, W. H. Mc-

Kinlock and F. W. Cushiog, appointed by the Central

Relief association to interest the electrical men of Chicago
in the work of providing assistance for the very large

number of destitute persons in the city th's winter, called

a meeting of representatives of the electrical interests of

the city at the Union League Club on Friday of last

week. H. B. Craigin of the Central Relief association

—

an organiz t'on of business men formed to mtet the situ-

ation—explained the urgent need of aoney to relieve the

widespread distress existing by reason of the depressed

state of business, and a number of sub-committees were
appointed to aid in the work of raising funds. Active

operations for the relief of the army of unemployed in

Chicago have already been begun, and it is considered

that the plan adopted must be carried out for some time

to come—perhaps two or three months—if grave conse-

quences are not to result. It is hoped that the electrical

trade will not be more backward than other branches of

business in bearing its share of the burden, and, whether

personally solicited by members of the committees or not,

the electrical concerns of the city will do well to send con-

tributions by check to Lyman J. Gage, the treasurer of the

Central Relief association, in ca-e of the First National

Bank.

Ganeral Electric Changes.
The general offic;? oE the General Electric company are

about to be remjvad fron New York to Schenectady, N.
Y. , and the little city on the M >hawk will hereafter con-

tain the headqmrters of the company as well as the main

factory. S^m: offiicswiU be retained in the Edison

building at 44 Broad street. New York, however, for the

eastern sales d;parttn;nt. The only other district office

will be at Chicago, to which Capt. Eugene Griffin will

Negotiations for an electric railway, taking in Pomona.
Claremont, Ontario and Chino, all of California, are pro-

ceeding satisfactorily. Prof. Baldwin, of Pomona College,

is interested in the scheme, and it is said the storage bat-

tery system is under consideration.

FIG. 5. CENTRAL STATION AT FUERSTENFELD-ERUCK.

devote considerable attention. It is said that all the heavy

machinery will be manufactured at Schenectady, and that

the Lynn factory, with a greatly reduced force, will be con-

ducted as a sort of annex for the production of arc lamps

and "such small standard articles as are required in large

numbers." The incandescent lamp works will remain at

Harrison, N. J. It is asserted that Prof. Thomson and

Superintendent Rice have been requested to remove from

Lynn to Schenectady, and other rumored changes are im-

pending.
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—

Extract froiii a letter of F.

A. La Roche, president of the La Roche Electric Works

^

Philadelphia, to W. J. Johnston, publisher of the Elec-

trical World,

Attention is called to the movement on foot to interest

the electrical business men of Chicago in the effort to ex-

tend adequate aid to the unemployed of this great city

through the medium of the Central Relief Association.

The amount of destitution existing at present in Chicago

has not been e(|jalcd for twenty years, and extraordinary

measures are needed to meet the situation. The electrical

industries probably suffered as little as any in the business

depression that characterized the latter half of i8(j3. and

it is their duty to respond promptly and generously to the

appeal for help.

The discussion in the British Institution of Electrical

Engineers on Prof. George Forbes' paper on "The Elec-

trical Transmission of Power from Niagara Falls," a por-

tion of which is reproduced in this issue, is of great

interest. Not all the members agreed in the conclusions

reached by Prof. Forbes, and the criticisms were pointed

and freely expressed. Some of the leading electrical

engineers of England toolt part in the discussion, and the

repTrt indicates that the session possessed a lively interest.

The incandescent lamp situation continues to present

many features of interest. All the companies seem to be

busily engaged in cutting rates or meeting cuts, and

meanwhile the Edison people are tenaciously pursuing

their policy of shutting off ccmpetition. The latest suit is

of particular interest from the fact that the defendant

company manufactured a lamp which was lately brought

out as non-infringing on account of the introduction of

gas in the bulb. The judge, however, decided that this

was not a good defense, thus holding that a gas incandes-

cent lamp infringed the Edison patent. IE this decision is

upheld by the appellate court as good law, it will have an

impcrtant bearing on lamp manufacture. So far the only

successful defense to the Edison claim has been the con-

tention that Henry Goebel produced incandescent lamps

aniedating Edison's invention, and the case in which this

was held is still pending in the courts on appeal. Indica-

tions point to a good demand for incandescent lamps in

the immediate future, and the ''outside'' companies will

ut double diy make every effort to secure their share of

this business.

If Mayor Hopkins signs the Northwestern Elevated

railroad company's ordinance as 1 ist passed by the Chicago

council, an era of interesting electrical ccnstruction will

undoubtedly be entered upon. It seems to be the accepted

opinion that this proposed elevated road will be operated

by electricity, and the adoption of this motive power by

the North Side company may iuflaence the decision of the

directors of the Chicago South Side Rapid Transit com-

pany to a considerable extent regarding a change of motive

power on their road. By referring to the article on another

page it may be understood to what extent the subject of

elevated electric roads is being agitated in this city. The
prospect of such an extensive demand for electrical railway

machinery and supplies should be very encouraging to

electrical men and may prove an important factor in return-

ing business confidence. In the project immediately under
consideration many engineering difficulties must be en-

countered by the constructing engineers, such as crossing

the Chicago river, and the possibilities of a tunnel under
the river are already being discussed. Electrical engineers

will watch the development of the plan with great interest.

It can hardly be doubted that the Northwestern road will

be a pioneer in a field destined to be well filled.

Apropos of the discussion in relation to "branch meet-

ings" of the American Institute of Electrical Engineers it

is interesting to note that in England a new electrical en-

gineering society has been formed under the title of the

Northern Society of Electrical Engineers with headquar-

ters in Manchester. The members of the profession in the

midland and northern counties felt that little opportunity

was afforded them of meeting outside of London for scien-

tific discussion and social in'ercourse, and a movement
was set on foot which resulted in the establishment of the

new organization. It is explained that the society is not

founded with any view of rivalry or opposition to the ex-

isting British Institution of Electrical Engineers, but it is

a significant fact that the Manchester electricians did not

propose to attach themselves to the old society as a
"branch," with an ' honorary secretary" and instructions

to give out none of the proceedings without the revision

and permission of the main oflice. They do these things

differently in England, and, although Manchester is but
200 miles from London, the electrical men of that city pre-

ferred to run their own affairs. New York and Chicago
are 950 miles apart, and it would seem that the reasons

actuating the electrical engineers of Northern England

would have much more forceful application in the similar

condition of affairs cxistit.g on this side of the water. No
American city occupies a position of importance in this

country tquivalent to that of London in (ireat Britain,

and the area of the country is aho so great that it is pos-

sible within the next few years thit the convenience of the

profession will be best served by the existence of more

than one society of electrical engineers.

A NEW field for the use of the storage battery is sug-

gested by ihe proposal that the hand-cars now in use on

steam railways be propelled by electric motors operated

from storage cells. The idea is worthy of investigation,

especially in view of the fact that nearly every railroad

company now-a-days has one or more electric lighting

plant?, from which current for charging could be obtained.

These storage battery cars would provide a convenient

means of going rapidly from the division super-

intendent's headquarters to points on the line within

a prescribed distance from the charging station.

There is a great demand for a small car suited to rapid

movement, and this demand has reached such a point on

some of the eastern roads that the division superintendents

are each provided with a small locomotive specially designed

for this service. These locomotives are used, not only by

the division superintendents, but by other officers as well,

and are found so useful that they have few spare moments.

The machines in question are much more elaborate and

expensive than is necessary for such service, and a much

cheaper one could be used quite as well. Storage battery

cars would seive this purpose excellently, provided, of

course, that charging stations were accessible.

Governor Flower is a warm friend of the project for

utilizing electrical power for the propulsion cf boats on

the Erie canal, and in his annual message he alludes to the

fubject at some length, urging the New York Legislature

to give the matter earnest attention. The plan of using a

trolley to convey the current from overhead wires to the

motors on the boat presents many difficulties aside from

the question of economy, but he thinks that they can all

be overcome. Much stress is laid on the fact that cheap

electrically transmitted power may be had from Niagara

Falls. This implies, however, the commercial success of

that project, a transmission of over 300 miles and the use

of alternating current motors. On the other hand, it is a

grave question whether the direct current system, with

coal-burning power houses, say fifteen miles opart, could

economically be employed. The problem is hedged with

difficulties on every side, but it is one of such importance

as to justify earnest study.

The technical difficulties naturally present them-

selves to the state engineer, who has prepared a

report more conservative on this point than

that of the governor. In discussing the transmission of

power by alternating current at long distance from Ni-

agara falls, this official says: "The method of generat-

ing electricity in large quantities at points where large

water powers exist and thence transmitting it by wire over

long distances is the one which, to my mind, contains the

greatest promise of success. In order, however, to econo-

mically transmit the large quantities required, the current

in the feed wire must pass at a very high voltage, and in

order to secure safety that in the trolley wire must pass at

a low voltage. While it is perfectly feasible to trans-

form an alternating current from a high to a low and from

a low to a high voltage, unfortunately no means have yet

been found for thus dealing with a continuous current,

and it is the continuous current alone that has as yet been

successfully applied to the operation of motors." The

state engineer confuses the question somewhat, for of

course motor-generators could be used to transform continu-

ous currents if there was any object to be gained thereby.

However, it is true that the alternating current plan is the

more feasible, and, as Mr. Schenck intimates, it would be

difficult to put one's hand on an alternating current motor

that would fulfill the requirements. The state engineer

does not despair, notwithstanding, and concludes by ex-

pressing the hope that the Legislature will adopt the

necessary measures to secure the continuance of the in-

vestigations and experiments necessary to reach a conclu-

sion.

One of the novel plans proposed is the establishment of

a double-tracked electric railway line on the towpath, with

motor cars to tow the boats. But this idea is open to so

many objections, including that of cost, that it seems

hardly possible that it will be seriou-ily considered.
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Electrical Canal Project Favored.
In his annual message to the Legislature of the state of

New York, Governor Flower comments very favorably on

the proposal to operate the boats on the Erie canal by

electrical power. He says:

It has seemed to me, however, that the most practical

plan for immediately increasing the tonnage of the Erie

Canal is that which would supply a speedier and more
economical motive power. Mules and horses now propel

canal-boats at a rate of about two miles an hour^ while

steam sends them along at the rate of about three miles.

The banks of the canal will stand a speed of about four

miles an hour. It seemed to me after personal observa-

tion of present methods, that electricity might be applied

as a motive power with a considerable saving in cost and
a considerab'e increase in speed. Experiments in this

-direction were author'zed by the last Legislature upon my
Tecommendation, and seemed to have demonstrated clearly

the feasibility of using electricity as a motive power on ihe

canals. The only question still to be determined is that

of cost, and the estimates are quite favorable to a consider-

able reduction from the cost of propu'sion by steam. Just

how much of a reduction could be obtained it is of course

iraposible to say definitely, but very conservative estimates

make the saving in cost of transportation at least 25 per

cent., and the increase in speed at least 30 per cent.

The advantage of electricity over mule or horse power
would be much greater. If these results could be attained

the benefitto the canal would be immediately greater than

the benefit which would result from all the proposed en-

largements, and need not cost the state a penny. Boat-

men could make many more trips in a season, fewer em-
ployes would be needed on each boat, no money would
be requ red for horses and mules, the large space occupied

hy steam boiler and engine would be saved for freight,

and danger from fi-'C or explosion would be avoided. At
the same time, the increased tonnage and business of the

canals would provide more employment and more remune-

rative occupation for boatmen, other advantages readily

suggest themselves. It should be clearly understood,

moreover, that the adoption of electricity as a motive

power does not mean the abandonment of horse, mule or

steam power, if boat-owoers prefer to have their boats

propelled by these powers. The idea is that, whether the

state furnishfs the electric power from its own plant, or

whether individuals or corporations furn'sh it under con-

tract, there will be no compulsion to use it, but the en-

deavor will be to supply it at such a low cost to boatmen
that they will find it advantageous to apply it to their boats

in the interest of economy.
This plan need not interfere, either, with any proper en-

largement or deepening of the canal. Indeed, if the p'an

is found to operate satisfactorily, the next logical and
necessary s*ep would probably be to so improve the canal

as to enable the use of larger boats. But for the present I

am quite convinced that the proper course is to give elec-

tric propu'sion a fair trial, and. if it accomplishes what is

claimed for it, a new era of activity and prosperity should

begin for our canals. Grain has been carried during the

last season from Chicago to Buffalo for as low as one cent

a bushel; boatmen can ca^-ry it profitably at two cents a

bushel. If, by cheaper and quicker propulsion, the cost

from Buffalo to New York by way of the Erie Canal can

be reduced to three cents a bushel, as is reasonable to sup-

pose, there is no other carrying route that can successfully

compete with it. and a continuance of New York's supre-

macy is assured. Moreover, the harnessing of the tre-

mendous water torrent of Niagara to the wheels of ic-

dustry will furnish the cities of Buffalo and Rochester,

and all Western New York with the cheapest power for

manufacturing in the United States.

We may look forward to the time when the great flour

mills of the world will be located there, for the cheapness

of power would more than compensate for the cost of

transportation of grain from the fields of the Northwest.

So with other manufactories. Then, more than ever, will

be needed cheap transportation through ihe state. Tc-day

the Erie Canal does not carry one-half its capacity. Re-

duce the cose of transportaiion, and increase the speed and

the tonnage will increase, and when the tonnage increases

then will be the proper time to seriously consider expen-

sive schemes of enlargement.

The essential point in arranging for the application of

electric propulsion on the canals is that the power should

be furnished at the lowest possible cost, and any constiuc-

tion of the state works for this purpose, or any contract

with individuals or corporations for supplying power to

the boatmen, should be hedged about with abundant safe-

guards for the protection of the public interests.

State Engineer Schenck, in his report, naturally devotes

more attention to the technical problems clustering about

the proposed improveirent. He says in substance:

While there are some minor difficulties to be overcome

in the application of the trolley system to canal navigation,

such as the holding of the boat while not in motion or

moving at a low rate of speed and exposed to the action of

high wicds, in proper position to secure easy contact of

the trolley with the wire carrying the current, the devising

of means by which boats traveling in the same direction at

different rates can pass each other, or by which boats can

be brought up to or taken away from a deck, etc., I think

none of these difficulties are so serious but that they will be

surmounted by the inventive genius of our people. The
main question is a purely economic one, and the success or

failure of investigations now in progress will be decided by

the answer to the question: Can the electric power be

furnished to each propeller at less cost than that of steam?

Two trolley methods have been suggested by which to

reach the desired end—one by establishing power houses

along the line of the canal at such distances apart as may
be found economical or desirable, and in these power

ihouses, by the use of fuel to generate steam, transform

this steam power into electric power, transmit this electric

power by wire between these power houses, and by means
of a trolley wire communicate it to motors in canal boats
acting to turn a screw wheel. The other is the generating

of electricity In large quantities by m ans of water power
at some point or points where nature has provided the
means, and then transmitting the current over long dis-

tances by wire.

From the figures furnished by the Albany electric

railway, I conclude that if, as was shown me, we suc-

ceeded in developing an engine cylinder one horse power
per hour with two pounds of coal, we would have a con-
sumption of coal to obtain one horse power per hour ap-

plied at a distance of eight miles from power house of
from four and a half to four and three-quarters pounds.
This is in excess of the amount of coal consumed by canal
steamers, to say nothing of difference in first cost of plant

required.

The method of generating electricity in large quantities

at points where large water powers exist and ihence trans-

mitting it by wire over long distances is the one which, to

my mind, contains the greatest promise of success. In
order, however, to economically transmit the large quan-
tities rt quired, the current in the feed wire must pass at a
very high voltage, and in order lo secure safety that in the
trolley wire must pass at a low voltage. While it is per-

fectly feasible to transform an alternating current from a
high to a low and from alow to a high voltage, un-
fortunately no means have yet been found for thus dealing
with a continuous current, and it is the continuous current

alone that has as yet been successfully applied to the
operation of motors.

Upon the solution of one or the other of these difficul-

ties, and upon the devising of means to more economically

and perfectly insulate the feed wires, depends, in my
opinion, the success or failure of the efforts now being
made in this direction.

I am advised that there has been developed by a corpor-

ation operating at Niagara Falls a water power yielding

on the American side 200,000 horse power per hour, and
on the Canadian side 120,000 horse power per hour, which,

they state, could be disposed of at a profit to the corpo-

ration at the price of $4 horse power per annum, measured
on wires at Niagara Falls, if sold in its entirety. In con-

sidering this question it must be remembered that the

steamboat has and must continue to hold an advantage
over a trolley-propelled e'ectrical boat, in that she is inde-

pendent of outside aid in navigating the Hudson river.

I commend th's subject to your careful consideration,

and hope that you will adopt the necessary legislation to

secure the continuance of the investigations and experi-

ments necessary to reach a conclusion.

City Electrician Barnes, of Rochester, represented the

state superintendent of public works at the recent test of

a trolley boat on the Eriecana'. His report to the Legis-

lature has just been made public. He says in part:

An average of 24 87 electrical horse power was required

to propel the boat at the rate of 2.65 miles per hour

against both the current in the canal and a strong head

wind, while 26.21 electrical horse power was required to

attain a speed of 424 miles per hour in the opposite

direction. It should, however, be remarked that the

machinery was not in proper condition nor well adapted

to the purpose, inasmuch as it rtquired 5.35 electrical horse

power to revolve the wheel at the same rate of speed out

of the water as it d d while making the te&t in the canal.

The loss of tfificiency in the motors may fairly be as-

cribed to the fact that they were operated with acquired

power of only about 300 volts on the average durirg the

test, whereas thay were designated to be operated with a

current of 500 volts. Taking all these circumstances into

account, it may be estimated that with a stronger current

and better machinery the same speed would have been

reached with an expenditure of not more than twenty-

one electrical horse-power.

In regard to the cost of electrical propulsion but little

definite knowledge can be deduced from these experiments.

The essential element in the case is the cost of establish-

ing and maintaining the necessary power along the line of

the canal, and this will necessarily vary at different places,

and with different methods of production. Where water

power is available and can be cheaply developed, the cost

of power will obviously be much less than where it must
be produced by steam engines.

In order, however, to reach some definite figure I have
made an approximate and very conservative tstimate of

the cost of equiping and operating a steam and electrical

plant capable of supplying with necessary power at least

200 canal boats, distributed over a length of fifty miles

of canal. Assuming that this plant is in operi.ticn not

more than 210 days per year, which is the ordinary limit

or the season of navigation, my compilations show that

the cost will be somewhat le'ss than ten cents per mile per

boat and if the power generating nachinery can be used

profitably during the remainder of the year in supplying

power to manufacturing establishments in the vicinity of

the station the cost of the canal propulsion will be cor-

respondingly reduced.

This computation refers to a speed of three and one-

half miles an hour for the boats, with two boats coupled

together. If four or six boats are coupled together, an

appreciable reduction in power per boat is effected, as has

been demonstrated by trials with steam canal boats. It

must also be remembered that while the foregoing esti-

mate is based on the delivery of current of limited voltage

produced by steam power, the promoters of the system of

electrical propulsion, on the other hand, expect to obtain

the necessary power at very low rates from turbines at

Niagara Falls and to use a current of much higher voltage

with a variety of new methods of transmission and trans-

formation whereby a great reduction in the cost of delivery

to motors in canal boats is anticipated. By well-known

electrical authorities I am assured that by the contemplated

methods of obtaining and delivering the power the cost of
propelling boats by electricity will not exceed five cents
per boat per mile.

It will, therefore, be seen that the claims to considera-
tion of electricity as a motive power on the canal are ex-
tremely well founded, and that its development is worthy
of the utmost encouragement. Electricity may be already
considered a fair competitor of steam, with the great ad-
vantage that the relatively large space occupied by steam
boiler and engine in the boat is saved for freight, that the
danger from fire or explosion is avoided and the manage-
ment of the boats and their propelling is greatly simplified.

The Electrical Transmission of Power
from Niagara Falls/

By George Forbes.

Discussion.

Part I.

J. A. Fleming, in opening the discussion, said it was
not always that engineers were to be found who were able
or willing to take them into their confidence during the
constructive stage of their work, and to tell them not
merely what they had done, but what they were proposing
to do. He would confine his remarks to two points, and
the first was the difficulties which might be expected to
appear in all cases where electrical transmission of power
was conducted over long lines having capacity and self-

induction. These difficulties were not merely hypothet-
ical things which were discussed by professors, and might,
therefore, be safely neglected when coming to practice,
but were exceedingly real, and capable of giving rise to
very disagreeable and dangerous effects. One of the great
risks which had to be avoided in the construction of these
lines was the presence of pressure effects, which occurred
when the lines were suddenlv connected to, or discon-
nected from, the machines. Prof. Forbes was quite right
in saying that under those circumstances surgings were set

up in the cables and in the machines, and that the pressure
might become almost anything they pleased; it might
become scares, if not many more times greater than the
working pressure; in fact, it was impossible to say under
some circumstances what the pressure actually did become,
and under those circumstances it was of no use to say any-
thing of failure of insulation, for no insulation wou'd be
sufficient to withstand the pressures that were brought
against them. The methods by which they could be
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FIG. T. THE ELECTRICAL TRANSMISSION OF POWER
FROM NIAGARA FALLS.

controlled had only to be known to be adopted. As Prof.

Forbes had mentioned that those difficulties had been

got over at Deptford, there could bene objection to his

telling them the method adopted by his colleague, Mr.
d'Alton, in consultation with himself and others. The
way in which it was done now was this: The cable was
never suddenly connec'ed, but a transformer was placed in

the main, as shown in Fig. i, and that transformer had
on its secondary circuit an arrangement by which it could

be gradually short-circuited. A water resistance was
general'y employed, but it might be carbon resistance.

The first process of connecting the trunk main was to keep
the switch B open and close A and C, the transformer

being open-circuited on the secondary side. Under these

circumstances the transformer offered a considerable im-

pedance to the fl:)W of current, and that nullified the

capacity effect of the main. The next step was to grad-

ually short-circuit the secondary circuit of the transformer,

reducing the impedance of the transformer. When com-
pletely short -circuited the switch B was closed, and then

the switches A and C were opened, and the transformer

was disconnected from the main. In switching off exactly

the reverse took place. When dealing with long concen-

tric cab'es the capacity might reach a very high value

—

one-third of a microfarad a mile. It was almost impos-

sible to get a cable, if it was concentric, that had not a

capacity effect. If they were to adopt a pressure of 20.-

000 volts, and a frequency of loo, which was probably

what they would have done had they started this enter-

prise in England, and a capacity of one-third of a micro-

farad with i8 miles of cable, the capacity current in that

cable would be 72 amperes when nothing was con-

nected at the other end. That could be easily calculated

from the formu'ffi he gave some time ago. The ca-

pacity of that capacity current to do work, or rather

mischief, was proportional to the square of the current and
to the frequency. Hence the advantage of low frequencies,

for the capacity was s mething enormous when they came
to long lines. Concentric cables were, therefore, inadmissa-

ble for long lines. Rethought there was great safety in

using an artificial load in putting machines into and out of

parallel. In all Continental stations they did so. When
he (Dr. Fleming) was at Rome last Easter he spent a long

day with Prof. Mengarini at Tivoli, and the latter allowed

him to experiment with the machines there as much as be

I. Read before the Institution of Electrical Engineers, London,
November g. 1893,
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pleased. They had an artificial load which took up 300

horse power, and this artific'al load was made to resemble

as closely as possible the real external line. The process

of putting the machines in was this: First of all they put

them on to the artificial line, and adjusted the incoming

machines so as to give exactly the requiied current and

volts. They then put on two machines and divided the

current without any difiiculty; then a third was put into

parallel, and then a fourth, and a fifth. They were taken

out one by one by reversing the proctss. That
artificial line was used in all the Ginz stations, and he

thought Prof. Forbes was very wise in making provision

for it in dealing with his machines. It was curious that

we had not adopted it much in England. He did not

know any place where it was used; yet at the same time

he hardly knew any large alternating stations on the Con-

tinent where it was not done. In the next place he would

say one word on the question of pressure. lie was very

glad to hear Prof. Forbes say he never intended the

primary circuit to be opened. But the question naturally

occurred would not the primary circuit sometimes open

itself ? In other words, what was going to be done in

the way of main fuses? That was really a serious ques-

tion in dealing with these piessures. What kind of main

fuses did Prof. Forbes intend to adopt ? In his paper he

mentioned a transformer the secondary of which had a

working arrangement which would gradually introduce im-

pedance if the current rose above a certain value. He trusted

that that arrangement would be found to work well ; but at

the present moment one great want in connection with large

distributions of alternating currents was an arrangement of

main fuses which would not interrupt the circuit, but if

the main current went above a certain value would put

impedance into the circuit gradually but quickly, and then

take it out again as required, but never allowing the main
circuit to be broken. The great difficulty at present was

that it (//(/become broken, and a great rise of pressure took

place, with disastrous results to the insulation. The ques-

tion of pressure was one to which Prof. Forbes and his

colleagues had doubtless given very serious consideration

before deciding to adopt 20,coo volts. The difficulty

which might be encountered with this high pressure was
not the difficulty of working with the stock pressure of

20,000 volts, but the tremendous arcs which might be pro-

duced if they were started between the conductors. Prof.

Forbes did not tell them, he believed, how far apart those

cables were going to be in the conduits. He described a

conduit in which copper strip was to be used as the con-

ductor, but did not mention what distance they were to be

apart. That was a very important matter. It might be

impossible under some circumstances to prevent such rises

of pressure that an arc would start, and what would be

the state of affairs with naked conductors in those conduits

if they were only, say, a foot apari ? The question

was sometimes asked, what is the best frequency to

work at? It was very much like asking what is the best

speed to walk at? It depended upon where you were

going and what you wanted to do. Continential engineers

had not been at work at the matter at haphazard when
they adopted a frequencv of between 40 and 50. Our
adoption of 80 to 100 was necessitated by the circum-

stances under which we had to start alternate current

working; and the same in America. But there was no
doubt, he thought, about the wisdom of selecting this low
frequency at Niagara, where the utilization of power by
motors was an important matter, and there was enormous
advantages to be gained by the reduction of these capacity

effects and other effects of the same kind by the employ-
ment of a reduced frequency.
W. M. MoRDEY said they were called upon to discuss

a paper on a subject of world wide importance, and he be-

lieved a sense of responsibility would be felt by all

speakers. What made the paper so interesting was that

Prof. Forbes not merely described the scheme and the

works, but went pretty fully into reasons and principles.

It was a very important matter that after so much work
had been done on alternate current distribution of all sorts

that Prof. Forbes should come there and throw the gaunt-

let down to the whole industry on two or three points of

primary importance in connection with distribution.

Those of them, for instance, who had been working at

comparatively high periods had to justify their continued
existence and to prove that Prof. Forbes was wrong. Prof.

Forbes stated in the paper that *'it is a matter of common
knowledge that parallel working is assisted by lowering

the frequency." With all respect, he (Mr. Mordey) would
deny that. He thought there was no evidence whatever
to show, with any good plant now running,
that lowering the frequency had any connection with

parallel working. It there was no difficulty whatever in

working at 100 periods there could be no improve-
ment in working at a lower rate. It might be that, with
certain types of machines, there were advantages in work-
ing at lower rates, but he believed that a machine that was
incapable of working at 100 periods would work worse at

16 or 40 periods than a machine that would work at 100
periods successfully. The only definite argument Prof,

Forbes put forward was a letter from Messrs. Ganz, who
had written him "that their reason in adopting the fre-

quency of 42 periods per second was that it is the lowest

frequency that is available with arc lights so as not to pro-

duce any serious fickering and their desire was to lower
the frequency as far as practicable in order to ensure
parallel working." Now, Messrs. Ganz were very import-
ant people; they had large experience all over the Continent,
but it was very necessary to examine and sift statements of

this sort, and not to accept them as facts. He thought
they ought to ask if Messrs. Ganz had not been a little for-

getful in miking such a statement as that. In his paper on
alternate current working in i88g he made a similar state-

ment; he quoted a letter by Mr. Zipernowski to the Electri-

cianoi Mayio, i88g, stating that their low periodicity was
"chosen on principle," "that we by this means are en-
abled to couple our dynamos in parallel is not a secondaiy
result, but just the end we are aiming at." His (Mr.

Mordey's) surprise was. therefore, very great when during

the discussion Mr. Zipernowski wrote: "We stale that we
have not reduced thn periodicity because of the coupling
in parallel," and adding that they had always kept to 85

alternations with only slight variations. He happened to

know that this last statement was correct. For a consider-

able time before parallel working Messrs. Ganz had been
making alternators of 42 periods per second; when paral-

lel working was recognized to be a necessity theymnde
experiments and adhered to 42 periods, and gave out that

they adopted it because it gave the best results in parallel

working. I am not aware of any other support than
that of Messrs. Ganz to Prof. Forbes' statement,

and these words taken from Mr. Z pernowski's own writing

showed that his last published statement contradicted

his first, and acknowledged that they had made these

machines for low periods for years before parallel working
was thought of. The question of artificial loading in putting

•machines on to mains in parallel had also been dealt with
by Prof. Forbes, and had been approved very strongly by
Dr. Fleming. Now, that was an old, primitive, and he
thought an obsolete method. He explained a plan was got
out some years ago by Mr Raworth and himself, and
published in his paper "On Testing and Working Alter-

nators,'' by which the regulation of each alternator was
entirely controlled by controlling the steam supplied to its

engine. There was another question affecting the period-

icity to which Prof. Forbes referred as probably the most
important. He said: "I am not sure that it ought nottobe
said that the greatest advantage of low frequency is in

connection with the conductors used for transmission, and
in the parts of the apparatus that require high insulation."

Then he referred to what was stronglypointedout by Lord
Kelvin, and which was found out independently by
those wonderful experiments of Prof. Hughes'
namely, the surface effects in conductors at high
frequency, the tendency of the current to seek the outside

of conductors. That was, no doubt, in low tension alter-

nate-current distribution, an extremely important matter.

But in the case of high pressure and long distance trans-

mission he did not think those Hughes effects, ss he would
call them, were by any means serious, even for the large

powers Prof. Forbes proposed. In 1889 he gave a table

of the virtual resistances of conductors, based on Lord
Kelvin's figures. In the Niagara scheme at 20,000 volts

the full current on one of the machines, with 2,000,000
watts,was only 100 amperes. Prof. Forbes selected 350 am-
peres to the square inch as a suitable density; he thought
a larger density would be more economical unless their

power was goine to be very costly. But taking that den-
sity from his table of Lord Kelvin's results he found that

at 100 periods per second, or sis times as high as Prof.

Forbes intended to use his conductor, there was scarcely

any Hughes eflfect at all. Was it worth while going down
to 16 or 25 periods per second in order to get this gain?

Still, keeping to the subject of low period city, they came
to the question of transformers. He believed it was
impossible by any amount of money cr space, or

time, or thought, to make a transformer anything like as

good at alowperiod as at a reasonablv high. Ir was not

a question of design or of money. The ordinary idea that

they could design a transformer to be equally good under
any given set of conditions, so far as periodicity was con-

cerned, was an entire mistake; it was not possible. If

they took a transformer made for 16 periods or 40 periods

and ran it at a higher periodicity it would give a very

much better result. Prof. Forbes said that by using this

low periodicity he had a gain of 3 per cent, more power at

his disposal at the other end, and that the transformer
only cost about 50 per cent. more. But what did that

mean? Prof. Forbes said that a transformer would give

132 units instead of 100 if they doubled the frequency,

and if the frequency were quadrupled they would get 174
instead of 100. Suppose he took it at double the output,

the hysteresis and C^R losses remained the same, therefore

the proportion of the losses had doubled. He had gone
down much further than he need have done. He had a
triple transformation, first up from his dynamo to his mains,
then from his mains down to the 2,000 volt transformers,

and then down to 100 volts probably for his motors, for they

were going to be worked at low voltages and with trans-

formers. Therefore, there was a triple transformation,

and at the very least a sixfold loss. What did he gain?

The author supposed that he got a motor that had 3 per
cent, more efficiency than if he used a high periodicity

one—a supposition that had no sufficient basis. One
thing he approved of, and that was the transforming up
from the generator. That was very much better than at-

tempting to generate at 20,000 volts. He did not see

why they should transform up from 2,000 volts to 20,000;

2,000 was not so safe as 500 volts, and it was just as easy
and cheap to transform from 500 to 20,000 as from 2,000

to 20,000. He would pass over what he had intended to

say about the commutation of current, but would just say
this: Prof. Forbes had, by this low periodicity, cut him-
self off from the possibility of using the alternate current

directly. He had cut himself off from using current di-

rectly in any way except for power; he must always trans-

form up to a higher periodicity if he was going to use his

power for lighting.

G16BERT Kapp said there was one point which struck

him on reading the paper for the first time, where the

author was discussing the merits of the number of phases,

whether they should have a single phase or two or three

phases. When he (Mr. Kapp) was in America in the

summer he had a long talk with Prof. Thomson upon this

subject. He was very hazy at the time, he must confess,

and Prof. Thomson tried to convince him that three phases
would require less copper than two. He could not see it

then, but he had since studied it, and read all that

Dobrowolski and others had written on the subject, and at

last he could see light. The result of his investigation

was this: Suppose they found the copper in the line

weighed 100 tons when a continuous current is employed.
If they now worked a different line with the same length

and the same efficiency of transmission and the same stress

on th; insulators with an alternating current, they would
double the copper, which would now weigh 200 tons. If

they used two phases with four wires they would again
require 200 t^ns; bur if they thought to save copper by-

using only three wires and working two-phases they would
require 2g-) tons, so that the system which Prof. Forbes
recommended as the moit economical in copper was act-

ually the worst. If they now had three wires, and worked
at three phases, they would use 150 tonsonly. Two phase
working with three wires was out of the competition alto-

gether; it was too expensive. As regards the motors, he
had again the misfortune to differ from Prof. Forbes. The
latter thought that the low frequency motor would be more
efficient, and at the end of his paper a calculation was
given to show that the losses in the high frequency
motor were 42 percent, grater than in the low frequency.
He quite agreed with the 42 per cent, but he
was at'aid that Prof. Forbes had overlooked the fact that
with the high frequency they would have to supply two
and a-half times the electromotive force, and it would give
two and a-half times the power, and, consequently, what
appeared to be an increase in the loss of 42 per cent, be-
came actually a gain of 33 per cent., so that on his own
showing the high frequency was the more efficient. One
reason which Prof. Forbes had given for the use of low
frequency, and which had appealed to him (Mr. Kapp)
very strongly, was that you could make a synchronising
motor out of any daynamo. If they wanted to rig up a
motor quickly they could go and buy a dynamo and set
it to work. But when he began to consider what had to
be done he saw it was not so simple. They had to put on
two contact rings to begin with. Dynamos were cut very
fine nowadays; makers dl 1 not give exta room for fancy
fittings. Therefore they bad to send it to be fitted with
these things by a maker. Supposing they had done this

how were they going to start it? Being a single phase
motor, it would not start by itself, and they must put
down a little Tesla motor, or some other, to start it.

And if they did that they might as well use the Tesla
motor a little larger and run their factory from it. He
would like to point out that single and multiphase
alternate current motors were on the market and were
very good. The only reason that the impression prevailed
in England that they were not to be bad, that
they were not reliable, and only experimental, was that

they placed too much credit on what appeared in
the electrical papers. He was afraid the papers
were treating them rather badly in this respect.

It was the fashion among them to cry down multiphase
and alternate current work. He could quite sympathize
with the editors; it was an unfortunate thing that they had
to take up new subjects and study them in order to write
intelligently about them. The ordinary alternating cur-
rent was bad enough, but when you came to three phases
it was really too bad. But they should not cry down these
things; let them stale what the facts were. He had
tested such a motor made by the Oerlikon company, with
the following results: The machine gave on the brake 862
watts, and it ran at aspeed of 1,800. The frequency var-

ied from 60 to 67; the commercial efficiency was 60 per
cent.; the power factor was 74 per cent.; and at starting

the current to produce a torque equal to that of the full

output of \% horse power was 1% times the normal work-
ing current. It was rather inconvenient to have such a
large current at starting, but by a very ingenious arrange-
ment, now used all over the continent, the mains did not
feel this large current. There was an auto-transformer
with a switch handle, which, at the expense of pressure,,

gave the extra current which went into the motors and it

worked beautifully. The weight of that machine was under
100 pounds per horse power. There seemed to him to be
very strong reasons against the adoption of low frequen-
cies as regards motors, and perhaps not so great, but still

sufficient reasons as regards the transformers; one very
strong reason was the cost of the alternator. He had
studied the design of Prof. Forbes' alternator very care-

fully, and he might say at once that he was very pleased
to be able to agree with him that it was about the best
machine that could be made for the job.

Prof. Sii.vanus P. Thompson said that the paper
bristled with points, but he would confine his remarks to
one or two. In the first place some rules concerning
parallel working were given, or rather some remarks were
made about the knowledge, or want of knowledge, upon
that which constituted the successful design of machines
for working in parallel. Prof. Forbes said: "The rules

which govern the construction of machines which shall

work well in parallel are not very clearly understood. The
only fact which had been perfectly established in practice
is that the lower the frequency the more efficient and sure
is the parallel working." He, too, felt disposed to dis-

pute this point. He would not dwell upon it—he simply
disputed it; it had not yet been established; it might be
true, but it had not been established. But he did venture
to think that this was not the only fact bearing upon the
question of the constructioo or the design of machines for

parallel running. In the first place they knew perfectly

well that machines would not run well in parallel if they
had weak field magnets, if they had armatures that, with
the output that the machine was designed for, would
perturb or interfere with the magnetism of the field in

any serious way. Further, they knew that they did not
get easy working between two alternators of distinctly

different types. In this case, if the two alternators were
so designed, whether in the placing of their coils, or the
shape of their pole-pieces, or the relative positions of coil

and pole-pieces, so that the curves of their induction were
widely different, one giving a form nearly like a sine curve,

and the other giving a curve like a saw-tooth curve,

they would not run in parallel. These were
points that really were known, and bore largely on the

question of design. Further, he would like to point out
that they sometimes spoke of the self-induction in the
armature, and of the reaction of the armature, as though
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they were the same sort of thing. There was no doubt
whatever that an armature which had no iron in it, or in

close proximity to it, would have less self-induction and
armature reaction than an armature that had much iron in

it, and that irou in close proximity to the coils. But they

might have an armature which had much self-induction

without necessarily very much armature reaction. It

depended upon how the iron was disposed near the arma-
ture coils with respect to the approach to the polar parts,

and the thing which was disastrous in the design of an
alternator for these purposes was the putting of iron into

the armature in such a way that the iron acted violently on
the magnetism, and pulled it about so that the field became
an unsteady one. All this, of course, was contained in

thoje wonderful equationson the action of alternate-current

machines which Dr. Hopkinson published about 1884. He
(Prof. Thompson) was perfectly well aware that the whole
theory of alternate working and parallel running could be

dug up from those equations. But it was more to the point

if they Inquired what was the physical action which wenton
and made it easy or difficult for two machines to run in

parallel when they were placed on the same circuit ; and the

physical effect was really easy to follow out if described by

means of a diagram. If they took one of the ordinary types

of alternator, say, for example, the Westinghouse {see

diagram). Suppose the armature core to be rotating right-

endedly, and they had the wires on the outside, the ten-

dency would be to generate currents which would come
toward them as the wire was passing the S
pole, and to go away from them as the

wire was passing the N pole. That was to

say, the electromotive forces, everything being supposed

to be symmetrica', would be at their maxima in those

coils, and would die away to nothing exactly half-way be-

tween the poles. Suppose they had two such machines,

exactly alike in phase with one another. Their electromo-

tive forces were at a maximum at that particular instant,

and if there was no lag in the current, no self-induction,

they would have the currents also at a maximum at that

particular point. Now, suppose they had those two ma-
chines coupled together in parallel, the electromotive

forces were equal, if other things were equal, and there

was no tendency for one machine to send a current through

the other one either way. Now, suppose one was a little

FIG. 2. ELECTRICAL TRANSMISSION OF POWER FROM

NIAGARA FALLS.

behind and the other a little ahead, then the electromotive

forces would not necessarily be equal. The consequence

would be that the current produced by the two through

jne another, they would have a load thrown on the lead-

ing machine tending to bring it back, and a load tending

to bring up the lagging machine. But now suppose that

the current in the wires was capable, by reason of the

disposition of the iron or anything else, of producing con-

siderable reaction. Now for the receding current, the

tendency was to exercise a magnetizing force around it

which would strengthen the field in front of it, and
weaken it behind. As a matter of fact, the question of

strengthening the field in front of it, or weakening the

field behind it, strengthening the field as a whole, de-

pended upon whether the strengthening or weakening was
a maximum when the coil was in front of the pole

of the alternator or not. If the maximum
was reached when the wire was behind

the middle position, it considerably strengthened

the field, but if the maximum occurred when
the wire was in front of the middle position it would

weaken the field. The one that was ahead of the other

would weaken its field, while the other one would strengthen

its field. These two reactions, the one of strengthening,

the other of weakening, precisely tended to defeat the

tendency of the two machines to get back into parallel;

that was say, the back armature reaction would of itself

tend to prevent the synchronizm to parallel.

J. Swinburne said the first thing that struck him on
reading the paper was not a purely electrical question, but

a commercial one. and that was, what was this power
going to cost? What was it going to be sold at, who
wanted it, and what were they going to do with it? The
cost of the power was not given in the paper. In time it

must become public property, and he could not be asking

Prof. Forbes any secret, because villages and cities were

being built and factories started, and he hardly imagined

the cute Yankee was ready to build villages and start fac-

tories without knowing what the power was going to cost

.

This was rather a curious question, and a rather surprising

one when they went into it. In most industries the power
used was quite a small proportion of the cost of running a

factory, whatever it might be. In others, of course, it

was a very large proportion. But in such cases, for in-

stance, as flour milling, the cost of power was really a very

small proportion, and it would hardly pay to remove a

flour mill to a place where power could be had cheap, from

a place where labor was cheap. In other

cases, such as tearing up wood pulp, of course

the cost of power was a much more serious matter.

But in dealing with very large power plants it generally

came out, unless the load factor was very good indeed,

that the cost of coal was not such a serious item as ihey

might expect. Some time ago he worked out a scheme for

transmitting power from the Midlands to London, and he
found it was very largely a matter of interest, for he found
that the interest upon capital was so enormous when com-
pared with the cost of coal that the cost of coal was hardly

a factor to be considered at all. There was also another
important question in connection with this. They wanted
to know who was going to use the power. The problem
was entirely different according to whether they wanted to

supply small users who required one-tenth of a horse

power, or to run printing machines in a district like Fetter-

lane, with 2 or 3 horse power, or to drive aluminium works,

where they would want hundreds or thousands of horse

power. The difficulty with medium powers was to start

the motors. That did not come in with large powers; it

was a small detail then. Referring to the extra output from
a double current, there was something in that undoubtedly,

and as a matter of interest he would like to mention that

the question of the transmission of power for long distances

by means of double alternating current was really before

electrical engineers as early as 18S7. He had nothing to do
with it himself, so he had all the more pleasure in mention-

ing that at Messrs. Crompton's they had an inquiry for a

large power transmission in Australia, and they discussed a

method and decided that it should be alternating. R.B.
Rogers, then his (Mr. Swinburne's) assistant, suggested that

the right way to do it was by double current, winding the

armature all over with wire. In fairness to Mr. Tesla and
others he must say that he did not think Mr. Rogers
realized that this double-current plant would be self-

starting, but he quite realized other advantages. But the

extra output, which was one of the features mentioned by

Mr. Rogers, was a little illusory when they dealt with very

large machines. The next thing he ought to remark was
the very high infrequency which Prof. Forbes used, an
infrequency of 0,04 second per period. He would like to

add to what Mr. Mordey and others had said about trans-

formers. Everybody who had done much practical

designing would wish to protest against the large amount
of general statement in the paper, "all other things being

equal," and so on. The whole gist of the matter was in the

"all other things being equal." In making a radical

alteration such as that the whole comparison turned on the

"other things." He protested also against the introduction

intoa scientific paper of "well known facts." Whenever an
author said a thing was a well known fact he was sure to

be wrong. As to the flickering of lights, one rather im-

portant point ought to be threshed out. Helmholtz was
the first, be believed, to investigate the frequency which
worried the eye; whether Helmholtz quoted or investi-

gated he was not sure. Helmholtz was concerned with the

frequency that worried the ear, and went, on from that to

the frequency that worried the eye, which he found to be a

frequency of 25. It must be borne in mind that the fre-

quency of the flickering in the lamp was always double
the frequency of the current, so that would mean, accord-

ing to Helmholtz, that the eye would stand an alternate

current frequency of 12 %,. It was very curious that Helm-
holtz's and Forbes' results did not agree. Prof. Forbes
observed a flickering at a frequency of 48, or a frequency

in the lamp of 96, whereas Helmholtz said the point of

limit was 25, so that there was a very large discrepancy

between the observations of electrical engineers and the

observations of Helmholtz. As to capacity, Prof. Forbes
took a great deal of trouble to eliminate capacity from his

system. He (Mr. Swinburne) could not help thinking he
was wrong there. As soon as Prof. Forbes had in all

those triple and double current motors he would find he

had a whole lot of consuming devices on his circuit to

take up lagging current. Capacity in the mains was very

much like puttirg a redressed circuit round the field mag-
nets. Mr. Crorapton and he went into the question of

frequency some years ago. and they advocated about the

same frequency as Prof. Forbes—about 23. But on look-

ing into tbe matter they found they were wrong. In the

first place, the transformers came out outrageous. In
the second place, a point which Prof. Forbes bad not
mentioned, there was the heatmg of the field magnets. If

they were going to use very low frequency their pole-

pieces would be very broad; the peripheral angle covered
was large, and if the pole-pieces were not laminated they

would get very hot. If they were laminated in the direction

of movement they got over the difificulty of heating due to

the Foucault currents in it, but they did not get over the

difficulty of the enormous hysteresis loss, and he was not
sure that thi.« was not going to be a serious difficulty.

S. F. Walker said with reference to the winking of in-

candescent lamps, if they used thick filaments they
could make the frequency as little as they pleased.

He would like to know what the cost of the culvert

which Prof. Forbes described was going to be. It ap-

peared to him that town distribution would have to come
to that. At present they buried their cables, and they
could not be certain what was going to happen to them.
Sooner or later faults would be generated; experience in

connection with telegraph lines would bear that oul.

Therefore, he felt confident that sooner or later subways
would have to be made for town work, and the con-
ductors would have to be carried so that a man could walk
upright and examine them. Of course, the subways
might be used for a good many other things. The only
question was one of cost, and it was important to know
what that would be. The revolving parts in Prof. Forbes's
dynamos were very heavy, and the speed seemed to him to

be high. He had followed the designs for the bearings

and so on very carefully. They could provide for the

speed, for the centrifugal force, and the twisting strain on
the spindle, which was a most important matter, but there

was a big difficulty when they came to provide a steel

spindle which was very large, as it would have to be to

stand the enormous twisting strain; they could never be
quite certain what they got inside. He believed he was
correct in saying that in this country, at any rate, all ma-

chines which had such heavy moving masses as this revolved
at a very much lower speed, something like one-tenth.
Mr. Ferranti said it was well known that dynamo

contractors and designers from all the world over had sub
mitted plans to the Niagara company. It seemed to him
that it would be very hard to design a dynamo which was
not in every way the best from the knowledge which the
gentlemen of the Cataract Construction company had had
put before them. There were, however, several im-
portant features in which the dynamo proposed was novel.
One of them was the method of insulating the coils. He
had not heard of any other public proposition except that
of Prof. Forbes for doing it in that way. It might be
interesting to know that in the provisional specification of
a patent he (Mr. Ferranti) had abandoned, occurred a
passage describing a very similar arrangement. He let

that drop, and he thought wisely so. He had had the
pleasure lately, even since the last discussion, as well as
before the paper was read, of going round some of the
works on the Continent, much as Prof. Forbes and the other
engineers of the Cataract Construction company had done.
Although he thoroughly disagreed with the general design
of the machine, he recognized some details of value in it,

but these were embodied in the des'gns sent in by C. E. L.
Brown, of Baden, perhaps the man who had done most
towards high-pressure work and long-distance transmission.
With regard to the cooling of the bearings, it was a very
general practice amongst English and Continential engi-
neers to circulate water continually in the jacket round
the bearing, which of course was preferable to throwing
water on from a hose according to marine practice, but in

this case he should say it would be very effective if water
were always left on. There should surely be enough
water at Niagara to make this possible. He considered
the exciting a large plant like that in series was anything
but the best arragement; he believed the old parallel

method of exciting bad many points in its favor. The
question of transforming up was in practice a very awk-
ward one. It led to many objectionable results, and was
especially bad where it was combined with other dynamos
working direct on the circuit at high pressure. He be-

lieved it was contemplated to make those dynamos of
higher pressure than 20,000 volts; then, he supposed, the
old ones would have to be rewound, remodelled, or worked
on this objectionable plan. There was, he thought, a
very great difference, which might not appear at first

sight, between designing dynamos and building them;
in fact, a thing which one made one's or-

dinary daily business, was very different from
getting together a collection of all the information which
was available in the world, and, then, without any previ-

ous knowledge of dynamo design, and especially building,

and more especially running, to design a machine which
was hoped to fulfill great expectations. With regard to the
next point, that of the construction of the line and the volt-

age 10 be used, as he understood it, it was proposed to use
an electromotive force of 30,000 volts on the assumption
that, as at Deptford, there had been used an electromotive

force of 10,000 volts; 10,000 volts with one pole to earth,

so the safety would be equally great with 20,000 volts and
both poles insulated. He thought this was a great fallacy.

If they had two cables, both insulated from earth and
charged in this way, it was exceedirgly unstable and
dangerous. If they adopted tbe sifesc method of c^n
veying electricity, namely, by concentric cabies, then
the outer conductor took the same potential as that of the

earth. If the two cables were separate they were liable

by any accident which might occur in practice to have one
put to earth. Then they would have a
reversal of strains, the whole theory of 20,000 volts

being as easy as 10,000 being upset, and they
would have conditions which they had not provided for.

Taking this pressure of 20,000 volts, the question was
how to insulate it. He read in the paper that a subway
had been partly built to carry the cables. The first im-

pression upon his mind, and also the last after carefully

considering it, was that the subway would be a very hot
place; 10,000 volts was quite alarming enough when it

got out of control; 20,000 with big horse power at the back
would he thought, be worse- He thought it was quite

possible if any fault did occur in the subway it would cause
a very serious state of affairs in the whole of that subway,
or, at any rale, through a consderable portion of it, and
it would probably lead to the complete breakdown of the

system. Next they had the question of periodicity. He
could not agree with the periodicity of 1673 per second,
or even with a periodicity of 25. He was sure there must
be a considerable amount of lightirg 10 be done. Why
should the lighting be sacrificed ? Was there going to be a
proportionate gain in the general working of the system by
using such a low periodicity? He did not think there would
be. He believed the system adopted by Ganz at Buda-Pesth
was a more satisfactory one to work at, somewhere about

40. It certainly rendered both arc and incandescent
lighting possible, and was somewhere about the happy
medium. With regard to the higher periodicity which
they had heard spoken of in connection with this Paper,

there were enormous difficuliies in working with it. It

had been spoken of as though it really was not an im-
portant thing; but there were very serious effects. In the

first place, the capacity effects were much worse where
they had to deal with capacity at this high periodicity, and
what was muih worse than that again was the magnetic
retardation due to the field excited round its conductors.

This would be alluded to fully in a paper shortly to be
read, and he would not further touch upon it, except to say
that it was a very grave difficulty. He ventured, however,
to say that so high a periodicity as 100, or even 86, as at

Deptfoid, would be fatal to an economical working of the

system. They came now to a most interesting question

—

how was electricity to be transmitted to a very great dis-

tance; by what method was it going to be done? Was it

going to be done by alternating currents or by continuous
current? He must say he did not see the faintest chance
of its being done with continuous with the present know-
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ledge; but, at the same time, he saw very grave difficulities

in the way of doing it by alternating currents.

There was one side of the (]uestion which he thought

was much more important to the Institution than the

periodicity, or the electromotive or the design of the

dynamo. It was the general principle upon which the

Cataract Construction company had obtained its informa-

tion. They proceeded in an exceedingly clever way. They
formed a Commission, asked-the greatest scientists of the

day to join them, got a room at the City and Guilds Insti-

tute at South Kensington, and gave the Commission
power to offer prizes, very small ones, and used other

means, in fact any means, by which they could draw and
collect information. He had had the pleasure of meeting,

some of the people who had sent in specifications. He
himself did not send any. Various schemes were sent in.

There were those great scientists, men they would not

think of questioning, to give the thing perfect legality,

and everybody thought it was a good thing. The inform-

ation was not sent in by amateurs, bat by people who had

to make their living by building dynamos or some such
articles. One firm spent at least €1,000 in doing it, and
they might take it that that money did not represent the

whole cost nor the value of the brains of those able men
who had been engaged in working out a scheme. Nothing
sufH:iently satisfactory having been obtained, what was
the next step? The engineers of the company were sent

round to the different works on the Continent to

gain information, the company knowing full well

all the lime that that information was not

going to be used to the benefit of those

who gave it, or be adequately recompensed. It was
upon the information so obtained that the designs and
schemes which had been put before the Institution had
been got out; it was upon the work of the world, the

electrical world, unrecorapensed, that the undertaking

would be carried out at Niagara. He did not blame Prof.

Forbes, but it bad been beautifully worked out by tiie

company, and nearly everybody had fallen into the trap.

Alexander Siemens said it was only right to the com-
mission who asked for the tenders that he should put the

matter from a different point of view from that represented

by Mr. Ferranti. He had not the conditions upon which
the tenders were given. He (Mr. Siemens) had the

pleasure at the time of speaking to the president of the

commission, who explained to him that the conditions

were to te that the different competitors were lo send in

detailed designs, and if successful, superintend the con-

struction of the machinery in America for a commis-

lONA FLUSH SWITCH.

sion of 2^ per cent. or 5 per cent.,

he forgot which. Under those conditions they com-
peted, but did not send detailed designs, and, as a matter
of course, were excluded from the prizes. But he was per-

fectly certain that nobody who read the conditions under
which they tendered could say that it was not from the
beginning the intention to construct the whole of the ma-
chinery in America. He did not think any question
ought to arise about being able to send a current of 20,000
volts through underground cables. He, for one, would be
perfectly ready to supply cables that would carry 20,coo
volts. Such cables were in daily use at the Frankfurt ex-
hibition, having been supplied by his firm for conneciing
the transformers in the machinery hall to those in the
main annex; the normal working pressure was 20,000
volts, the cables having previously been tested to 40,000
volts. Another point which had been insisted upon was
that it was quite out of the question to think that a con-
tinuous current could serve for such a transmission,
Well, he was not so sure about that. Their own project
for the Niagara transmission was for continuous current,

using machines and motors in series. He was not sure
that the Cataract Construction company would not be
convened to the continuous current before they had done.

COMMUNICATION.

Berliner and Thomas A. Edison put in applications for

carbon-microphone telephone transmitters, and, the Bell

people having bought the rights of both these mventors,
kept these two parents interfering with each other until

iSgi and 1892, finally succeeding in getting a patent on
Berliner's claim in 189T, and on Edison's claim in 1892.

Edison's patent, the Patent Office authorities admit, is

of no consequence whatever, and, as to the Berliner

claim, the United States government has brought suit

against the Hell company to vacate this patent,

not only on the ground of fraud, but also upon the ground
that the Patent Office laws were not complied with. That
the government will win this suit no well-informed lawyer

doubts, because a valuable thing has been substituted for

a worthless one, as the citations, expert testimony and
aitidavits now in the hands of the government attorney

prove. According to the sworn testimony now in, nothing
of the original application remains but the signature of

Berliner and his witnesses.

The Bell company claims the 1877 patents of Bell, the

i89[ patent of Berliner and the 1892 patent of Edison

—

nothing more—and, with these three patents—one expiring

the 3o:h of this month, another already declared worthless

and a suit on the part of the government to have the third

declared null and void on account of fraud and non-
compliance with the laws—this boastful, oppressive organi-

zation is again trying its level best to frighten Tom, Dick
and Harry into the belief that it still owns the earth,

telephonically speaking! R. D'Unger, M. D.
Chicago, January 6, 1S93.

CORRESPONDENCE.

Electricity at the World's Fair.

Assistant Chief Hornsby, of the department of elec-

tricity, and Electrical Engineer Pierce are both hard at

work on their reports, which will be out in a few weeks.

One of the curious things at Jackson Park is the sight of

the Intramural railway hauling itself away. The road has

bem transformed into a freight line for this purpose, and

flat cars drawn by an electric motor car rumble over the

elevated roadway. The demolition of the superstructure

of one of the most famous railroads in the world began at

its north loop a few days ago. As fast as the timbers and

rails are taken apart they are hoisted on to the fiat cars and

hauled to the power house. One of the motor cars has

been fitted up with an inclosed cab for the molorraan, and

will do duty as a freight motor until the superstructure is

too short for a haul.

Carl Rohl-Smith's statue of Benjimin Franklin at the

south entrance to electricity building will be shipped to

Philadelphia, for it has been given' to that city by the

directors.

*'Novak" Lamp Manufacturers Enjoined.

The owners of the Edison lamp patents are not relax-

ing their efforts to secure a monopoly of the market. A
suit was recently begun against the Waring Electric com-

pany for infringement before Judge Shipman in the

United States Circuit Court for Connecticut, and on Mon-

day the judge handed down a decision granting a prelimi-

nary injunction restraining the defendant from manufac-

turing the "Novak" lamp. It was contended on the part

of the defendant that this lamp did not infringe the Edi-

son patent, inasmuch as gas was contained in the bulb,

whereas in the Edison lamp the filament is rendered incan-

descent in a nearly perfect vacuum. In his decision,

however, Judge Shipman held that the patent could not be

evaded by the introduction of gas in the lamp, and that

the "Novak" lamp was therefore an infringement on the

Edison claim.

An Attractive Issue.

Although somewhat belated, the last issue of the £U<:-

trical IVoyld—the first in the new form of reduced pages

—was of conspicuous excellence and one rtflecting credit

on all taking part in the work of producing it. The

World in its new shape was awaited with much interest by

the electrical fraternity, and the expressions of praise were

many and cordial. The Western Electrician extends

its congratulations on the 100-page issue. An interesting

feature of the paper was a comparison of the advertise-

ments published in the Worlds Engiiieer and Review^

much to the advantages of the first named.

The Telephone Situation.

To the Editor of the Western Electrician :

The ignorance of the general public upon the telephone
situation is proverbial; and, with the tnd in view of
enlightening the misinformed, I pen this brief article.

We will start with the first patent awarded to A. Graham
Bell, on March 7, 1876, of which the legality was disputed
by Drawbangh, Cushroan, Dolbear and others. This
patent (the basic patent, as it has been termed, because the
United States Supreme Court so interpreted it as to cover
the principle of telephony, thereby preventing anyone else

from sending ?peech-vibrations by means of electric force)

expired, by limitatiou, on March 7, iS93;but Mr. Bell had
another patent, that of January 30, 1877, known as a com-
bination patent, and under th s latter patent the Bell

people have kept Out other inventors, and will keep them
out until January 3Gth inslant. In 1877 both Emile

lona Flush Switch.

In the accompanying cut is illustrated the flush switch

made by the lona Manufacturing company, Boston, which

is one of its most popular spec'alties. This switch is particu-

larly convenient to wire and makes a neat finished appear-

ance when put in the wall, there being no screws In sight.

The mechanism is the well-known snap and ratchet

movement, simple and reliable, and the switch is fur-

nished in single or double pole, singly or with several

switches on the same face plate, in nickel plate or fancy

colors to match interior decorations.

An electric railway system will probably te established

betweew Windsor and Amherstburg, Ont.

New York Notes.
New York, January 8.—Another telephone central

office was opened January 3d in the new building of the

Metropolitan Telephone & Telegraph company, at 95
Broad street. By this addition to the company's plant the

section bounded by Broadway, Wall street, the Battery and

the East river will be served, and the Cortlandt street sta-

tion, overcrowded with the wires of 5,000 subscribers, will

be greatly relieved. Already 1,100 subscribers have been

connected with the new office, which has an ultimate

capacity of 3,000. The most modern telephone appliances

have been utilized in this plant. The wires are brought

into the building through the basement in lead-covered

cables. At the ends of the cables the conductors are joined

to lightning arresters. Various devices are introduced to

facilitate and quicken service, such as self-restoring indica-

tors, which return automatically to their normal position;

apparatus for ringing subscribers' bells, for testing lines,

for locating troubles, and for insuring ready supervision of

work. There are now eight exchanges in the city, with

accommodation for 15,000 subscribers; more than 9,600

subscribers' stations, 800 private line stations and 30,000

miles of underground wire. About 60 per cent, of the

subscribers now have metallic lines and equipment. With
a metallic circuit line and equipment line a subscriber may
now talk from his desk to upward of ioo,coo telephone

subscribers in this and other cities. There are between

80,000 and 90,000 conversations by telephone each day in

this city. The average number of times the telephone is

used daily by each subscriber is sixteen. Many busy sub-

scribers telephone from 100 to 200 times a day. For the

entire system there are 400 operators, nearly all young

women, who each connect subscribers' wires about 400

times a day. About 250 operators are on duty at the

same time. The working force to maintain the telephone

service consists of about 1,000 persons, an average of one

employe to every nine subscribers.

The following is a summary of the work performed in

the bureau of police telegraph for the year 1893, as given

out the first of the year by Superintendent Biennan:

Total number of miscellaneous messages trans-

mitted over the police telegraph and telephone
lines for police and other departments 113,954

General-alarm messages, comprising general orders
of Board of Police, Superintendent of Police,

Inspectors, etc 224,364
Dead animals reported over wires >...,» 35,000

During the year eighty miles of electrical conductors

for the police telegraph and telephone systems were put

underground, principally below Houston street, and fifteen

miles of police wires were transferred from pole lines, so

as to allow the board of electrical control to remove poles.

The headquarters are now connected by telephones with

the First, Second, Third, Fourth, Fifth, Sixth, Eighth,

Ninth, Tenth, Nineteenth, Thirty-sixth (police boat), and

Thirty-seventh Precinct Stations, Pier A and Pier 41

North river. Tombs police court, and the branch of the

detective bureau at 13 Wall street. It is intended to

equip all the other police stations, police courts and pub-

lic hospitals with telephones connecting direct with police

headquarters with underground wiring.

The rapid transit commission met January 1st. The
session was a secret one. Since the adoption of the inde-

pendent elevated road plan four surveying parties have

been at work obtaining figures on grades and angles and

other data for both the east and west side lines, and it was

upon the preliminary report of these parties that Mr.

Bogart, the commission's engineer, talked most of the

time at the meeting. A number of serious difficulties have

been encountered by the surveyors and engineers. Three

points in particular will require a great amount of study.

One of these difficulties is found at the southwest corner of

Central Park, where Fifty-ninth street crosses Eighth

avenue and the Boulevard. Here is located the circle in

which stands the big Columbus monument not long ago

erected by the Italian residents of the city, to which they

presented it. The location of this handsome memorial is

such that the engineer of the commission is at his wits*

end to devise a means to pass it. Either it will have to be

removed to some other near-by suitable spot or the most

delicate of engineering will be required to construct an

''L" road around it from Broadway into the Boulevard.

A great deal of study was given the problem at the meet-

ing without any definite conclusion being reached. On
the east side route exactly the tame trouble presents itself.

In this case the big statue of Washington that stands in

the plaza at the southeast corner of Union Square is in the

way. Aside frcm these two points, Ergiteer Bcgart will

be puzzled in planning the grades of the west side line over

the Manhattanville hills, where there are very heavy
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grades, and alss id ths descent fron the elevated structure

at Thirty-secoad street iato the Fourth avenue tunnel at

Thirty-fourth street. This latter problem is farther com-

plicated by rigfhts pertaining to the, Fourth avenue surface

line, which the counsel of the commission is busy studying

over. ATi:)ther meeting of the commission will be held

this week.

The reil estate men of Buffalo are considering plans

for celebrating on a large scale the inauguration of the use

of the Niagara Falls electric power in Buffalo. The plan

most favored is to issue letters of invitation to President

Cleveland and his cabinet, senators and congressmen,

governors of states and other high officials, all the eminent

electricians of the world, and representatives of the press

fron everywhere. The wire conveying the current is to

be connected with one of the large manufacturing plants

near the city line and the machinery S2t in motion by the

touching of a button.

The Executive Board of District Assembly No. 75 of

the Knights of Labor, which includes all the surface

railroad employes in Brooklyn, has decided that the men

should not strike for higher wages at present. In view of

the present disagreement this action is significant.

The highway commissioners of Flatlands, L. I.^ have

gran'ed an application for a franchise to the Brooklyn,

Birgen Bsach & Canarsie Railroad company to build eight-

een miles of railroad in the town. The latter is to be an

electric trolley road, beginning at Flatbush avenue, at the

terminus of the system of the BrooklynCity Railroad com-

pany. The line will extend to Bergen Beach, with a

branch across country to the Canarsie shore. An electric

plant to cost $30,000 is to be erected at Flatbush avenue

and Kings Highway. By the terms of the contract work

is to begin immediately, and it is expected that the road

will be in operation early in the summer. The company

is incorporated with a capital stock of $200,000; Percy

G. Williams is president, and Thomas Adams, Jr.

,

treasurer.

Suit has been begun in the New Jersey Supreme Court

by Thomas A. Edison against the Edison United Phono-

graph company for $r,000,000 damages, alleged to have

been done him by the defendants through the sale cf

phonographs in this country and abroad. The Edison

United Phonograph company has also begun suit against

Edison, the Edison Phonograph works and the North

American Phonograph company for $400,000 damages,

alleged to have b;en done to the plaintifl by the sale of

phonographs in foreign countries.

Joseph G. Hillam, who has figured in rapid transit

matters as the advocate for the Re 30 double-decked tun-

nel system, claims he has secured the approval of one

mem^ber of the commission on a private plan of his own.

It is his intention to submit it to the commission at the

next meeting when he claims he will also present the

written assurances of capitalists who stand ready to pro-

vide the means of building such a road as he proposes. It

is the plan of Mr. HUIara to use two shields for a tunnel,

moving one ahead of the other, so as to displace as little

soil as possible at a time, and to dig two tunnels, one

under the other, with two feet or more of rock or soil be-

tween them. The cost of each tunnel was estimated at

$ 5,000,000, but until the upper one earned a paying in-

come, he would not dig the other. Means of deaden-

ing sound, and of providing ventilation it is claimed

have also been worked out. The exhaustive details

have evidently been carefully prepared. The electrical

features of the plan are of interest. It is intended to

operate the route by electricity, and for local or way trains

to have the first and last ca-s constructed a trifle longer

than the other cars, in order to provide room for the man

in charge of the lever regulating the running of the train.

By thus placing the motors on the four axles of the first

and last cars, the driving power would be more evenly dis-

tributed, and a train would get its speed quicker. A further

advantage in this method would be that it does away with

the building of loop lines to make the return trip, or shunt-

ing of motor engines, as the motorman will simply have

to walk to the other end of the train, and start on the re-

turn journey, a self-acting spring switch turning the train

on to the down or up line, as the case may be. As numer-

ous cross-overs would be arranged along the route, this

would effect a saving in time also. For the express trains

two motor engines of 150 horse power each, one at each

end of the train would be used. It is intended that the

cars will be brilliantly lighted with electricity, painted and

decorated in light colors. In addition, the tunnels will

be lighted throughout with electricity, fed with a separate

wire; thus in case of any accident to the car lights, passen-

gers would not be in darkness. In order to insure steady,

even, and noiseless running of the trains, it is intended to

use heavy steel rails, 100 pounds per yard, and weld the
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joints together, making a continuous rail, in fact. The

ties will also be laid in concrete. Ventilation is provided

for by fixing electric fans in air shafts conducted from the

sides of the tunnels and carried horizontally across the

street, and thence t« the surface. The fans will be placed

midway between stations, and so arranged, by making

every alternate fan to operate in opposite directions, that

one fan will be drawing out foul air, while the other is

forcing in pure air at the rate of 32,000 cubic feet a min-

ute for each fan. The discussion of this plan will doubt-

less be of much interest to electrical men. W, F. O.

is

cost of $543,502 30. The average cost per light per
night is 45 45 cents. The appropriation made by coun-
cils is .|54g 376.00

PERSONAL.
A Mitchell Hall, general manager of the C. (S: C,

Electric company, was in Chicago last week looking after

the interests of his firm. He reports that the new works

are progressing satisfactorily and that the company will

manufacture a full line of directly connected multipolar

generators and also a complete line of alternators.

John L. Martin, for many years in charge of the central

station lighting department of the Chicago office of the

Thomson-Houston and General Electric companies, has

resigned and has been succeeded by J. W. Johnson,

formerly at the head of the isolated lighting department,

the two departments having been combined. Mr. Martin

will assume a connection with the new National Electric

company of Eau Claire.

ELECTRIC LIGHTING.
Greenville, Ind., has granted a franchise for an electric

lighting plant.

An electric light plant will be set up in the Cornelius

cotton mills at Davidson, N. C.

The recently burned electric light plant, Leicester,

Mass., will probably be rebuilt.

An electric lighting system will be located in J. H.
Crowley's weaving mill at Charlotte, N. C.

The Niles, O., Electric Light & Power company has

offered to sell its plant to the city. The matter is under
consideration.

A station having a capacity of 60 arcs and 750 incan-

descents has been established at Sullivan, Ind- Western
Electric machinery is used.

The Syracuse, N. Y., Steam Heat & Pov/er company
has applied to the council for a franchise permitting it to

supply electric currents for light and power.

It is said electric lighting is now about to be introduced

on some of the Indian railways. Preparation of plans

for lighting the Arkonam railway station by electiicity

are being considered.

The contract between Massilon, O.. and the Massilon

Eleciic Light company, expires next October, and a move-

ment is beicg agi'ated to erect a municipal plant at an
estimated cost of $40,000.

The Milwaukee Arc Light compiny reports that central

station business is improving in that city. It has recently

ordered a 53 light machine and 50 lamps from the West-

ern E'e^tric company, and says that nearly all of the latter

have been already placed.

The electric lighting plant on the recently launched

twin-screw lake steamer Northwest is said to be the most
extensive of any vessel now afloat. The plant is located

on the lower deck and aft of the emigrants' quarters. The
Campania, the new Cunard liner, has i,2do lights but the

capacity of the Northwest's plant is 1,300 lamps.

The residents of Arimi, in Hyogo Prefecture, a favorite

resort of the foreign popu'ation of Kobe, Japan, and cele"

brated for its hot mineral springs, are endeavoring to pro-

mote an electric light company. There is an abundance
of water power available for this purpose at the Tsuzumi-
wateifall.

The Lousiana, Mo., Electric light company was ab-

sorbed on December 21st by the Carbon Light company
of that city, which has hitherto been operating a combined
gas and electric lighting plant. The officers of the Carbon
Light company are: President, John H. Lucas; secretary,

William T. Johnson; superintendent, B. S. Reynolds.

Preparations are being made to carry out a somewhat
extraordinary scheme of electric lighting in Antwerp, Bel-

gium. The plan is to distribute water power from steam
pumping stations at a high pressure to small sub stations.

Turbines will be placed in the sub-stations and will be
driven by the water power thus obtained. Distribution is

to be on the two-wire low pressure system.

The contract for furnishing arc lights in Philadelphia
for the ensuing year have been awarded as follows;

Kensington Electric company. 156 lights, at 45 cents

per light per night, $25 627; Brush Electric Light com-
pany. 1,356 lights at 39 cents per light per night, $193,-
026.60; 217 lights at 38 cents, 130,097.90;
Powelton Electric company, 300 'lights at 45 cents.

$40,275; Manufacturers* Electric company, 38 lights at 45
cents, $6,241.50; 165 at 50 cents, $30,112.50; Wissa-
hickon Electric Light company, 93 lights at 50 cents,

$16,972.50; Suburban Electric Light company, 217 lights

at 55 cents, $43.5^2.75; Germantown Electric Light com-
pany, 116 lights at 52>^ cents, $22 228.50; Southern Elec-

tric Light & Power company. 303 lights at 45 cents, $49,-

767.75; 202 lights at 47^ cents, $35,031.75; 54
lights at 38 cents, $7,489.80; Diamond Electric com-
pany, 87 lights at 45 cents, $14,289.75; 50 lights at

50 cents, $9,125 and 73 lights at 40 cents, $10,658.
Altogether there are to be furnished 3,427 lights at a

ELECTRIC RAILWAYS.
It is said that Arkville, N. Y., and Margaretville will be »

connected by an electric road and both villages lighted by
electric light.

The power house of the Altoona, Pa., & Logan Valley
Electric Railway company burned week before last. The
loss is $25,000.

The Hay ward's Electric Railway company, Oakland,
Cal., has asked ior a franchise on Water street and also for

loop privileges.

The Central railway, New Britain, Conn., has been
given rights to construct an electric line between Berlin
and New Britain.

It is intended to connect Valley Junction, a suburb of
Des Moines, la., with the D.;s Moines Street Railway
company by an electric line.

Petitions are being actively circulated in Somerville,
Mass., for extensions to the electric lines. It is said the
improvement is likely to be made.

The Pittsburg & Mansfield Railway company, Pittsburg,
Pa., wants a franchise for a double track electric road,
partly surface and partly elevated.

The Yuma, Cal., common council has granted A. B.
Smith franchises for an electric railway. An electric light

system is also contemplated in Yuma.

A franchise has been given to the Citizen Railway com-
pany, and an electric line will be built from Indianapolis,
Ind., to Haughville and West Indianapolis.

The Mt. Vernon Electric Railway company, Alexandria
Va., has been given rights of extension of its lines on
several new streets and outside of the corporation line.

It is stated that work on the electric railway to connect
Junction City. Kan., and Fort Riley will be commenced
in a short time. Part of the material is now on the way
to this place.

The Canadian General Electric company and the indus-

trial and executive committees of the city council of lielle-

ville, Oflt., are considering proposition for an electric

railway in the town.

The Brooklyn City Railroad company has bought the
Flushing & College Point electric railway, and assumed
control January ist. The road will be materially ex-

tended and improved.

The street railway companies of St. Louis, Mo., have
signified their willingness to furnish the current for light

for the fall festivities to be repeated next fall. Decorative
car lighting will also be a feature.

It is reported that the People's Electric company, of

Sandusky, O., is to extend its system and put in an express

and baggage service, and that $15,000 worth of bonds
will bs issued imnediately.

The project of an electric line from Cleveland, O., to

Chardon and Burton, in Geauga county, is again being
agitated. The line will be used both for freight and pass-

engers it is said. Surveys have been made.

The South St. Louis Electric Railway company has se-
cured a number of valuable opions 00 real estate and is

about to build an electric railway out Loughborougb av-
enue to G.'avois road. The line is said to be well backed.

It is reported in the City of Mexico, Mexico, that a
United States syndicate has bought the railway line from
Guadalajara to San Pedro, and that it will be extended
both north and west, and changed from horses to elec-

tricity.

The electric railway between Cleveland and Berea, O.,
will have a full complement of rolling stock before next
summer. The Ford-Washburn Storelectro company will

attempt to reduce the weight of the new battery cars to

eight tons, on all other respects the system is said to be
giving good satisfaction to the operating company.

The Conduit Construction company, of New York city,

has been organized by Thomas C. Buck, C. W. Keep and
Julian Meyers, of New York city; Robert L. Keen, of

Montclair, N. J., and John J. Green, of Boonton, N. J.
The company will build electric conduits in connection
with electric railways, and introduce the conduit system
of underground trolley.

The Philadelphia Traction company has contracted with
the Westinghouse Electric & Manufacturing company for

electrical machinery of 11,250 horse power for the opera-

tion of its electric street railways in Philadelphia. This
large contract represents over $300,000. The machines
consist of six 1,500 horse power generators and three 750
horse power generators.

The opening of the Thirteenth and Fifteenth streets

trolley line in Philadelphia two weeks ago added fifteen

and one-half miles to the electric system of the city. This
mileage, however, is small in comparison with that which
will be electrically operated within the year. Accord-
ing to the reports of the officials of the companies, 200
miles of eleciric railway will be completed before next
winter.

An ordinance has been introduced in the St. Louis, Mo.,
council granting a franchise to the National Unicycle
Electric Railway Construction company for the construction

of an elevated railway from North Third street, near Round
Top Market, through Forest Park to the city limits. The
franchise is to continue 50 years, and the first 10 years the
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company is to pay the city $3,000 per annum, and the suc-

ceeding 40 years |5,ooo.

A contract has been closed for the construc-

tion, within the coming year, of an electric railway

between Pottstown, Pa., and Boyertown, a distance of

seven miles. The line is to be known as the Pottstown,

Boyertowo & Reading railway. The officers are: Presi-

dent, lames li. Craighead. Philadelphia; secretary, Mah-
lon G" Taylor, Pottstcvn; directors, J. M. Zook, Phila-

delphia; Charles K. Spatz. Boyertown; James B. Craig-

head and M. G. Taylor. It is probable that the l.ne will

also be extended to Reading. C. F. Eberle, Philadelphia,

has the contract for building the road.

The International Tramways Congress, which met last

autumn at Budi-Pesth, passed the following resolution

bearing upon electric tramways: "The electric tramways

with direct current from a central station has given satis-

faction on several lines on the Continent, now in opera-

tion, and this applies both to tramways with underground

and to tramways with overhead conductors. The statis-

tical figures hitherto available are, however, not sufficient

to form a definite opinion about the financial aspect. The
employment of electricity is, however, in the interest of

the public, as not only will a greater speed be obtained,

but it will also be possible to carry a larger cumber of

passengers. The congress asserts that in its opinion the

electric system of working should, therefore, be recom-

mended to authorities and tramway administrators. The
congress further holds that the authorities should endeavor

to make it possible for tramway companies to undertake

the expense of a change from horse to electric traction by
extending the concessions, and permitting the use of over-

head conductors."

TRADE NEWS.
The Knapp Electrical Works were removed last week to

the new location, 271 and 273 Franklin street, Chicago.

The Sunbeam Incandescent Lamp company, Chicago,

announces that the new Sunbeam lamp as now made with

luminous vapor is attracting much interest among elec-

trical people, and that it is fulfilling all the claims made
for it.

The Beacon Vacuum Pump & Electricial company,
Boston. Mass., has reduced the price of its new Beacon
incandescent lamps. It now offers to the trade 16 candle

power lamps in lots of 1,000 or over at 30 cents, in lots of

500 at 31 cents. The price for smaller quantities is 35
cents. The lamps may be fitted to any socket and range

in voltage from 45 to 125. This lamp was placed on the

market last summer, and since Ihat time improvements
have been made which place it in the front rank of

incandescent lamps. The company is now inviting corre-

spondence from those desirous of manufacturing the lamp
under license.

The Electric Appliance company. Chicago, reports that

the interest manifested in the new Washington arc lamp
for alternating and direct current constant potential ch-

cuits is becoming very general, and inquiries and orders

are coming in from all parts of the country. The success

of the new Mogul lamp is also noteworthy. It is said that

the orders that ihe factory is receiving are already taxing

its capacity. The Mogul lamp is intended for large in-

ter'or lighting, such as halls, theaters, churches, etc.; in

fact, a number of contracts for this kind of work has already

been made. The Electric Appliance company, as western

agent for the New York &: Ohio company, is carrying a

stock of the lamps in Chicago and making large sales.

A short time ago a number of gentlemen of Ottawa,
mostly engaged in the electrical business, formed them-
selves into a club and procured comfortable quarters on
Sparks street between O'Connor and Bank streets. The
organization is known as the Kerite Club, so called as a

compliment to the manufacturers of the wire of that name.
Last month the formal opening of the club took place

under the most pleasing circumstances. The roons were
decorated with flags, Chinese lanterns and electric light

effects. Among the guests present were Senator Clemow, W.
Y. Soper, G. Duval, of the Supreme Court; J. E. Hutcbeson,
F. Leamy, A. Armstrong. W. Lampman and others. The
president, George F. Macdonald, delivered a short address
upon the objects of the club, expressing the utmost
confidence in its futu'-e success. Songs and iu'^trumental

selections were given during the evening.

The incandescent lamp war continues unabated. The
latest note of warfare comes from the Columbia Incandes-
cent Lamp company, of St, Louis, which announces re-

ductions to the following prices; 10, 16 and 20 candle
power, 323^2 cents; 25 candle power, 35 cents; 32 candle
power, 50 cents; 50 candle power, 75 cents; special rail-

way and anchored filament types, 37/^ cents. Net prices

are given in each case, and the rates are made for barrel

lots. For smaller quantities 2j4 cents each will be added.
The company states that the same high grade of the Co-
lumbia lamp will be maintained, and that it is enabled to

make this reduction by reason of the support which has
been given to it by users of incandescent lamps through-
out the United States during the last year. This has
enabled the company to largely increase its manufacturing
facilities and to add additional machinery, which has re-

duced the cost.

sending samples for inspection to those desiring any-

thing in this line.

For nearly two years the Bryant Electric company,
Chicago, has manufactured the well-known Paiste switch.

The company is the sole owner of the Paiste switch, and as

in all other of its productions, advertises these switches

to be of a high grade in quality and workmanship,

George W. Connover, formerly purchasing agent of the

Electrical Supply and Ansonia Electric companies, has

resigned, and opened an ofllice at 1536 Monadnock build-

ing as western manager for the Perkins Electric Switch
Manufacturing company of Hartford, Conn, Mr. Con-
nover's long experience in the electrical business, and his

wide acquaintance peculiarly adapts him for his new posi-

tion. The Perkins company will carry a large and com-
plete stock of switches, cut-outs and sockets.

The American Leather Link Belt company, ^ew York,
has issued a book descriptive of its product and illustrating

the interesting process of its manufacture. The link belt

are of particular value for use on dynamos where speed is

a disadvantage in using ordinary belts, as the strain often

causes hot bearings and great wear on the machinery.
With the belt manufactured by this company, the tight

side being kept on the bottom, it can be run
very slack, causing less healing of the bearings

and saving quantities of oil. For quarter turn the link

belt also has advantages, as the construction of the belt

allows it to conform itself to this and other angles without
an uneven strain. In damp places this style of belt shows
qualities which are of great value under such conditions.

The C. & C. Electric company expects to occupy its new
works at Garwood, N, J., about March 1st. The main
building is 500 feet long by 80 feet in width, and contains

the main machine shop, light machine shop, winding shop
and erecting and assembling shop. A ten-ton electric

traveling crane is operated in this building. The three

other buildings are used for the following purposes; One
building, 72 by no feet, for stock room of raw materials;

one, 72 by no feet, for light winding and testing room,
and the third, 50 by 96 feet, for storage and shipping.

In addition to these buildings there is a boiler room con-
taining three boilers, with capacity of 300 horse power,
an engine room with an engine of 150 horse power, with
feed, water heater, etc., to be shortly supplemented by a

second engine, direct connected to multipolar dynamos of

150 horse power capacity; a pattern shop, 30 by 48 feet, a
polishing shop, 25 by 50 feet, and other rooms. Side
tracks are so arranged that cars containing raw materials

can be set in, and those containing shipments taken out
independently, while an industrial railroad runs into all

departments to enable the expeditious handling of light

materials without interfering with the use of the crane for

the transfer of heavy materials. All shafting and
machinery are driven by motors which are supplied with

current from the dynamos in the engine room. Much care

has been exercised in the grouping of tools and machinery,
in order to show the great advantages to be gained from
electrical power transmission with a maximum efficiency

with minimum investment. To this end such large tools

as are in constant use are supplied with individual

motors of sufficient capacicy to operate them, while the
smaller tcols, which require a varying amount of power,
are grouped together upon short lengths of line shaft-

ing with a motor sufficiently large to meet all require-

ments made upon it, but without the heavy investment
in motors necessary if individual motors were provided
for each tool with a sufficient capacity to operate each
one at full load. The works have a floor" surface of

about 62,000 square feet, and throughout show a careful

consideration of advantages to be gained by concentra-
tion of departments, and at the same time an arrange-
ment permitting of growth of these departments without
interfering with the most economical conduct of work.

BUSINESS.
The Western E'ectric company has sold two 45 kilowatt

and one 10 J^ kilowatt no volt dynamos for use in the
Buffalo State Hospital for the Insane.

The Novelty Electric company, of Philadelphia, reports

it is having a large call for its insulators, which have been
accepted by the Fire Underwriters' boards of New York,
Boston, Philadelphia and Chicago, The company is

ELECTRICAL PATENTS.
Issued December 26, 18Q3.

511,328. Method of Electric Commutation and a Fluid

Electric Commutator. Charles E, Emery, Brooklyn,
N. Y,

Two pipes electrically connected like the brushes of a dynamo
are arranged to discharge conducting fluid upon the sections of
moving commutator, the fluid may thus be made to take the
place of the commutator brushes, and renders possible the use
of higher potentials than can be used with ordinary brushes.
Heavier currents may also be carried through each pair of fluid

brushes than has heretofore been practicable with metallic
brushes.

5n,34r, Cleaning Device for Railway Cjuduits, John
C. Love, Philadelphia, Pa.

511.342. Conduit Railway Trolley, John C. Love, Chi
cago, III.

511.343. Trolley for Conduit Railways. John C. Love,
Chicago, III.

511.344. Support for Electrical Conductors. John C.
Love, Philadelphia, Pa.

511.345. Tension Device for Electric Conductors. John
C. Love, Philadelphia, Pa.

511.346. TroUev Bar Carrier for Cars. JohnC. Love,
Philadelphia, Pa.

511.347. Governor for Electric Motors, John Marty,
Jr., Cleveland, O,

511,358. Telephone. Barton Pickering, Dayton, O.

511,375, Method of and Means for Compounding
Dynamo-electric Machines. Elihu Thomson, Swamp-
scott, Mass.

Iron masses called dead poles are placed opposite those parts
of the armature which become polarized by the currents flowing
therein. The current thus flowing in the armature, under
load, so acts as to produce a field of force in which the armature
winding moves, and which will be in proportion to the load on
the armature, and will therefore increase the electromotive
force or counteract any decrease thereof which might be
suffered under load.

511,376. Electric Measuring Instrument. Elihu Thom-
son, Swampscott, Mass.

The instrument comprises an OBcitlaling horse-ahoc magnet,
having its poles in close proximity, and a coil traverncd by the
current to be measured and having an extended Hat porttOQ
between the magnetic polc!,.

5n,4oi. Electric Meter. Lucien Brillic, Paris, France.

5n,407 Process of Making Resistance Plates. Charles
E. Carpenter, Bridgeport, Conn,

5n,4ig. Trolley Wire Crossing. Henry Geise, Phila-

delphia, Pa,

5n,448. Electric Locomotive. John G, McCormick,
Louisville, Ky.

511.451. Electric Bell. Augustus J. Oehring, Chicago,
111,

511.452, Conduit for Electric Railways. Henry D.
Oler, Patersoii, N. J,

511 456. Telephonic Instrument, Parnel! Rabbidge,
Sydney, New South Wales.

5n,46i. Safety Device for Electric Circuits. Charles
H. Rudd, Evanston, HI.

The safety device is designed to afford passage to ground for
static charges while preventing leak of dynamo currents. A
higti resistance shunt is placed around the working circuit, and
from its center a high resistance branch extends to ground.

511,462. Fire Alarm Telegraph. Charles H, Rudd,
'Chicago, III.

511,464, Multiple Switchboard System for Telephone
Exchanges. Charles E. Soioner, Chicago, III.

The circuit connections are such that the individual annun-
ciator of any line, while remaining permanently connected with
the line circuit, shall remain inoperative or irresponsive to
signaling currents in the circuit during the connection of the
line with another telephone line.

511,495, Electric Arc Lamp. Reginald Belfield, Londoo,
Eng.

511.503. Electric Measuring Apparatus. Theodore Bru-
ger, Bockenheim, near Frankfort-on-the-Main, Ger-
many.

511 514. Process of and. Composition for the Manu-
facture of Porous Cups for Electrical Batteries. Frank
G. Curtis, Philadelphia, Pa.

The cups are manufactured by moistening a suitable clay
with water containing carbonate of ammonia in solution, after
which the clay is moulded to the proper form and baked.

511,523 Current Regulator for Dynamo-electric Ma-
chines. Charles D, Haskins, Brooklyn, N. Y.

The regulator is for constant current arc light machines, and
acts by shifting the brushes upon the commutator. An electio-
magnet mounted to rotate is revolved by the rotating armature.
Arevoluble armature 11 mounted opposite the poles of the
magnet and tends to rotate under the pull of the magnet,
which pull is normally counterbalanced by a weight. The
brush carrier is connected with the armature, and when the
current increases the magnet overcomes, the constant pull of the
weight to shift the brushes to lessen the current, and vice
versa.

511,524. • 'onverter System for Electric Railways. Gustaf
E. Hesse, Brooklyn, N. Y.

511,527. Automatic Electric Light Extinguisher. George
M. Hughes and George T. Reed, Baltimore, Md.

5n,547. Electric Wire Covering. Franklin S. Randall,
Philadelphia, Pa.

The covering consists of raw cotton in bulk, the cotton being
first formed into a yarn and then wrapped about the wire.

511.559. Electrical Transmission of Power. Nikola Tesla,

New York, N. Y.

The invention relates to the operation of motors having inde-
pendent energizing circuits; alternating currents are passed
through both of the circuits, the phase in one being retarded to

a greater or less extent than in the other.

511.560. System of Electrical Power Transmission.
Nikola Tesla, Ntw York, N. Y.

5n,652. Cloth Cutting Machine. Arthur K. Thyll,

New York, N. Y.

511,570. Rotary Electromagnetic Engine. Henry P,

White, Kalamazoo, Mich,

511 589. Telephone System. Frank R. Co'vin, New
York, N. Y.

511.611. Insulator. Charles N. Hammond, Boston,

Mass.

511.612. Insu'ator. Charles N. Hammond, Boston,
Mass.

511.613. Rosette for Electric Lights. Charles N. Ham-
mond, Boston, Mass.

5n,62i. Electric Motor Apparatus. William A. John-
ston, Arthur W. Browne and John C. DaviJson,
Prince's Bay, N, Y.

5n,627. Electric Railway Switching Mechanism. Charles

J. Kintner, New York, N. Y.

511,634. Trolley Base. James L. Mauldin, Cleve-
land, O,

511,647. Electric Grain Weighing Scale. John Outcalt
and David De P. O. Outcalt, Spotswood. N. J.

511,682. Electrolyzing Apparatus. Antoine J. O. Chal-
andre, Paris, France.

511,720. Fire Guard for Lamp Cords. Edwin E. Angell,
Somerville, and Stephen Porter, Boston, Mass.

511,731, Electric Signaling Apparatus. Thomas B.
Doolittle, Bridgeport, Conn.

5n,742. Electric Cautery Apparatus, James A. Wotton
and Earnest A. Bostrom, Atlanta, Ga.
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The Armour Institute.
Since the opening of the Armour Institute as a result of

the benevolent generosity of Philip D. Armour, the young

men and women of Chicago and vicinity who are seeking

technical instruction need not go away from home for

the benefits of a polytechnic school of the first grade. The
need of such an institution has long been felt in Chicago,

and an exhaustive discussion on the subject in the Chicago

Electric club two years ago attracted much attention. That

this need was a very actual and pressing one is shown by

the fact that although the school was opened only last

year it has already between seven and eight hundred

students.

The Armour Institute was founded for the purpose of

engineering, mechanical engineering, electrical engineering,

mining engineering, the domestic arts, library science, art,

architecture, music, and kindergarten instruction. All of

these departments are not fully organized , but in all especial

attention will be paid to practical training without neglect-

ing theoretical instruction. With this in view no pains or

expense have been spared to secure the best appliances for

the use of the students in class-room, workshop and labora-

tory, and in this respect few of the technical schools of the

country are better equipped, and when consideration is

taken of the aim and backing of the institution it is fair to

assume that within the next five years the Armour Institute

will not be excelled anywhere in instruments and machinery

for practical engineering instruction. The faculty, headed

of Michigan, and was later appointed engineer in charge

of subways on the staff of Electrical Engineer Pierce at the

World's Fair.

At present there are 32 students in the electrical

engineering department, all, of course, doing first year

work. When the department is incomplete running order

there will be three courses open—general elementary,

general and advanced technical, and electrical engineering.

Entrance examinations are held in June and September.

A scholarship certificate of the value of the tuition for one

year is awarded to the student who passes the best prepar-

atory examination in such studies as most thoroughly fit

for work in the electrical department. A similar certificaie

of the value of the tuition for two terms is given in recog-

FIG. I. THE ARMOUR INSTITUTE—\ILW IN THE ELECTRICAL LABORATORY.

giving to ycung men and women the opportunity of secur-

ing a liberal education. It is not intended for the poor or

the rich, as sections of society, but for all who are

earnestly seeking practical education. Realizing the im-

portance of self-reliance as a factor in the development of

character, the founder has conditioned his benefactions in

such a way as to emphasize both their value and the

student's self-respect. Armour Institute is not a free

school; but its charges for instruction are in harmony with

the idea of helping those who wish to help themselves.

Moreover, such liberal provision has been made with regard

to free scholarships, which are intended as a recognition of

merit and ability, that no deserving young man or woman

need forego the privileges of the institute because of straight-

ened circumstances. The scope is very broad and em-

braces an academic department, including a scientific

academy and a technical college, and distinctcourses in civil

by Dr. F. W. Gunsaulus, is able and already large. The

institute is housed in a five-story building, shown in Fig.

4, on the corner of Thirty-third street and Armour avenue.

The structure is graceful in design, well built and supplied

with every convenience. The heating and lighting plant is

placed in the one-story extension on Armour avenue.

The department of electricity and electrical engineering

is in charge of Prof. W. M. Stine, with T. P. Gaylord

as assistant. Prof. Stine is a graduate of Dickinson Col-

lege, where he took the highest honors in science. He
became professor of electrical engineering in Ohio Univer-

sity, from which he came to the Armour Institute. Prof.

Stine was one of the judges in the department of elec-

tricity at the World's Fair, and has contributed many arti-

cles on electrical subjects to the technical and semi-tech-

nical press. Mr. Gaylord received his technical education

in the electrical engineering department of the University

nition of the examination marked second, and a certificate

of the vaJue of one term's tuition is given for the ex-

amination marked third. While general and elementary

instruction is supplied the main object of this department

of the institution is to train students for the work of the

electrical engineer in one of the several fields.

The statement in reference to the completness of the

technical equipment applies with particular force to the

electrical department. It would be an almost hopeless

task to attempt an enumeration of the apparatus ready

for use in this department. Much of it has hardly been

unpacked, and has not been placed in position in the

laboratory. In the present general article a brief outline

of the possibilities in view, with the statement that hardly

any instrument or machine that the student may require

is lacking, must suffice.

The laboratory and lecture rooms of ^ the electrical de-
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partment are located on the second floor of the building.

Views of the former are shown in Figs. lands. The

typical dynamos and motors that are used for study and

measurement are shown prominently in Fig. 1. The ma-

chine on the left of the line is a Crocker-Wheeler no volt

five horse power motor obtaining current from the base-

ment plant, and driving the line shaft to which the other

dynamos are belted. Then comes a Westinghouse 500 volt

direct current dynamo, a C. & C. 1 10 volt direct current gen-

erator, a Westinghouse direct current machine of no volts

and a small Wagner alternator wound for no volts. In Fig.

2 an ordinary bipolar Edison dynamo and a one horse power

Wagner motor for operation on no volt direct current

circuits are also shown. The switchboard frames for these

machines are in position, but have not been fitted up. This

room is also supplied with facilities for lamp testing , a bank

of 100 incandescent lamps and two low tension arc lamps,

shown in Fig. 2, being already in position. The laboratory

is completly fitted and well adapted for the use of students.

There are three large calculating tables scattered about,

while at the sides of the room are several smaller tables

for experimental work. Each student has a locker, with a

private key, for his books and personal effects. The working

instruments are in handsome cases arranged about the walls

of the room, which is large and well lighted. These in-

clude measuring instruments of nearly every make, gal-

vanometers in dozens of varieties, Wheatstone bridges, all

sorts of rheostats, standards of electromotive force, ca-

pacity, resistance and self-induction, a Ewing magnetic

curve tracer, fine Thomson balances, electrostatic volt-

meters and many others. Much of this apparatus is of foreign

manufacture, and the collection as a whole is remarkably

complete and elaborate. The transformers include nearly

every one made, while in the line of batteries, induction

coils, influence machines, magnets and telegraphic and

telephonic apparatus, nothing is neglected. Attention will

also be devoted to electric welding and electrolytic

processes.

That corner of the laboratory shown in Fig. 2 is devoted

to the construction of special instruments and is equipped

with the apparatus necessary to enable the student to make

anything in this line. A Wagner one horse power

motor furnishes power for a light line of overhead

shafting, from which is belted a Pratt & Whitney

tool lathe and a Barnes fpeed lathe, supplied

with all necessary tools. A delicate Hartmann & Braun

jeweler's lathe, directly connected to a ^i horse power

motor, is used for the finest work, while a }i horse power

Ferret motor supplies power to a polishing lathe. The

equipment of this department also comprises work benches

with vises, etc., and a complete assortment of hand tools,

system matically arranged. The instruction in the manu-

facture of instruments is under the direct supervision of

Mr. Gaylord.

A glimpse of the electrical lecture room is shown in Fig.

3. It is supplied with all needful facilities for class-room

demonstration, including a Paragon projector. Prof. Stine

has devoted considerable attention to this aid to instruc-

tion, and, by means of an arc lamp and projecting lenses, is

enabled to throw enlarged reproductions of the illustrations

in the text-books or electrical periodicals on a permanent

screen. In Fig. 3 the arc lamp projector is shown at the

left of the lecturer's platform. On sunny days the curtain

of the window behind it is pulled down, but otherwise the

light is of sufficient power so that the room need not be

perceptibly darkened.

All the mechanical and electrical power needed in the

institution is generated on the premises, and the plant has

been designed to be of use in the instruction of students as

well as for actual service- Two Stirling water-tube boilers

of 200 horse power each, with Hawley down-draft fur-

naces. Fig. 5, furnish steam, the fuel being Indiana slack.

The stack is of brick, 130 feet high. The two feed pumps

are of the Smith-Vaile type, and the Webster vacuum sys-

tem is used for heating the feed water, the exhaust steam

being employed for heating the building in winter.

In the adjoining engine and dynamo room. Fig. 6, is a

200 horse power Hamilton-Corliss simple engine driving a

line shaft by an endless rawhide rope 750 feet long. The
tightening pulley, plainly shown in the picture, is above

the driven pulley. From the shafting, and controlled by

firiction clutches, are belted two dynamos, while another

line of belting leads to a countershaft on the roof, from

which power is supplied to the machine shop on the first

floor of the main building. The dynamo on the right is a

C. &C. 125 volt direct current machine operated at 750

revolutions. It is compound wound and rated at 800

lights, and has thus far carried the load of the building.

The second dynamo is an eight-pole Westinghouse alter-

nator wound for 1,000 volts and of 600 lights capacity.

This machine has not yet been operated under load, but it

is needed, and will soon be thrown on the house circuits,

with transformers on the bus bars of the switchboard,

and excited by direct current from the C.

& C. machine. The switchboard is of white mar-

ble, of three panels, and equipped with Weston in-

struments. The wiring of the building is well done, but

presents no unusual features, save in the cut-out boxes,

which are each provided with an incandescent lamp ar-

ranged to be automatically cut into circuit by the opening

of the door. As cut-out boxes are usually in out-of-the-

way corners, the light is a great onvenience. About

1,500 16 candle power lamps are connected, and a 12 horse

power Perret motor is used to furnish power in the pattern

shop.

Included in the plant is a storage battery equipment of 60

cells made by the American Battery company and illus-

trated in Fig. 7. These cells are placed on shelves in a

small room at some distance from the dynamo room, but

are arranged to be charged and discharged—the former in

multiple and the latter in series—by a switchboard con-

nection. They supply current when the plant is shut down
during the day and for the janitors' work at night.

The Coin-in-the-Slot Telephone in

Chicago.
The Chicago Telephone company has just placed in

several of its public pay stations instruments provided with

a slot arrangement which may prove of considerable value

The Electrical Transmission of Power
from Niagara Falls,

By Gkorgk Forbes.

Discussion.

Part II.

S. EvERSiiED said one speaker had referred to the efTtct

when large solid conductors were used; but Prof. Forbes
did not say he was going to use large solid conductors,

and he (Mr. Evershed) did not doubt that he would not do
so. He showed in his diagram of the subway something
which might be taken to be laminated strip conductors,
so that the skin effect elaborately discussed by Lord
Kelvin would not have any prejudicial effect. But there

was one effect which would come in, and it was of vastly

more importance, and that v;as the induction between
the conductors, whether solid or laminated. It was
easy to work out what the back electromotive force

of induction would be for any pair of conductors
run at any given distance apart, and he had worked
out a few cases, taking the conductors to be 6 inches

apart, or 12 inches, or 3 feet. He also took the density

as 333 amperes per square inch, which he understood
the author proposed to use. He found that there was one
great argument for using as low a frequency as possible,

namely, the enormous inductive drop in the lines if run at

the 100 periods of Mr. Mordey. If they had mains of 3
square inches in section, as Prof. Forbes would have, and
placed those mains 6 inches apart, if they ran at loo pe-

riods they would have an inductive electromotive force of

880 volts per mile. Running at 25 periods this was re-

duced to 192 volts, while the resistance drop was 27 volts.

On that ground alone Prof. Forbes appeared to him to

have an unanswerable argument in favor of low frequency
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to the company, by putting a stop, in a great measure, to

the dead heading at public stations which has been the

source of much annoyance to the telephones in general.

The idea is not a new one, but it is regarded with displeas-

ure by those who have been accustomed to use telephones

without paying for the service. The battery box is much

larger than is ordinarily the case. On the top are five

slots, respectively large enough to admit a silver dollar,

half, quarter, dime and nickel. Each slot has a shute

running directly to a bell inside the box. From the top of

this box there is a transmitter to carry the sound of the

five bells to the transmitter through which the user of the

telephone talks. The bells differ in tone, and with a little

practice the operator at the exchange can readily dis-

tinguish the sound of each. Each instrument is equipped

with a metallic circuit and long distance transmitter, so

that calls for any station that the telephone reaches can be

made. These instruments have been in operation in New
York and Boston for some time, and are said to have filled

their requirements made upon them with a good degree of

satisfaction.

National Electric Light Association.
C. O. Baker, Jr., master of transportation of the Na-

tional Electric Light association, announces that the Trunk

Line association has granted the rate of a fare and a third,

on the certificate plan to Washington and return dur-

ing the period of the convention, February 27th, 28th

and March ist. The other passenger associations have

the matter under advisement, and will, it is thought, in all

probability, make their decision soon.

in that particular^case. The only other point he desired

to refer to was the question of coupling in parallel. He
wanted, if possible, to get Prof. Forbes to tell them dis-

tinctly what were the uses of an artificial load in coupling
machines in parallel.

Mr. Crompton said there had been an important omission

in the discussion. The question which was of real interest

to them was. What would be the cost of power to -the users

in Buffalo or in the more distant towns? How would it

compete with the cost of power produced in those towns?
That was the point which would interest him most. He
should think irany engineers like himself had had such
schemes on a smaller scale brought before them, and in the

large proportion of cases they were reluctantly obliged to

abandon them because the interest on the cost of the plant

was so great as to overwhelm the advantages of using water
power. He had been forestalled in many of the remarks
he would have made by Mr. Ferranti. The barefaced
attempt to pick the brains of the world and then to utilize

the information gained for the benefit of the American
manufacturers was a thing to be admired. He was sorry to

say that similar attempts were often made in this country;

he spoke feelingly. There were many who had spent their

blood and treasure in the perfecling of the mechanical
details and the other details of electrical machinery, and
who could not get any reward for their labors simply
because no system of patent laws could cover every little

detail of design. The regular modern habit was for the

last comer to pick the brains of the world, so they must
not blame the Americans, who were only doing on a large

scale what had been done so often before on a small one
With regard to the culvert he would not like to be in that

culvert when 20,000 volts was going on. If an arc

started at one end of that culvert it would go right up to

the other end, the whole eighteen miles, in a very short

time. Prof. Forbes was going to use porcelain insulators,

and he would ask him if he had made experiments to

know what the insulating power of porcelain was. What
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was good enough for electric telegraphs was not good
enough for underground work, and failures had been
made by those, who, without sufficient trial, had adopted
the material used for aerial insulators for underground
work. They had made great improvements, and had now
got a material that carried 200 volts satisfactory; whether
they would ever get a material which would carry 20,000

volts was beyond him at present. Oil insulators were
supposed to be a great remedy, but he thought there were
many there who would agree with him after a long trial

that they were entirely useless. He did not think con-

tinuous currents had been condemned on suffi-

cient evidence. It was useless for people to

get up in that room and say there were no difficulties in

the matter of "parallelizing" alternators. Grave difficul-

ties did exist, and although Prof. Forbes might minimize
them, and probably wou'd, by his low frequency, he
would find he had not then got over the great problems
that would arise. He did not agree with Mr. Ferranti

that 40 periods were good enough to produce good electric

lighting. He had seen many of Ganz's stations at 42,

and the arc lighting was disgraceful.

Mr. Weeks asked Prof. Forbes whether his circuits

were equally divided on either side with the lead on one
side and the return on the other. Prof Forbes declined to

answer this question.

Mr. Mavor said it would be interesting if Prof. Forbes
would describe the method proposed for ventilating and
drying the tunnel. This was a matter of the greatest

importance, as constant atmospheric conditions in such a

subway were most difficult to maintain. It was notable

that the most severe criticism of the scheme for carry-

ing high tension currents along bare conductors

in a culveit came from the principal exponent of

the similar method of conducting !o > -tension currents.

The author had said in his paper that Mr. Teslahas clearly

demonstrated the rapid deterioration of solid insulations

with currents of high frequency, but many of these effects

are also present with currents of low frequency at an
equally high voltage.

. Maj.Gen. Webber said they ought all to feel the

greatest sympathy with Prof. Forbes in connection with

this paper from one point of view. He had brought

before them a paper referring to work not yet carried out,

and in critic'zing the account he had been good enough to

favor them with, they should remember that it was inevit-

able that modifications would have to be made in carrying

out that work.

Mr. Kapp gave an abstract of a communication from

C. E. L. Brown. Mr. Brown advocated a higher fre-

quency than Prof. Forbes, and with regard to running in

parallel said he had been unable to detect any difference

between low frequencies such as 15 and up to loo. It

was astonishing that even at the present day so

much was still said of the difficulty of running
alternators, single or multiphase, in parallel. He
had run machines of very different types in parallel under
the most different conditions, and had never found the

slightest difficulty; indeed, he had come to the conclusion

that the coupling of alternators in parallel was as easy as,

it not easier than, that of direct machines. To adopt the

two-phase system using four wires seemed to him a good
arrangement, and judging from his own experience none

but good results could be obtained. It certainly seemed
remarkable, considering the number of designs sent in,

many of which were extremely good, that Prof. Forbes

should have decided upon about the worst arrangement
possible for his machine. He could not imagine a more
inconvenient arrangement than the magnetic wheel re-

voling outside the armature, so that it was impossible to

get at the machine while in motion, while losing entirely

the ventilating effect of the revolving wheel for the cooling

down of the armature.

Prof. Forbes said those who had really studied this

problem to some extent, who knew what the difficulties

were and where the pitfalls were, must have felt that

some of the gentlemen who took part in the discussion had

not even begun to gra?p the character of the problem be-

fore them. He himself had felt nothing but sorrow for

the position of the Institution in having such speeches

made on a matter of so much importance.

In the discordant views expressed by the various

speakers he saw a reflection of the train of

reasoning which had been going on in his mind during the

years he had devoted to the subject, and he saw the be-

ginning of the workings of the minds of those who would
have arrived at different conclusions if they had had longer

to think about the matter. He was astonished at the

manner in which the question of low frequency had been

received. He did not claim for himself one atom of credit

for having, after most careful consideration, arrived at the

conclusion that the lower the frequency they got in the

design of their dynamo the better would it be for the

working; but now, after the remarks that had been made,

he began to look upon himself almost as if he were the

discoverer of low frequency. Before going on to discuss the

different speeches he wished to say a few words on a sub-

ject which Mr. Ferranti had brought forward, and which

had also been alluded to in the technical press. It had

been said that the international commission was a farce,

and that those who prepared schemes had been treated

unfairly. Mr. Siemens had in a great measure answered
this, and he would not delay them by referring to that part

of the subject. But it had been said that it was determined

to give to the men who furnished the plans which should be

adopted the superintendence of the work. He held in his

hands a report which he submitted at the time in

which he said that alternating current was to be used,

that it was to be of two phases, that 2,000 volts was to be

used for the local work, that step-up transformers were to

be used to carry it to Buffalo, that the motors were to be

synchronizing motors, Tesla motors with two phases, and
motors with laminated fields and commutators. The in-

ternational commission had been absolutely loyal to its

compact in giving him the superintendence of the work.

The only serious mistake which he made in that report

was to recommend the adoption of the Mordey alternators.

They knew now that they were not of the right frequency,

and that in certain other points they would not suit their

purpose. If the discussion had been barren in certain

parts, tl^ey had at least heard from Dr. Fleming of the

methods used at Deptford to overcome electiical resonance,

and that was an important point. The indorsement which
Dr. Fleming had given to his views he considered to be of

great value, and showed that he had given some attention

to the subject. When he said that the lines should never
be suddenly connected to, or disconnected

from, the machine, he said something which
others speakers probably considered might
be regarded as an axiom. But although it

might be the practice in this country, it was absolutely the

contrary to the practice in America. Accustomed as Mr.
Mordey was to deal only with comparatively small electric
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lighting plants he did not realize what their scheme was
to be, and especially he did not realize that theirs was to

be a power distributing plant, and that the electric light-

ing that was to be done was utterly insignificant com-
pared with the rest of the work. Mr. Mordey's opinion

that he (Prof. Forbes) had thrown down the gauntlet to

electric lighting men showed that he did not realize the

nature of the problem; his reference to transformers of

small horse power as being applicable to their case also

redstance between the dynamos in parallel. Mr. Mordey
put in a group of Sunbeam lamps in series. The lamps
went up and down with a periodicity of a few seconds.
From the moment of those experiments he (Prof. Forbes)
felt that the machines were not suitable for their purpose.
Mr. Mordey thought that artificial loads would introduce
greater dangers. He had been utterly unable to see what
those dangers were. All he claimed for the artificial load
was that it was a help to keep the system from breakdown.
They could not afford to have breakdowns.
He looked to every possible safeguard that
could be devised even though the expense
were something greater. In this case there was no addi-
tional expense, because the artificial load when not being
used for that purpose was useful for other purposes. Mr.
Mordey's remarks about skin resistance would be accurate
if they could subdivide the 36 square inches required for

the conductors of the first 15,000 horse power used at 2,000
volts. But they could not get space for the enormous
conductors unless they massed them together, and at high
frequencies the skin effect would come in. Mr. Mordey's
remarks on transformers caused him the most regret, for

they' showed him how far he was from grasping the
problem. He did not appear to realize the work that

must be done by consulting engineers. An engineer was
very little likely to advise such a scheme until he had
every detail worked out to a very large extent. Foresee-
ing difficulties with manufacturers, he set to work to

design transformers of low frequencies for every kind of
work for which they wanted them. Designing transformers
for special cases and for larger sizes than usual was somewhat
laborious work, but the results were quite certain when they
knew the quality of iron used. Efficiency was so high as to be
of almost no account at all when dealing with the large

sizes which they required for their work. With regard to

the question of the electromotive force of the dynamos, he
really hardly understood Mr. Mordey, who wanted them
to use 500 volts. If Mr. Mordey would estimate the

section of copper for 50,000 horse power or so, he would
see the difficulties to be met with. That copper section

would be about 400 square inches. He had no doubt Mr. Mor-
dey had never realized that until that moment. He could

quite understand that with Mr. Mordey's type of machine
it would not do to go above 2,000 volts. But he was sur-

prised that Mr. Mordey was not able to realize these two
facts; first, that with a 5,000 horse power the space taken

up by insulation was quite immaterial, and in the second
place that if you shirked the difficulty of insulating to

20,000 in the fixed armature of the dynamo you would
have to face it when you came to the fixed transformer.

Mr. Mordey's remarks on lighting were quite beside the

mark. Theirs was not a lighting station. Mr. Kapp had
dealt with the relative efficiency of single, alternating, two-

phase and three-phase currents, and quoted Prof. Elihu

Thomson's views. Prof. Elihu Thomson had submitted
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showed it; his willingness to condemn the artificial load

on the ground of expense also showed it. With regard to

parallel working, Mr. Mordey argued, if 100 periods suc-

ceeded, why go down to 25? He (Prof. Forbes) had
shown twenty reasons for going down below that. It was
true 100 periods would allow of the machines working in

parallel without getting out of step. But they wanted
more than that; they wanted them to run in step without

waste current passing from one to the other and with-

out breakdown. He did not consider that loo periods

would succeed so well as Mr. Mordey would lead them to

believe. Mr. Mordey knew quite well that while his alter-

nator worked nicely in parallel it did not work perfectly;

he knew his machine had broken down at times. They
at Niagara could not afford to experience such break-

downs as he had met with in his corrparatively small ma-
chines. Mr. Mordey's alternator did not work well

enough for their purpose. He said before deciding

whether to adopt it or not tests must be made with high

LECTURE ROOM, ELECTRICAL DEPARTMENT,

to him the whole of his reasons for his statement, and he

examined them most carefully, and found that they owed
their error to the common American mistake of estimating

the size of the conductor by the amount of drop

thty were going to allow instead of by Lord Kelvin's

law of economical section. Mr. Kapp admitted his (Prof.

Forbes') proof that the losses in the field of a multiphase

motor were increased 42 per cent, in the case of a partic-

ular motor when they doubled the frequency, but he

claimed that a machine with twice the number of poles

running at the same speed gave lYz times the power. Had
it not been Mr. Kapp who said that he would have taken

no notice of it. But in both of them they had the same
total number of lines of force rotating with the same
velocity round and round the armature, generating the

same electromotive force in the armature and the same
current. There was no difference whatever in the power
developed In those two machines, and the 42 per cent,

remained as he (Prof. Forbes) had given it. Mr. Kapp
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said they could not find space to put rings on to a direct-

currcnl motor to convert it Into a synchronizing motor.

He {Prof. Forbes) did that last summer with one of the

stock machines supplied by the Westinghouse company.
Mr. ICapp said he did not know how he would start that

motor. The motor would only require to be started once

in several monihs, yet he had started it without recourse

to Tesla motors. Mr. Kapp said he had objections to low
frequencies with motors, but he did not give his reasons.

He heartily thanked Mr. Kapp for the way in which he

spoke of his (.Prof. Forbes') machine; he was exceedingly

glad that a man of such eminence in designing as Mr.
Kspp had spoken so well of the machine. He need hardly

say that if he dreamt that the Cataract Constructiou com-
pany were acting in any unfair way he should cease to be

connected with the work, Mr. Ferranti had been good
enough to tell them that he had stolen this machine from

C. E. L. Brown. Mr. Brown said it was the worst

possible design that could have been devised. He knew
it was simply a ridiculous assertion that the design of that

machine could be said to be in any sense like that of Mr.
Brown; but he was glad to be able so promptly to bring a

a quotation from Mr. Brown to show that he did not think

so. He believed bis (Prof. Forbes) machine was the first

which had been designed upon a principle which ought
always to rule the design of a large machine
of a new type of construction where they had
not past experience to go upon, and that was
that they should reach the most economical efficiency.

In this design he had added material until he reached a
point at which $60 worth of material did not save one
horse power. He had found, as the result of ex-

perience in trying parallel running with dif-

ferent types and a certain number of different

frequencies, that lowering the frequency increased the

efficiency, and not only the ease, of parallel working.
With regard further, to Mr. Ferranti's remarks, he denied
it! tola that any person had the right to say that the design
of that machine had a plausable resemblance to the design
of any machine that was put before the company. He was
seeking to get the best design he possibly could, and in

so doing it so happened that he differentiated that machine
from any one of those sent in infinitely more than they
were differentiated among themselves: Mr. Ferranti
said he was wrong in saying that 20,000 volts completely
insulated was so very good. He (Mr. Ferranti) thought
10,000 volts with one pole to ground was better. He
gave as his reason that with the 20,000 volts, if one con-
ductor was put to the ground, the whole insulation was
reduced to lo.oco volts. Yet he admitted that he had one
of his own conductors to ground; suppose the other got
put to ground by any means, how many volts insulation
would that be reduced to? It might be that by using
concentric cables they avoided the chances very much of
putting the other one to ground, but there were con-
nections and numbers of other means by which it could be
put to ground far more likely when hidden underground

to his views they might have appeared to be. It might be
premature for him to say so, but he felt now that all those

who had entered into the discussion would, with further

study of the subject, ultimately arrive at his position.

Meanwhile he thanked them heartily for the expression of

their opinions; he appreciated their motives, and he ap-

preciated the value of what had been said by some of Ihem.
At the same time he could assure them that he had not

lost one particle of confidence in the perfect success of the

work that was being carried out; in fact, his own opinions
had been strongly confirmed by the general result of the

discussion.

The president said although the hour was very late he
was certain they would not wish to close that meeting and
the session without conveying to Prof. Forbes their deep
thanks to him for having brought that subject before them,
and for having elicited such an important discussion.

They had evidence before them that night of Prof. Forbes'

enthusiasm and his nervousness, or rather his suppressed
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anger every now and then had kept him from that fluent

delense of his position of which they were more familiar.

He was quite certain that if anyone of them had worked for

years on a tremendous undertaking like that of Niagara,
and had been as severely handled as Prof. Forbes had been,
they would not have remained as cool as he had.

Electricity Building Not Damaged.
During the fire at Jackson Park last week ihe electricity

building was threatened by flying sparks, but men were

stationed on the roof, and although a blaze was started at
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than in the subway. They owed some gratitude also to
Mr. Evershed for working out the back electromotive
force due to the inductive action of the conductors, and
for showing them how valuable low frequency was for that
reason. Mr. Crompton complained that he had not given
the cost. Mr. Crompton might be perfectly sure that
when they knew the actual cost down to a penny he would
not give him the cost then either. There were some things
he could not tell them, but he did not think the Institution
had any right to complain of his not having been candid
enough. The result of the discussion upon his mind had
been, first, astonishment to find that he was a discoverer
instead of a plain, straightforward plodder; and in the next
place he was impressed by the vast differences of opinion
expressed bydififerent members of the Institution. He felt

a good deal fortified in all the conclusions he had arrived
at by the general result of the criticisms, however opposed

one time, it was quickly extinguished. After the fire there

was a report that a number of boys had been surprised in

an attempt to set the building on fire, but the rumor was not

confirmed. The casino, peristyle and music hall were

totally consumed, but as these structures were empty and

must necessarily be destroyed in any event, the only ac-

tual damage was in the manufactures building, where a

number of cases of foreign exhibits were injured by water.

Probably the total loss was less than $20,000. Nearly

all the exhibits have been removed from electricity build-

ing.

An ordinance granting an electric lighting franchise is

under consideration at Baker City, Ore.

The Practicability of Electric Conduit
Railways.'

By Aluert Stetson.

Part I.

Two years ago, if an electrical engineer had been asked
as to the practicability of an electric conduit railway, he
would probably have shrugged his shoulders and expressed
great scepticism as to ultimate success. The writer hopes
to be able to show that some real progress has been made
since then, and that the way out of the difficulty is in sight.

Electric traction for street railways has come to stay,

and we must choose between the trolley, secondary battery

and a conduit construction (either slotted or closed). The
trolley has been and still is the most important factor in

electric traction. It has done and still is doing excellent

work in educating the public into the beauties of rapid

transit in cities. There is much talk in our sensational

daily press about the "deadly trolley," but much of it is

ridiculous, and most of it undsserved. Surely no member
of this Institute has joined in this outcry, and it would
be a move in the right direction if some of our daily papers
would have attached to their staffs men who are capable
of judging of technical subjects, so that they might be able

to impart correct ideas as to the march of human ingenuity

and progress. Our daily newspapers have specialists to

report society scandals, dog-fights, pugilism and horse-

racing. But is it not strange that none of them employs
trained technical experts? The progress of the arts and
sciences is certainly as interesting to the average man and
woman as is what ladies do and say in a Turkish bath!
It is, perhaps, useless to undertake to reform the press

in this respect, but, until we can, we must expect from
.ime to time to hear of the "deadly trolley." There is

a field, and a wide one, for the trolley, and the men who
have devoted their talents and their.money to advancing
electric traction by the trolley deserve well of the race.

Many men have worked in this field, but I believe

that Frank Sprague, with his twelve miles of road
in Richmond, working successfully, sent electric railways

forward twenty years. All honor then to the trolley men!
They have and will hold for a long time the field in smaller

cities and towns, and for inter-town communication. Rail-

road men, as a rule, are very conservative, and until a few
months ago there was nothing in sight that gave promise of

our being able to do away with the trolley in cities. Cer-
tainly they could not be expected to wait until something
practicable appeared, nor could they afford to stop their

oars as soon as they heard of fairly successful experiments
with a conduit railroad. Large vested interests cannot be
overthrown nor changed in a moment, and it will be inter-

esting to see what position trolley men will take when the

conduit has demonstrated its utility and practicability. I

expect to find them more than ready to adopt it wherever
the traffic will warrant them in so doing.

We have admitted the claims of the trolley people, and
given them due credit. But there are also rights of the

public that must be respected. The streets of our cities

belong to the public, and not to corporations. So long as

nothing better was in sight, it was to the advantage of the

public to have rapid transit, even though the trolley were
the medium. But the structure is unsightly, and the poles

and wires are a constant menace to the public. A trolley

current will not, probably, kill a man who has no organic
disease, but it will kill an animal, it will terribly bum any
one who comes in contact with it, and would probably cause

the death of a man troubled with heart disease. The feed

wires are a constant source of danger. A trolley wire
may get crossed with an electric light wire carrying

an arc current, and it then becomes a dangerous thing. If

the streets are at all wide, very large poles, taking up too

much sidewalk space are used, and these invade public

rights. We have a right to beautiful streets, and no
corporation, for the sake of private gain, has a right to

disfigure them. We have a right to safe streets, and no
corporation has a right to contribute anything toward
rendering them less safe. In our cities and large towns
trolley as well as other current conveying wires must go
underground so soon as any economical and practicable

method is demonstrated.

Secondary batteries have been used in nearly every large

city of the civilized world to supply the demands for elec-

tric traction, but have been given up as too costly. I know
there are still people who are willing to spend their money
on this ignis fa tuus. but the number is growing beautifully

less year by year. The writer has spent much time in in-

vestigating the subject here and abroad, has examined
everylhing in this line that Europe has offered, and he as-

serts, without fear of successful contradiction, that not one
instance can be found in the world where a traction second-

ary battery has paid an honest dividend. The cars (if sup-

plied vrith sufficient power) are too heavy for ordinary track

construction, the heaviest ballasted steam track being
scarcely good enough to insure them a commercial life.

The conditions essential to the life of a secondary battery

are large, thick and heavy plates. Such a battery can
probably be commercially employed in lighting stations,

but those are diametrically opposed to the conditions for a
traction battery. In traction the battery must be small (on

account of the limited space at our disposal) and it must
be light, for every 150 pounds of lead carried means the

cost of transporting a passenger. To run successfully, we
must be able to ascend such grades as exist in railway work,

and when sufi&cient battery power for this is carried, the
car becomes unwieldy. A sudden call for power on a

small battery may tear it all to pieces, and the "self-

contained" car then becomes anything but an "ideal" mo-
tive power. When, in 188 1, Sir Wm. Thomson carried

across the channel, Faure's little box containing 1,200,000
foot-pounds of electrical energy, great hopes were excited,

and those million foot-pounds of energy was soon changed
into miUionfi of shares, and that changing process has been

I. Rsad before the Americaajinstitute of Electrical Eag;ineers,
New York, December 20, 1893.
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going on ever since. The average investor did not, of

coutse, know that those large figures represented about the

energy of lyi ounces of coal, and that, if Sir William had
brought his pockets full of good cannel coa', the supply of en-

ergy in Old England would have been much increased, but

investors did believe that there was the "ideal" system

for electric traction. The best electrical, chemical, me-
chanical and engir earing skill was employed, improve-

ments were made on the original cell, millions upon
millions of dollars were spent, and the results have been
financially disastrous. Remember, please, that, to any
but the electrical crank, the treasurer's books are the

court of last appeal. The experience has been costly, and
the shores of Old England are strewn with the wreckage
of secondary battery ventures, and the bones of many a

victim lie bleaching in the sun! But has nothing been
done since then that gives promise of better things?

Judged by my standard (the dividends paid), I answer,

'"No;" and to one who understands the principles involved

in a successful traction battery there seems to be nothing

in sight to bid us hope for a successful solution of the

difficulty from this direction. Should future metallurgists

make us acquainted wiih some new metals, or should a

cheap supply of pallad'um become available, the problem
may be changed. But the writer believes the experiments

of the E. P. S. company in England and those of the

Julien company in this country exhausted the possibilities

under commercial conditions, and that we have seen no
better battery than theirs. It is often said that the patent

complications stopped the secondary battery experiments

in this country (they did not in Europe), but I am unable

to understand how. The Brush company has the patent

rights, and the Julien company, or its successors, the

exclusive license, and I have not hjeaj.d.... of any extrapr-

appears to have much the better of the argument. It is, of

course, true that the cab'e traction has greatly increased

the revenue of the Broadway line, but so would electricity

have done. It is a well known fact that the belter the

facilities offered for travel, the more people will avail them-
selves of them, to the increased profit of the company
supplying the need. There is nothing in the cable success

htre in New York to discourage the electrician, and I hope
to see in a few years a conduit system in operation on
Broadway and Third avenue.
There is one other class that may be mentioned in pass-

ing, where mechanical motors are employed on the separate

cars. Many different motors have been proposed, such as

carbonic acid gas, ammonia, gas engines, hydraulic motors
and compressed air. None of these have, to my know-
ledge, demonstrated their commercial utility, alihough I

think the future outlook in this direction is promising.
Some years ago, in company with Mr. Stauffer of this city,

I rode over the road from Vincennes to Paris on a line

operated by the McClosky compressed air system. Its

operation was all that could be desired from a spectator's

standpoint, but I mistrust it had the same trouble ss

many others—good ecough to speed money on for experi-

ments, but unprofitable from a financial point of view.

We now come to a consideration of conduit roads, their

excellencies and their defects.

For years electricians have worked to develop a practic-

able conduit system of electric railway, and many attempts

have come near to success. The most extensive and,

until recently, the most successful was the Bentley-Knight

system. An immense amount of money was spent, the

best talent was employed, and extensive lines vfere built

at Cleveland and Allegheny City. Experiments were made
in New York and Boston, and with the withdrawal from the

THE AKMl.) INSTITUTE.—EXTERIOR VIEW.

dinary exertions on the part of the Biush company to

reduce their surplus by secondary battery experiments

—

and I do know that the cars used in the Julien company's

Fourth avenue trials are for sale at "genuine bargain"

prices. I admit that I may be mistaken, but uiiversal

experience is a pretty safe guide, and any one trying to

work out a system of accumulator traction has my sym-

pathy, and my prayers that he may early see the error of

his way and return to the fold before the last fatted calf

has been killed and eaten!

In a paper read before the American Street Railway

association at Pittslurg, on October 21, 1891, George

W. Mansfield said:

"Our rival is the cable. It certainly does look as if for

the enormous sums they expend in making their system

feasible, we cught, for an equal sum, to make ours per-

fect. Mechanically it is an assured success, but electric-

ally it has not so proved."

In large cities the cable is a real rival of electric trac-

tion, and in many places has proved commercially success-

ful. But there aie some things that may give the elec-

trician hope. The cable roads of St. Louis have to a very

great extent given up their cable and are using the trolley,

while those of Kansas City and Denver are said to be in a

bad condition financially. City railroads in the future

will, no doubt, be electric, and it is questionable whether

any more cable roads will be built. The cost of the power-

ful machinery n quired, the wetr and tear upon the cable

and the grip, the large amount of real estate required for

their buildings consthute serious "first charges" upon the

earnings of cable companies, and confine their operations

to very large cities, where traffic is enormous. Electric

traction demands only a porrion of the expense necessary

for a cable road, and capital is seeking this method

for investment, while "fighting shy" of cable

roads. When a car is on the track, ready to be

moved, it is a question of veracity between the electrician

and the cable man as to which motive power can move it

more economically. Perhaps the advantage lies a little in

favor of the cable man, but when interest on capital

invested in buildings, real estate, machinery and the

natural deterioration are taken into account, the electrician

field of the Bentlej -Knight s^ stem disappeared the last

hope of our being able to place bare wires in a slotted

conduit exposed to the severe conditions of our American
climate. There is cot a city in America to-day where a

bare conductor laid in a conduit can earn a dividend on
the capital invested. No matter what the system may be,

no matter how carefully the insulators may be protected,

unless the conduit is made air-tight and water-tight (which,

cf ccurse, no slotted conduit can be), mud and dirt will

get into the conduit and settle on the conductors. Leakage
takes place from a conductor in proportion to the length

exposed, and glass, porcelain, ebonite or any other of the

so-called insulators, when covered with dirt, conduct the

current as well as a similar layer of dirt elsewhere would
do. Over the path in this direction Nature seems to have
posted the warning "No thoroughfare."

F. L. Pope, in an article quoted by Carl Hering,' says,

in speaking of conduit experiments: "Hundreds of

patents has been taken nut and more than a million

dollars have been disbursed in paying for tuition in the

costly school of experience. More than once, and in

more than one direction, success has at times seemed
almost certain; yet the truth corapela me to say that, from

the hard, practical standpoint of dollars and cents, by
which every invention must first or last be tried, the net

outcome of all this vast expenditure of labor, time and
money has, up to the present moment, been almost

insignificant. The award which awaits the fortunate

person who succeeds in completely solving this

problem may well be regarded as a potentiality of

wealth beyond the dreams of avarice. The problem of

the underground circuit does not at first sight appear to be

a very difficult one. It renders necessary, in tte first

place, a construction which will effectually resist the action

of forces tending to disturb the condition of the wires, and
with the heavy traffic on the streets this involves a very

strong structure. It is absolutely necessary that the con-

ductors shall remain insulated from each other and from
the ground under all conditions of weather. The exigen-

cies of heavy rains and snows necessitate a construction

which shall permit of a thorough insulation of the con-

I. "Recent Progress in tlectric Railways," pp. 168-170.

ductors and a drainage of the entire sjstem. There are
other minor points which require to be taken into con-
sideration. Without going into details, it li sufficient to
say that the conduit system has been tried on an extensive
scale in Denver, Cleveland and Boston, and to a lesser ex-
tent in several other places, but in every case the continual
interference consequent upon its use has exhausted the
patience of the traveling public and compelled its abandou-
ment."

Mr. Mansfield, in the paper a' ready quoted (also Her-
ing, p. 170), says: "In spite, however, of all this refine-

ment and study, praclically nothing has been accomplished
;

and I have no hesitation in saying that the continuous
live conductor in an open slotted conduit is to day a failure,

and that it cannot be made a success throughout our cities

of to-day, its fatal weakness being our inability to prevent
the conduit from becoming filled with water, mud, etc.

The time may come when cur sewerage systems will be
perfect enough to enable us to overcome this fatal weak-
ness. To-day, however, thty are not, and even an opti-
mistic view puts this time a long wav distant."

F. H. Monks, of Bostoa, siys: "Ttie conduit system has
been thoroughly tested, and has been shown to possess no
commercial value for the propulsion of street cars to date."
The standard work, *'The Electric Railway in Theory

and Practice," by Oscar T. Crosby and Louis Bell,

says (p. 255): "The fundamental difficulty with alt

slotted-conduic electric roads is the enormous difficulty of
proper insulation. This arises from the very nature of
the case, for the conductors are placed in a tube of limited
diameter in free communication with the open air thiough
the slot. Water, dirt and mud inevitably find their way
in, and sooner or later the result has been either a positive
short-circuit at a single point, or general leakage along the
line in sufficient quantity to paraljz; its operation."

The Northwestern Elevated Railroad
Company.

The ordinance of the Northwestern Elevated Railroad

compiny, twice amended by the Chicago council and
twice vetoed by the mayor, was signed last week by Mr-

Hopkins. No changes were made by the mayor, and he

asserted that he had no reason to believe that the road

would not be constructed. Alderman Tripp, who has-

fostered the measure, assured Mayor Hopkins that the

ordinance would be accepted by the railroad men, and
said that within two weeks the |ioo,ooo bond provided

for in the ordinance would be placed in the hands of the

city officials

Since the final passage of the ordinance some of the

Chicago papers have published a plan, which it is claimed

has been in the minds of the promotors of the North Side

elevated road for a considerable length of time. It

includes the extension of the proposed road north to Mil-

waukee, running through Evanston, Waukegan and several

oiher towns between here and Milwaukee, and sev-

eral branch lines. Extended purchases of real estate in

this territory seem to be about the only authority for the

tale, but the subject has been freely discussed and at least

some minor steps taken in the matter.

Wire Thieves.

For some time the Chicago Telephone company has

been troubled by the lossof wire. Frequently, it isclaimed,

as much as six or seven miles has been removed from one

place. The operations of the thieves were not confined

to overhead wires, but service wires in conduits were also

stolen, and it is said that fully 40 miles of telephcne wire have

been lost by the company in the last three months. A
month or so after the telephone company began to suffer^

the South Side electric railways also began to lose wire.

Once or twice every week a raid would be made on one of

the electric lines, and an aggravating delay would follow

until the break could be repaired. The loss of the com-

panies soon ran into hundreds of dollars on traffic

alone. Sunday afternoon two young men were seen wind-

ing up half a mile of wire on Lake street. They were

arrested, and it is thought that the leaders of a gang en-

gaged in this work have been secured. 0;her arrests have

been made, and it is to be hoped that the telephone and

railway companies will now be allowed to give uninter-

rupted service.

Northwestern Electrical Association.

Every effort has been made to provide for the enter-

tainment and comfort of the visitors at the convention of

the Northwestern Electrical association held in Milwaukee,

Wis., commencing Wednesday, January 17th, at 2 p. m.

The original intention was to continue the meeting for two

days, but it has been decided to extend it one day longer,

Oj the evening of the second day a banquet will be given

at the Hotel Pfister. Visits will be paid to places of

interest in Milwaukee and the vicinity. Among the pro-

posed places to be visited are the Milwaukee Street Railway-

company's new shops, the power house of the E. P. Allis

company, the Pabst Brewing company, the Edison power

station, the Siemen & Halskepower station and the Badgeir

Illuminatirg station.
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We have tried advertising in several electrical papers,

and after discontinuing our advertisement in 3'our journal

YEiectrUal Worldl we advertised for a considerable period

in the Western Electrician, which we found a valuable

paper for reaching the West, our card in that paper bring-

ing us many communications, a number of which resulted

in sales of our alternating apparatus, including a plant for

the University of Wisconsin.

—

Extract from a letter of F.

A. La ^oche, president of the La Roche Electric Works

^

Philadelphia^ to W. J. Johnston^ publisher of the Elec-

trical World.

Since the publication of the Western Electrician's

editorial of two weeks ago nearly all of the Chicago daily

papers have taken up the matter of the expiration of the

fundamental telephone parent on the 30th of this month.

A good deal is being done in the direction of informing the

public in regard to the telephone situation. This is the

right course to pursue, as the demands of the telephone

monopoly on the telephone users have been so unreasonable

that it is the duty of the press to make it plain to the pub-

lic that the days of extortion are now over. And in the

performance of this good work care should be taken to

have it fully understood that there is only one patent

standing in the way of the free use of the telephone and

all its needful accessories and combinations,' and that that

patent expires January 30'h. A portion of the daily press

has made ihe mistake of assuming, practically, that only

the private line field is to be thrown open, the exchange

system being so well fortified by subsidiary and combin-

ation patents that the larger cities and towns offer very

little ipc'ucement to capital to invest in competing ex-

change systems. This i> a wrong conclusion, as these

minor patents are narrow in scope, and without in any way

infringing upon them inventors and manufacturers will

find little difficuliy in supplying the competing exchanges

with a full line of apparatus necessary to make them

thoroughly tfficient and successful. Now that the situ-

ation is being made clear there is little doubt that electri-

cians, manufacturers and inventors will promptly avail

themselves of the opportunity, and we venture the pre-

diction that the public will be most agreeably surprised

by the excellence of the apparatus and service offered it

and at the reasonableness of prices and charges, all of

which can well be afforded with plenty of margin left for

returns to capital.

Already every indication points to great activity and

vigor in the coming telephone war. In Chicago especially

the prospects for healthy competition are bright. Beside

the old company, two others are in the field for local ex-

change business, one having already secured an ordinance,

while the application of the other is pending in the council.

The latter covers the entire city, providing for under-

ground wires in the central district. The annual charge

for the service is not to exceed $75 for the first year, $70

for the second year and $65 thereafter, a,nd the company

agrees to pay semi-annually into the city treasury five per

cent, of its gross receipts. The present rental rate of the

old company is $125 per year, nearly double the minimum

rate proposed'. We hope that the new companies have a

clear understanding of the task that lies before them, with

resources sufficient 10 enable them to make an honest

effort to supply an adequate telephone service in Chicago

independent of the Bell interes's. If this effort is made

ia goDd faith, the competing companies deserve and will

no doubt receive the support of the business men of Chi-

cago, who will gladly have their old instruments removed

if convinced that the new service will enable them to

reach their business associates at a lower price. The
complication introduced by rival exchanges forms the

most perplexing feature of the situation, but undoubtedly

a means will be found to lessen the threatened inconven-

ience, perhaps by some sort of an understanding between

all the anti-Bell companie;.

We congratulate the daily pipers of Chicago upon the

advancement they have made, which is shown by the pub-

lication of the statement that the fire at Jackson Park

which destroyed th; casino, peristyle and music hall

was not caused by electric wires. Ol course it would be

very hard even for the daily papers to attribute the fire to

electricity, inasmuch as all the wires had been removed from

the building in which the fire started, but it is a hopeful

S'gn that the daily pap.rs perceived the fact and that they

published a statement to that effect. It is possible that

some day they may investigate the causes of mysterious

fires in buildings containing wires and not take it for

granted that electricity is the cause of these conflagrations.

The concluding installment of the discussion of Prof.

Forbes' paper on the "Electri:al Transmission of Power

from Niagara Falls," which was read before the Institution

of Electrical Engineers at London, is presented elsewhere

in this issue. It will be noticed that the criticisms of

those who did not agree with Prof. Forbes applied not

only to the plans which were finally adopted, but to the

method pursued by the Cataract Construction company in

securing specifications from designers and engineers. That

Prof. Forbes appreciated the significance of the criticisms,

and undoubtedly construed them as a reflection upon his

personal integrity as well as an attack upon thecompany's

policy, is shown by a statement from him published in an

English contemporary. In this communication he de-

nies that he has availed himself of the ideas of others who
submitted plans and designs for machinery. It had been

charged that Prof. Forbes had appropriated special

features designed by C. E. L. Brown in the construction

of the 5,000 horse power dynamos adopted by the com-

pany. Concerning these charges Prof. Forbes says: "I

am quite sure that Mr. Brown would conoborate the

statement that the general features of the designs are

totally distinct. But my critics particularize the charge

by saying that I have taken from Mr. Brown's design the

idea of winding the armature with copper strip, insulated

with mica. Is it claimed for Mr. Brown that he is the

originator of such a proposal? Mica insulation is largely

used in the States; and further than this, I have in ray

office the drawings of the first 5,000 horse power alter-

nator which I designed long before Mr. Brown got out

his design, in which the winding above referred to was

adopted. I u my latest design, however, it happens that

the armature is wound with cotton-covered copper wire,

No. o B. & S. gauge. It is true that the fields are wound

with copper strip, but the insulation is tracing cloth."

The charges and insinuations of Messrs. Ferranti and

Crompton against the policy of the company are fl itly de-

nied by Prof. Forbes, who says that the company has al-

ready paid $91,000 for engineering advice to English,

Sffiss and French engineers, something that has never

before been done. Furthermore, it is asserted, on behalf

of the company, that it took no advantage of those who
submitted proposals. Oj the contrary Prof. Forbes says:

The Niagara enterprise is probably the first American
enterprise that ever came to Europe, saying, "We have
already subscribed our capital in America, and we are

ready to exchange such portion of our cash as may be
necessary to secure the brains to properly conduct our

enterprise." I confess I am ashamed of my countrymen, and
cannot imagine what is the animus which has led to so

willful a misconstruction of such liberality, foresight and
straightforward dealing.

It is to be regretted that such a controversy shou Id heav

bsen possible, and it is to be hoped that whatever mis-

understanding may exist will be speedily cleared up.

Discussion of rapid transit p'ans for Chicago is now oc-

cupying considerable attention, and it is noticeable that

there is a marked tendency toward the general adoption of

electricity as a motive power. Samuel W. AUerton, one

of Chicago's most successful business men and a large

holder of street railway securities, has come out as an

earnest advocate of the electric motor in place of the steam

engine on elevated roads. Mr. AUerton points out that a

vast saving could be effected in the operating expenses of

the Alley "L" road if motors were employed instead of steam

engines. He recogn'zes the fact that in order to secure

permanent financial success the road must extend its line

further north, penetrating the heart of the business dis-

trict, and he submits that this can only be done by the em-

ployment of electric locomotives, as the business men
would not consent to the use of steam engines in the retail

district. The arguments which Mr. AUerton advances have

long been recognized by electrical engineers, and it is

certainly a most encouraging sign to see that holders of

securities of this kind are becoming impressed with their

force, Mr. AUerton does not approve the policy of the

directors of the Alley "L" road. Hesays: "I told them from

the first that they should use electricity, and they will come

to it yet, but they are too slow. They are burning up their

earnings in hard coal and paying it out to engineers, fire-

men and other employes absolutely necessary to the sys-

tem of steam motors. But they would not believe me.

They went ahead and loaded the structure with steam loco-

motives. They burn $6 worth of ccal every day, or more,

in every engine, and the engineer and fireman must be

paid $3 a day each. Now that is §12 per day for every

locomotive, to say nothing of the cost of repairs and care.

With electric motive power they could move faster and

handle more cars, with a saving of from $8 to $10 a day

on every motor. With electric motors the Alley Elevated

could save $50,0:0 a year in the operating department

alone and could run faster and haul more people with a

great deal less noise and nuisance."

Generally speaking, Mr. AUerton expressed the belief

that from an investor's view point there was no question

of the superiority ot electricity over other forms of energy

for railway propulsion. His extensive street railway inter,

ests, not only in Chicago but elsewhere, give additional

weight to his arguments. Concluding, Mr- AUerton said:

''It should be kept in mind that rap'd transit makes more

money for s'ockholders than slow transit. Cable cars are

better properties than horse cars, and electric cars are

better paying property than cable cars. I changed the

City Railway horse cars to cable cars, and I have some

electric lines in other cities that have proved to me by earn-

ings that they are more satisfactory all around, and better

money makers than cable cars; and Chicago wants to be at

the head of the van of progression, and there is no doubt

in the mind of any intelligent man who has investigated

that electricity is the coming motive power for surface and

elevated railways- It will not be long until the surface

steam railways will be using electricity as a motive power.

The Pennsylvania railroad will soon have a competitor

in the field between Philadelphia and Harrisburg, in the

form of an electric railroad. There was an electric elevated

railroad on the World's Fair grounds. Why not one outside

of the grounds?"

Chicago will have an electric elevated road soon on the

North Side, it is believed, and it is to be hoped that the

roads now being operated by steam engines, together with

the Metropolitan, will Introduce electric motors.
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The Theory and Design of the Closed-

coil Constant Current Dynamo.'
By Henry S. Carhart.

Constant current dynamos for arc ligbtinE' have been in

practical use for the last fifteen years. Most of the public

lighting by arc light service has been done with dynamos

of the open-coil type. They secured the field at an early

day in the development of this branch of electrical industry

through the inventive genius of Charles F. Brush and the

splendid ability of his business associates. This success

was repeated a little later by the equally brilliant achieve-

ments of Profs. Thomson and Houston and the phenomenal

management of the company formed to exploit their

patents. Aside from any question of inferiority, it is

therefore easy to see why the closed-coil dynamo for con-

stant currents has remained so long in the background. It

has not received the attention to which it is justly entitled

and has not been investigated with the thoroughness and

skill which it merits. It is not my purpose to draw

any comparisons whatever between open and closed-coil

armatures. The former is entitled to that consideration

which long continued and satisfactory service in public and

private illumination has earned for it. Bat the latter is

making its way into public favor, and it has certain

peculiarities which make it an interesting subject for study.

If I were to draw attention in this paper to comparisons

between dynamos of different types, it would be be-

tween those for constant potential and those

designed for constant current, both with closed-coil

armatures. For in almost every part'cular the latter is

diametrically opposite to the former. The one is designed

to give a constant potential; the other a constant current.

One is shunt or compound wound; the other series wound.

In the one the resistance of the armature is as low as pos-

sible in comparison with the field; in the other the armature

resistance is relatively large compared with the field. The

one has a sensitive field and is worked below the saturation

point; the other should have a staple field, which is worked

well up on the saturation part of the curve of magnetiza-

tion. Ideally the characteristic of the one is a horizantal

line; that of the other a vertical line. In the constant

potential michine the brushes are sat only slightly in ad-

vance of the theoretical neutral line on plane; in the con-

. stant current dynamo the brushes may be at any point on

the commutator according to the load, while the neutral

plane remains fixed. When the load decreases with the one

the brushes if moved at all are rocked backward for spark-

less commutation; when the load decreases with the other

the brushes are rocked forward for minimum sparking or

even sparkless commutation and constancy of current.

When the load increases on the one it governs by an increase

of induction from an increasing field; when the load

increases on the other it governs by decreasing the coun-

ter electromotive force in the coils between the brushes

and the neutral plane. In ths one armature reaction is

purposely reduced to the smallest dimensions; in the

other it is purposely made of considerable dimensions. In

these comparisons it is assumed thai: the speed is constant

in both cases. If some of these statements are not self-

evident, they will be supported, I hope, by subsequent

portions of this paper.

THE NEUTRAL PLANE INDEPENDENT OF THE PLANE OF

COMMUTATION.

By neutral pUue is meant a plane pissing through the

axis of the armature and so situited with reference 10 the

poles of the field magnets thit when a coil of the revolving

armature is carried across it the electromotive force gen-

erated changes direction. This plane intersects the arma-

ture in a straight line, but it may broaden out more

or less into a surface of small lateral dimensions.

The plane of commutation is a plane passing through

the armature axis and the points of contact of the brushes

on the commutator. It is the plane joining the poles of

the armature considered as an electro-magnet. This lat-

ter plane of course shifts with the brushes, since the poles

of the armature are the points at which the current enters

and leaves the armature, and these are necessarily the

points or surfaces of contact of the brushes with the com-

mutator, assuming that the connections from the arma-

ture to the commutator run directly out parallel to the

shaft. To state the proposition now under discussion in

the form of a question, Does the neutral plane shift when
the brushes are shifted forward or backward? If we were

to make answer from the assumption that the resultant of

two impressed magnetiz itions or magnetomotive forces

may b 5 obtained in the same manner as the resultant of

two forces by means of the triangle of forces, we should

probably conclude that the neutral plane rotates forward

with a forward movement of the brushes. But experiment

along several different lines shows that this conclusion is

in error. If we were to apply to the solution of this

problem the principles derived from constant potential ma-

chines, we should be forced to the conclusion that, to

maintain sparkless commutation at the brushes, the lead of

the brashes beyond the neutral plane should be constant,

since the current remains constant, and therefore that

any attempt to govern for constant current by rocking the

brushes must be attended by destructive sparking, unless

at the same time the field is greatly modified. But these

conclusions are also erroneous. We must therefore first es-

tablish the facts and then make a theory to fit them.

The fixed position of the neutral plane I have deter-

mined on a ten light machine in two different ways.

First Method—Four turns of No. 16 silk-covered

magnet wire were wound around the armature ring as an

exploring coil. One end of this coil was soldered to a

copper band or ring fastened on the commutator and

insulated from it by several thicknesses of mica. The
other end was soldered to a piece of brass let into a fiber

collar placed around the commutator. One extra brush

a s fastened to one of th? main brgyh holders and rested

I. Read before the Franttlin Institute, December 26, 1893.

on the copper band. The other extra brush rested on the

fiber collar and could be attached to any point of a circu-

lar scale made concentric with the commutator. A twisted

cord ran from these two brushes to a telephone at some
distance. When the dynamo was running the movable
brush, which rested on the fiber and made contact with

the brass strip every revolution, was moved around the

circle till a minimum sound was heard in the telephone.

The exploring coil was then on the neutral plane at the

instant when the brush made contact with the strip. Mo-
tion of the brush either way caused the sound to increase

in loudness. The position of the exploring coil for

minimum sound was found to be about 5 degrees in ad-

vance of the normal plane intermediate between the pole

pieces; and its position did not change from full load to no
load as far as could be detected by this method.

Second Method—To the brush holders was attached an
insulating ring slotted on the periphery at every ten de-

grees on a milling machine. It was made as nearly con-

centric with the commutator as possible. A third brush

holder was placed in the successive slots, and the potential

difference between it and one main brush was measured
in its several positions. These measurements gave the

integrated potential difference between the main brush

and successive points on the commutator all the way
around the circle and back to the starting point. This was
done with no load on nearly short-circuit with a load

equivalent to three lamps, and finally with a load equiva-

lent to nine lamps, the current being ten amperes in each

case. The results in the first two cases are plotted around
a circle in Fig. 1. Positive values, or those in which the

potential of the third brush was higher than that of the

main positive brush, are set off outside the circle in the

upper part of the figure, while negative values are set off

outside in the lower section of the diagram. The direc-

tion of rotation is clockwise. With no load the

highest positive potential was about 78 degrees behind the

positive brush. From this point it fell again, and at 128

degrees it was the same as that of the positive brush.

For all the coils between o degrees and 128 degrees the

integrated positive and negative electromotive forces

exactly equal each other. The neutral plane falls

evidently 78 degrees behind the brush, or the brushes may
be said to have a lead of 78 degrees with no increase in

sparking. A negative maximum occurred at about 263

degrees, and the potential difference between the positive

and negative maxima was 644 volts. The same potential

difference was found by direct measurement when two
extra brushes were set at these points.

With a load equivalent to three lamps the brushes were
rocked back 15" to bring the current to ten amperes.

Hence the zero of this curve begins 15° back from the

zero of the first curve. Again the observations are

plotted and the positive maximum falls at the same place

on the circle and therefore at the same place on the com-
mutator. The two maximum points are at about 65° and
245^ frou the positive brush and the two potential differ-

ences are 168 and 456 volts. Their sum this time is 624
volts, a little less than with no load. With the highest

load carried the brushes were rocked backward about 5
j"'

farther, and the lead was then about 15°. The exTeme
potential difference obtainable this time did not exceed 6 do

volts. So far as can be discovered from these curves the

neutral plane remains fixed, while the brushes movearcund
the commutator to adjust to a constant current. I find no
evidence -in them tbat ths forward movement of the

brushes to control the current causes the neutral plane to

move with them. As the brushes advance with a dimin-

ishing external load they put between them and the

neutral plane an increasing number of armature turns

generating counter-electromotive force, and it is a striking

fact that when the field coils are not cut out, the back-turns

on the armature cut down the potential difference be-

tween the brushes not by a counter-raagneto-motive force

apparently, but by counter-electromotive force; for the

maximum potential difference to be found on the conmu-
tator is no less on no load than on full load, showing that

at least as many lines of force traverse the armature core

with the brushes far forward and with many back arma-
ture turns as with the brushes in the position for maximum
load and with the back turns reduced to a minimum.

THREE METHODS OF GOVERNING.

Assuming still practically constant speed, we next in-

quire into the methods employed to maintain a constant

current without appreciable sparking by rocking the

brushes around the commutator cylinder.

In one machine the brushes are moved automatically by
means of a small electric motor and at the same time field

coils are successively cut out as the brushes rock forward

with a light load. A pair of brushes is used on each side

and they are kept at a fixed distance apart. By these

combined means the machine can be run on short-circuit

with the normal current and without spirking.

Another system leaves the field coils constantly in cir-

cuit but employs two pairs of brushes and varies the

angular distance between the members of each pair when
the brushes are moved. The movement of the brushes is

effected mechanically in response to any change in the

main current till the current is brought bck to the normal
value. In these machines the spread of each pair of

brushes, or what is sometimes called the overlap of the

brushes, is lessened as they rock toward the polar centers.

Very satisfactory results are secured in this way.

In the third class of machines only one pair of brushes is

used, which lap over about two or three commutator sec-

tions, and the regulation of the current is effected solely by

the movement of this one pair without change of overlap

and without disturbance of the ampere turns on the field.

The brushes are moved mechanically by means of an au-

tomatic regulating device. No less satisfactory results

appear to be secured by this method than by the others,

while the mechanism as a whole is somewhat simpler.

I have described these three methods for the purpose of

pointing out their bearing on the theory and design of

closed-coil Gramme rings for constant currents. The im-
portant question is not how to get the necessary electromo-
tive force with such a dynamo, but how to vary that

electromotive force in response to the varying demands of
the external circuit, without injurious sparking at the
brushes.

The electromotive force is controlled in all three of these
methods by rocking the brushes, and the other differences

in the devices are madi necessary for the suppression of
the sparking. This brings us to a consideratioi of the
most intrinsically interesting topic of the paper, viz., the
conditions necessary to suppress sparking and the features

of design required to furnish them.

SUPPRESSION OF SPARKING.

If we assume that the armature is well-balanced electri-

cally and magnetically and that the brushes have a proper
bearing 10 contact with a smooth commutator, the condi-
tions required to commute the current without sparking are
known to be as follows: With a two pole dynamo, the
current is divided through the armature, one half going
from brush to brush through one side, and the other half

through the other side. Hence when an armature coil is

carried past the brush it is transferred from the one circuit

through the armature to the other, and at the same time
the current through it reverses its direction. This con-
stitutes the act of commutation. But the sudden decay of a
current through a coil in one direction and its growth to an
equal value in the other gives rise to aa electromotive force

of self-induction opposing the change. This electromotive

force will prolong the fljwof the current on one side of the
brush and will oppose its rise on the other side. Hence if

the coil is short-circuited by the brush lapping over the

two consecutive commutator segments to which its ends are

connected, even when the coil passes the neutral plane of

the dynamo, the electromotive force of self-induction pro-
duces a local current through this coil; and when the one
end of the coil slips past the brush and becomes a part of
the other half of the divided circuit the current which
should reverse through it meets the opposing current and
breaks over the gap to the brush with a spark. Hence
the commutation must not take place at the neutral plane
but in advance of it, and in a field where the induced
electromotive force in the coil shall be just sufficient to

offset the self-inducuon, and in addition reverse the cur-

rent in the coil while it is passing the brush or pair of
brushes, and cause it to grow to the normal value at the

instant when one end of it passes out from under the brush.
The induction from the field must be sufficient to bring
the one current to zero and to set an opposite one of

equal value flowing in the coil during the time it is under
the brush. Then the commutation will be sparkless.

Now if the current is kept constant in strength the field

induction required to accomplish the results described is

aproximately the same whether the coil is short-circuited at

one angle or another in advance of the neutral plane. It

wou'd appear at first thought that, unless the induction in

every part of the field from the neutral plane to a point

nearly 90° in advance of it is substantially uniform, ter-

rific sparking must result when the brushes are shifted far

forward to vary the electric pressure to suit the require-

ments of the circuit; for if the induction is in excees of the

requirements to accomplish the result described in the

commuted coil then a current will circulate through it

during the short-circuit, and the rupture of this on leaving

the brush will cause sparking. I have illustrated this

action in the following manner: Separately excite the

field magnets of a machine which can run on short-circuit

even with a forward displacement of the brushes without
sparking. Then leaving the armature on open circuit

rock the brushes forward; the sparking will increa-e with

each advance till it becomes terrific and endangers the

machine. The induction to which each coil is subjected

in an excited field produces a large current in it while it is

under the brush since there is less self-induction in the

coil to offset the induction from the field than there is

when the machine is self-excited and working in the

normal way. There is another reason to be described

later.

Considerations of this kind have led some writers to say

that sparkless commutation for any position of the brushes

can be accomplished only when the induction in the field

is made uniform. The Scatter constant current machine
in England is made on this principle. Portions ot the

poles piece are laboriously cut away at such points as to

make the density of the lines of force entering the arma-
ture over a given angle equal. Ot course a machine built

in this way will permit of shifting the brushes through a

considerable angle in order to vary the potential difference

without introducing sparking.

But while a uniform field accomplishes the result, no
such uniformity is required; the same result may be se-

cured in other ways. The first method already described

weakens the field when the brushes move forward by
cutting out ampere-turns in the field magnet. This re-

duces the induction to the proper amount at each point

withoiit changing the overlap of the brushes. It is made
necessary by the very high saturation of the armature core

in this machine. It has the advantage of greater economy
with small loads, because field resistance is cut out, but it

requires a more complex arrangement of parts on the

machine than suffices for the mere movement of the

brushes.

The second method diminishes th'2 overlap of the

brushes as they are rocked forward. In the first place

this has the effect of diminishing the time allowed for the

reversal of the current, but it also diminishes the number
of turns of wire in the coil or coils included between the

two parts of each brush. The curtailed time interval

increases the self-induction of each convolution of wire

because it increases the rate of charge of the current in the

coil undergoing commutation; but this increase is coun-

terbalanced by the diminution in the number of turns of

wire short-circuited by the brush. Hence, the total self-

induction during commutation remains not far from con.
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stant. When the brushes shift forward into a denser

field, however, the diminution in the overlap decreases the

number of turns of wire included between the pair of

brushes composing; either the positive or the negative, and
so cuts down the total field induction in those coils during

commutation to theannunt required to suppress sparking.

The overlap of the brushes must therefore be inversely as

the induction in a coil under the brush is to different parts of

the field, for the presence of the pDle of the armature at

any point reduces the induction. This point is a com-
plicated one, and needs further experimental. study.

But in the third class of machines the overlap of the

brush is constant, and the field is not v/eakened by cutting

out coils on small load. Neither are the pole faces cut

away to produce uniform induction. Attention is given 10

the thickness of the pole pieces so as to avoid unnecessary
crowding of the lines of force toward the central portions.

It is also desirable to avoid thinning of the polar horns lest

they become saturated. In the old Sperry machine, which
I have investigated quite carefully, each pole piece is cut

quite in two. In fact, as is well known, the field has four

cores. At the same time the horns or pole tips are rather

blunt. But this machine shows the violent sparking when
separately excited, with the brushes far forward and the

circuit through the armature open. The induction around
the armature is not uniform, but the sparking is small for

any position of the brushes with the normal current. The
brush bears on about three commutator segments. I re-

fer to this machine as an illustration of the class and not

as a model of excellence. It is no longer built.

In this machine the induction to which a coil is sub-

jected near the brush is not the same in different parts of

the field, but diminishes as the brushes are rocked forward,

the current being kept constant. With the exploring coil

before described and the two extra brushes bearing on the

insulated copper ring and the fiber collar with brass seg-

ment respectively, the external circuit connecting the two
small brushes was carried through a d'Arsonval galvanc-

' meter in shunt. The two extra brushes were attached to the

two main brush holders but were insulated therefrom.

With one brush making contact with the small brass seg-

ment two and then three commutator bars in advance of

the upper main brush, the following deflections were ob-
tained with the galvanometer from maximum to minimum
load, the steps being about equal:

Deflections, D: flections,

2 Segments. 3 Segments.
26 63.5
24 56
22 49
20 41
IS 34
1^.5 32
13-5

12 5 28
10.5

The steps were not the same in the two series of obser-
vations. No trouble was found in obtaining a steady de-

at the same distance of two commutator bars from the

main brush is thus measured.
The following table contains one series of observations:

P. D. Petwccn
No. of Obscr- Current in Am- P. D. l^etwcen Main nnd

vanon. peres. Main Brushes. riiird Brusli.

1 9-5 191 4.9
J 9-5 170 £4
3 95 145 5-5

i 9-5 iJ? 6.2

a 9>3 tti 6-5

9>5 77 7-7

I
9.5 61 7.8

9'S 51 7.7

9 9-S 47 7.4

In this case the induction increases throu'^hout the
larger extent of the movement of the brush. But in this

diminishing load, with no more sparking in one position of
the brushes than in another.

Hence it is char that for practically sparkless commu-
tation it is not necessary that the induction near but under
the brush shall be a constant. The effeclive means by
which, with constant current, the brushes can be set in any
plane around the commutator cylinder is the reactive
effect of the armature. This fact is brought out quite
clearly by plotting the integrated potential differences be-
tween the upper or positive brush and the third movable
one as ordinates to a horizontal line. The data are the
same as were employed to plot the first curve in Fig. i.

If Fig. 2 is examined a decided flattening in the curve will

be found at 180^, the position of the negative brush. The
same flattening may be seen at o". Ail curves, plotted
with data obtained at difTtr^nt loads show the same
diminution or stay of the inductive process near the poles

FIG, 2. THE THEORY AND DESIGN OF THE CLOSED COIL CONSTANT CURRENT DYNAMO.

machine the knee of the charactistic curve is reached at

about 13 amperes, while in the other machine it is found
at 7 amperes. The armature reaction in this older ma-
chine when run at 10 amperes is relatively less than in the

other one run with the same current. This is further

evident from the fact that with the old Gramme run at 10

amperes an increase in the current, due to lessening the

external resistance, is always accompanied by an increase

in the potential difference between the main and the third

brush; while with the 10 light Sperry machine and others

with similarly saturated field an increase in the current

when the brushes are fixed decreases the potential differ-

ence between the main and extra third brush. The
reason is this: If the field issalurated, but not thearmature,

an increase in the current does not appreciably increase

FIG. I. THE THEORY AND DESIGN OF THE CLOSED-COIL CONSTANT CURRENT DYNAMO.

flection of the galvanometer, the dynamo making about

1,200 revolutions per minute. The exploring coil was
therefore subject to a diminishing induction near the brush

as it moved forward with the brush toward the center of

the polar surface.

A similar series of experiments made on an old Gramme
machine of 3,000 or 4 000 watts capacity, built at the Uni-
versity of Michigan in 1876-7, gave a different result. The
measurements were made by simply connecting a third

brush to the upper brush holder and measuring the poten-

tial difference between it and the main brush in different

parts of the field. The actual induction to which the ar-

mature wire is subjected in different parts of the field and

the field but it does increase the armature reaction, and so
cuts down the total potential difference between the main
brushes as well as between one main and a third brush;
while with an unsaturated field and a magnetically weaker
armature, an increment of the main current produces a
greater increment in the field than in the armature reaction.

With the same old Gramme machine run at about 18

amperes, an increment in the current produced a decrease
in the potential difference both between the main brushes
and the main and third brush. The armature reaction

then became relatively larger than the increase in the fieid

magnetism. But this old machine exhibits perfectly the

property of governing by rocking forward the brushes on a

of the armature. The armature at these poin's para'yzes
the field. As the poles of the armature move around they
sweep away the lines of force of the field, ard only enough
remain to produce an electromotive force competent to offset
the electromotive force of self-induction and in addition,
cause the newly directed current to grow to its normai
value as the coil passes cut from under the brush.

This reactive power of the armature may be utilized to
effect approximately regulation for constant current with-
out brush-shifting. But for this purpose the load cannot
be a maximum. The poles of the armature must be far
enough forward to produce increase of aiagnetic leakage.
As an example of what I mean, a 40 light machine had
its brushes locked in such a position that it maintained 30
lights with 10 amperes current. Ten lights were then cut
off, and then ten more, with but small increase of spark-
ing, and the ammeter showed an increase of current from
10 10 12 amperes only. A change of two amperes is
within limits possible for practical lighting. The machine
was then completely short-circuited by placing a large bar
of iron across its terminals without dangerous sparking.
This means that the characteristic of the machine beyond
the crown of the curve approached a vertical line, the
ideal characteristic of an automatic constant current
dynamo.
The conditions requisite for sparkless commutation of a

constant current machine are therefore quite clearly de-
fined. The self-induction of the short-circuited coils must
nearly balance the fiald in all posiiionsof the brushes.
Both Mr. E<;son, in a paper before the British Institution of
Electrical Engineers,^ and Professor Ryan, in a paper
before the American Institute of Electrical Engineers,^
lay down the condition that the brushes must be kept
under the pole-faces in order not to enter the weakened
field between the pole corners. And yet I have seen con-
stant current machines working with the brushes beyond
the extreme tips of the poles with no increase of spark-
ing.

I do not regard this condition as absolutely essential
since at maximum electromotive force the brushes may be
moved through a considerable angle without appreciable
change in sparking.

Professor Ryan states in his paper above referred to
that "the magnetiz'ng force impressed by the field ampere
turns must be uniform at all points between the pole
faces." This condition is favorable to sparkless commuta-
tion but not essential. It has to do with the area of the
sparkless position of the brushes for any given load. If

the field is fairly uniform, this area will be about the same
in different parts of the polar faces; if the field is far
from uniform, sparkless commutation may yet be secured,,

but a smaller variation in the current will produce sparking
than when the field is uniform for the sparkless area on
either side of the brush with a given external resistance
is then much reduced. The region controlled by the
armature poles is more limited in extent than when the
field is uniform.

It follows that the single magnet type of field is not
suitable for a constant current machine. This fact was
remarked upon by Mr. Esson. For a two-pole machine
the double magnet type is to be preferred. If then the
iron is reduced at the back opposite the middle of the
polar surfaces, and the poles are thickened and rounded
off rather blunt at the ends to prevent saturation, the field-

induction will be sufficiently uniform without the necessity
of resorting to the chopping-away process applied to an-

English single magnet machine described in Slingo and
Brooker's "Electrical Eneineering,"

1. "London Eiectrzciatif March 2r, 1890.

2. Proceedings, Vol, viii., p. ^65.
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Quoting again from Professor Ryan; "Ttie air-gap is

made of sucti a depth that the ampere turns required to

set up the magnetization through the armature, without

current, and for the production of the highest electro-

motive force, that the machine will be called oq to give,

shall be a little more than the armature ampere turns

when it furnishes its normal current. Then as long as

the brushes are kept under the pole faces, the non-sparking

point will be wherever the brushes are placed. This will

be the case whether the armature is or is not saturated."

Again: "The impressed field ampere turns are in excess

of the armature ampere turns by that amount which is

just sufficient to produce a weak positive field that will re-

verse the current in the coil when its terminal bars at the

commutator pass under the brush." This latter statement
appears to be borne out by the data given, but the ma-
chine experimented upon was one giving a maximum of

only 35 volts and 22 amperes, and its performance can
scarcely be considered a sufficient guide for the design of

machines required to furnish several thousand volts and a

current of from 9.5 to 10 amperes. Again I have known
a 40 light machine converted into a 50 light withcut any
change in the field whatever. The armaiure either con-

tained more iron or was wound with a larger number of

turns of wire. Both methods have been followed without

effect on the sparking. The first method leaves the

armature ampere turns the same; the second increases

them 25 per cent. If the relation pointed out by Professor

Ryan holds In the first armature, it cannot also hold in the

second with such a material increase in armature turns.

Further, if this relation does hold there still remains un-

answered the question of relative cross-section of iron in

armature and field. Shall the core of the armature be

saturated or not? Mr. Esson says that 17,000 lines per

square centimeter is the best practice in England for con-

stant potential machines.
I know of one constant current machine in which the

armature core is forced well up toward the highest satura-

tion obtainable in a dynamo machine. It is able to pro-

duce very high electromotive force, but it does not govern

sparklessly by means of a single pair of brushes. Two
other types of machine of which I have data work with

about 11,000 lines per square centimeter in the armature.

In both of these recent changes are along the line of in-

creasing iron and decreasing copper in the armature. I

have explicitly advised the use of more iron in the arma-

ture for two years. One manufacturer recently told me
that he is now following my advice with most gratifying

results. With the same number of turns on the armature,

the output is greatly increased. To what extent the iron

in the armature can be increased is an open question. It

has now been carried beyond a cross-section equal to 75
per cent, of the wrought iron in the field cores. If in-

creased cros -section of the core introduces spark-

ing, this can be avoided by increasing the num-
ber of bars on the commutator so as to decrease

the self-induction in the section uoder short-

circuit by the brush. Indeed, if the output is

kept the same, increase of iron decreases turns of wire, and
to that extent decreases self-induction. In a machine with

two pairs of brushes the effect is to diminish the angular

embrace of each pair.

It is interesting to compare two machines of almost

exactly the same capacity, but differing widely in relative

core section and armature turns. Let the two machines
be represented by A and B. The data of the two are

given in the following table:

Ma-
chine.

Total
Volts.

Rev.
per
min.

Seg-
ments

in

commu
tator.

Turns
per
seg-
ment.

Total
turns

Crosri-

seciion
of iron,

sq. in.

Lines
per

sq. m.

A
B ... .

2,goo
2,800

1,000

«75

132
1 2ft 72

4.752
8,640

26.S
14.0

70,800

79,000

The maximum number of lines of force tunning through

the armature of the A machine is 3.650,000; of the B
machine, 2,213 000. The two machines aie designed for

the same current of a little under 10 amperes. The ratio

61 the ampere turns on the armatures of the two is-nearly

inversely as the cross section of their iron cores. The
ampere turns on the B armaiure is 82 per cent, greater

than on the A armature. It is not probable that the field

ampere turns on B is 82 per cent, in excess of those on A.

Unfortunately those particular data are Jacking, but the

magnetic circuit of A is quite as good as that of B. It does

not appear at all probable, therefore, that Professor Ryan's

rule applies to both machines. It is gratifying to our national

pride that American designers have successfully carried the

Gramme ring constant current dynamo to an output far

beyond what some foreign electricians with more theory

and less practice in this direction still declare to be im-
practicable. The writer of a series of articles now run-

ning in the London Electrical Revietu^ says: "Beyond
about 1,000 volts it is found, in general, to be impractica-

ble to work a closed-coil armature, for, either there will be

a wasteful lead, or there will be vicious sparking under the

brushes, or the current will flash from strip to strip, and
will destroy the commutator." . . . . *'It seems
more than probable that machines of this kind will not

stand any serious alteration of load if worked at higher

voltages, owing to the great range of lead which would be

required, and the consequent sparking and flashing over."

Again he says: ''There is of necessity a large armature
reaction in certain forms of arc light machines, and when
this is the case the brushes would require to be shifted

right into the center of the pole arc before sparking would
cease, if there were very many turns on each section. The
wastefulness of this practice consists in the large number
of back-turns and cross-turns which it involves." But in

the face of such declarations as these a large number of

American machines are now running at an output of g.6
amperes, and from 5,000 to 10,000 volts. A very con-
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siderable number of closed-coil Gramme rings giving
5,000 volts are ic actual use without breakdown and with-
out any of the fatal drawbacks predicted by the writer
quoted.

The design of closed-coil Gramme rings for high po-
tential arc lighting has thus far been limited to the two-
pole type of field-magnet. This involves the maintenance
of higher speed than engineers find desirable, The con-
ditions of present practice and the requirements for the
immediate future demand a new departure in this class of
dynamo design. All indications point toward a multipolar
machine of about 50 kilowatts capacity and slow speed.
The armature will contain a liberal amount of iron, much
larger than would be found desirable for constant po-
tential machines. Such a dynamo is already in demand,
and it will find an immediate field for the lighting of

large cities.

has been followed, and care has been taken to propor-

tion the windings so that the best possible results will

be secured. The point in which the excellence of the

Packard transformer undoubtedly lies, however, is in

the insu'ation of tht coils.

The Electric Appliance company of Chicago, has

taken the general western selling agency for this type of

transformer, and is introducing it extensively to the west-

ern trade.

A New Transformer,
The improvement of the last few years in transformer

construction has been most marked. In the Packard trans-

former an attempt has been made to incorporate all of the

Eiiii

A NEW TRANSFORMER.

improvements of recent years in transformer construction,

and at the same time to avoid the mistakes which have

been made in many cases in attempting to secure

desirable results. The innovation of the oil transformer

was one of the many attempted improvements, and it has

iis advantages. Perhaps the most radical change has been

in the construction of transformers with removable coils,

but the efforts of the manufacturers of the Packard trans-

former from the start have been to produce not a trans-

former that can be easily repaired, but one that will not

require such repairs. Severe tests covering this point

Acoustic Synchonizer for Alternating
Machines.

With the great use of alternating current machines and

with modern ideas of central station practice, it is fre-

quently desirable to run ahernators—single-phase and

polyphase machines—in parallel. Although alternators have

not hitherto been run in parallel as a general thing in this

country, the practice is not infrequent in Europe, where it

has been made the subject of much study. The operations

of alternators in parallel is, however, receiving more at-

tention here, and a device to indicate in the most delicate,

yet effective manner, the exact point of synchronism in

speed and coincidence of phase of two alternators has be-

come a necessity. The requirement is being met by the

acoustic synchronizer which the General Electric company
has recently brought out. It consists, as shown in the

accompanying illustration, of a cylindrical iron case with

an aperture in the side, each end being closed by flexible

diaphragms, each of which has, opposite its center, the pole

of an electro-magnet. In using this device one of the

magnets is connected in circuit through a transformer with

each of the machines to be run in synchronism. The
current is then turned into the magnet coils, and the

diaphragms emit a loud clear note. As the machines ap-

proach synchronism, the notes from the diaphragms ap-

proach closer in period and begin that loud, periodic sound

known in music as beats. As the two machines more

nearly approach synchronous speed, the beats grow slower

and slower, until finally, the diaphragms fall into unison

and each gives out the same low, clear note. At this

moment, which is sharply marked, the switch connecting

the two machines should be thrown in. So sensitive and

distinct is the indication of approach of synchronism, that

it is possible to throw two machines together with

hardly a quiver upon the ammeter in actual circuit. The

superiority of this acoustic apparatus over the old phase

ACOUSTIC SYNCHONIZER FOR ALTERNATING MACHINES.

have shown almost conclusively that the Packard trans-

former will not burn out under normal conditions. The

much desired results seem, therefore, to have been attained.

Careful tests extending over a considerable period have

demonstrated the attainnr.ent of the highest results as re-

gards efiiciency and regulation in this transformer.

By reference to the accompanying cut it will be ob-

served that in mechanical construction it is neat and com-

pact. The fusing arrangement is most convenient and

complete. Throwing back the two round covers or lids

shown in the cut discloses two porcelain plugs, which carry

the transformer fuses. These can be withdrawn and re-

fused or another plug inserted almost instantly without the

use of any tools or the least danger to the operator. In

the construction of the coils the circular or ring form

KESTER ARC LAMP.

1. mp device is noticeable. It is much more sensitive, in-

dicating distinctly the small differences from synchronism,

which the phase lamp fails to detect.

Kester Arc Lamp.
In the accompanying illustration is shown the improved

Kester arc lamp, manufactured and sold by the F. P.

Little Electrical Construction & Supply company, Buffalo,

N. Y., and which has many interesting features. Much
attention has been given in the construction of this spe-

cialty to produce a lamp which would prove particulary

economical in the consumption of current. This has been

accomplished by using a superior feeding device, insuring

a steady, uniform arc, which is constantly maintained.
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The Kester lamp is of neat form, ornamental, highly

fmished, made of the best material and heavily lacquered.

It may be placed upon any incandescent I'ghling system

and upon the same system of wiring with incandescent

lamps of from 50 to 500 volts. Tne company now pos-

sesses satisfactory facilities for turning out these lamps, and

the inventor, J. F. Kester, personally inspects each lamp

before it leaves the factory.

that either a convergent or divergent beam may be pro-

jected. It is stated that a German firm—probably Schuck-

ert & Co.—will furnish the projector.

Ansonia Electric Company's Affairs.

As predicted in lbs Wespfrn Electrician of Novem-

ber iSlh, the proposal of the Ansonia Electric company to

effect a settlement of its affairs has not been accepted by

the company's creditors. The company has accordingly

issued the following circular letter:

After careful consideration the directors of the Ansonia
Eleciric company have decided to withdraw their offer of

compromise made to the creditors some months since of

payiog sixty cents on a dollar, and they do hereby with-

draw same. The reasons for this decision are as follows:

The proposition was not accepted promptly by all the

creditors, and on account of this the concern has almost

entire'y lo5t the benefit of the fall trade, which, in the

electrical supply business, is altogether the best of the

year. If the compromise had been accepted at once when
made, the directors believe that it could have been success-

fully carried out.

In addition to the above the business has become to a

considerable extent disorganized in Chicago, for the reason

that the assignee by orders of the court has been obliged

to conduct the business within quite narrow limits, so that

at the present time the Chicago branch is not in nearly as

good shape to continue as a going business as it was at the

time the proposition was first made.
The directors are now considering in the interest of a

proposed reorganizition the matter of making another

offer to the creditors, and if, as hoped, some financial as-

sistance outside of the company is obtained, another propo-

sition will be laid before the creditors. This will of neces-

sity be lower, but it is hoped to make it in the shape of a

cash offer.

A Pacific Coast Tale.

The Siin Francisco Examiner is responsible for an ac-

count of the adventures of two civil engineers on the

peak of Roundtop, a mountain near the boundary line

between California and Nevada. They found a rude

shelter, which they kept closely during a storm of three

days' duration. They were destined to be strangely dis-

turbed, however, as the chronicler tells:

From the ground a short distance away came a hissing

sound, as if the cook of nature were frying half the

the mountain. The hissing was continuous, but varied in

intensity. Mr. Fairfield cautiously approached the place

whence the sound came. He found that the noise seemed
centred in a little jut of rock not bigger than a chair. He
stepped upon the rock and instantly received an electric

shock, not so severe as to hurt him, but sufficient to make
every pirt of his body tingle. He stepped from the rock
and instantly the electricity left him. One foot from the

Tock it could not be felt. His assistant then stepped
upjn the rock. The shock was too much for him. Evi-
dently he is much more sensitive to electricity than Mr.
Fairfield, beciuse it hurt him. He felt pains all over his

body, and every hair stood straight from his head. He
stepped quickly from the rock and would not try the ex-

periment again.

Telephony in the Antipodes.

A Milbjurne paper contains an interesting account of

the introduction of the telephone among the sheep raisers

in Australia. Many sheep stations are connected in this

way. So long as a squatter keeps his telephone on his

own property he is quite within his rights, but if his

wires cross a public road he renders himself amenable to

the law, which forb'ds a private person to erect a tele-

phone or telegraph, the monopoly being reserved for the

government. The postmaster-general does not wish to

prohibit telephones under such circumstances, and he has

therefore had regulations prepared, which have been

passed by the governor in council, charging a license fee

of £1 per mile per annum for the first four mi'es, and after

that los. per mile, the feet, however, in no case to exceed

£7 per annum. The height at which the wire must be car-

ried across roads is specified, and it is also provided that in

no case shall a fee be charged or accepted for the use of

the line.

Searchlight for Sandy Hook.
It is said that within a few days extensive experiments

with an electric searchlight will be made at Sandy Hook.

The light to be tested is as large as any in use. The ex-

periments are intended to show the value of a searchlight

for coast defense purposes. The mirror will be of sixty

inches working diameter. The lamp will be of the hori-

zontal arc type, self-focussing and capable of adjustment

either automatically or by hand, Its arrangement is such

New Telephone Service for Chicago.

The Chicago Twin Wire Long Distance Telephone

company, which succeeded in obtaining a franchise last

April, by the terms of which it was not permitted to be£in

construction work until December 1st, so as to prevent

blocking the street during the period of the World's Fair,

is ready to begin operations. It is given out that the com-

pany is making extensive preparations to install 10,000

subscribers' telephones and 5,000 public instruments. An
improved messenger service will be operated in connec-

tion with the public telephones. The company has a cap-

ital stock of $5,000,030. The president is Edward J.

Judd and the secretary Arthur P. Hunnermann.

Electric Wire Requirements in Chicago.

The Chicago Fire Department has issued a little pam-

phlet containing the rules and requirements the depart-

ment for the installation of wiring and apparatus for

electric light and power. It is intended for the guidance

of architects and builders and is similar in purpose to the

book issued by the Chicago Fire Underwriters' association,

although the b ooks differ in some requirements.

CORRESPONDENCE.

New York Notes.

New York, January 15. — Edward Lauterbach

appeared before the rapid transit commissioners last

Wednesday with an assurance from Frederick Uhlmann,

Adolf Ladenburg, Jacob Ruppert, John Sehaefer, Simon

E. Bernheimer, and their associates interested in the East

river bridge, the Brooklyn elevated railroad system and

the proposed cross-town elevated road in this city that

they would bid for the franchise of the independent ele-

vated system, as laid out by the commissioners. He said

his clients were ready to acquire the franchise if it could

be offered. They would, of course, expect reasonable

terms of sale, of which they felt themselves prepared to

judge from a somewhat large experience in this class of

enterprise. Mr. Lauterbach submitted his proposition at

some length and said the capitalists whom he represented

were convinced that the only system practicable just now

for rapid transit in this city was an elevated system.

In considering the v ork now in hand by the commission,

Mr. Liuterbach said that the engineer of the Brooklyn

road, Gaorge B. Cornell, had gone over the commission's

routes and plans with Engineer BDgart, and had made a

report thereon, which showed that the undertaking was

entirely feasible and practicable. "If we can secure this

franchise on terms within reason," Mr. Liuterbach went

on, "we will pledge ourselves to build the road. The
commission may feel assured if the terras be reasonable,

of an honest, bona fide bid from men acquainted with the

possibilities and risks of such an enterprise. We are only

astonished that the Manhattan company did not accept the

terms proferred by the commission. Should we succeed

in getting the franchise, we can offer to the public the ad-

vantage of a transfer system by which passengers may be

carried to or from Brooklyn for a single fare." In reply

to a question by Commissioner Porter, Mr. Lauterbach

said his clients were willing to accept the routes already

laid out, but would insist upon an option on any possible

East Side extension above Forty-second street. H. G.

Hillam failed to produce or name the capitalists for his

double-decked tunnel scheme. Mr. Steinway insisted that

he should give the commission assurances from capitalists

before his scheme should receive consideration. He said

he would try to present the required assurances at the next

meeting of the commission.

The Atlantic Avenue Railroad company has taken

steps to protect pedestrians from injury and death by the

trolley cars. Thirty wire cradles were last week attached

to cars with the hope that they will save life. The cradle

runs under the car and is attached to the fender in front

of the wheels. Hanging from the platform six inches

above the track, and extending the full length of the car,

is an iron bar covered with rubber. When the bar strikes

an obstruction the cradle is released and it falls instantly,

catching up the obstruction. The company intends to

equip all its cars with this device as speedily as possible.

The work of laying the signal cable of the Third

avenue cable road was commenced some time ago. The
strands are of thick wire, laid in a pipe built in a

conduit east of the west tracks of the roadbed. There

are three sections of the signal cable. That be-

tween liayard and Sixth streets has nine strands. That

between Sixth and Sixty-fifth streets has ten strands, and

thence to Harlem are strung eleven. The company will

have wrecking wagons, built like the fire insurance patrol

wagons, stationed at four points along the road to ex-

pedite repairs in case of accident. These wagons will be

fitted with apparatus that will establish instantaneous

telephonic communication with the power stations in any

emergency. Signal boxes will also be placed in the man-

holes north of each even numbered street. Each conductor

will have a key to the boxes, and by turning a crank in

the box can transmit signals to the power stations for the

machinery to be stopped or started.

Mayor Charles A. Schieren sent his first annual message

to the Brooklyn Common Council January 8th. Regard-

ing the trolley situation he said: ''In regard to the

danger to life and limb from the operation of the trolley

cars I desire at the present simply to say that the matter

will have my serious and earnest attention until means are

devised for the due protection of the public."

Another master workman's place is vacant in the Navy

Yard, and, as usual, a competitive examination will be

held to fill it. Thij time the place is that of master elec-

trician at a salary of $6 a day. The examination will be

held in the ja-'d on Tuesday, January 23d, and the rules

governing the application and the examination are of the

same kind as those which have heretofore prevailed in

these examinations. It will be open to citizens of the

United States who can give evidence of experience in

conducting this kind of work. Applications must be

addressed to the commandant. Navy Yard, New York

and must not be delivered to him later than Monday,

January 22d.

Edward Gardner of Brooklyn was held in the Jefferson

Market Police Court last Thursday on charges of larceny.

The charge of larceny is the first of its kind on record

in this city, being that of stealing electric power. Gard-

ner and his brother-in-law have charge of the exhibit of

Roulette Cycle company of Coventry, England, at Madi-

son Square Garden. Frank Martin, the electrician of the

garden, observed on Wednesday night that the wheels of a

bicycle hanging above Gardner's booth were being turned

at a rapid rateby some unseen power. On investigation he

found that the electric light wires had been tapped, and

were connected with a small electric moter, which kept the

wheels in motion. It it said that in a somewhat similar

case the Supreme Court in Buffalo sustained a charge of

larceny about a year ago. W. F. O.

Washington, D. C.

Washington, January 15. — Bids were recently

opened at the war department for an electric search

light. The specifications included one improved search

light complete with a mirror about 60 inches in working

diameter, supplied with a horizontal arc lamp, the ap-

paratus to be furnished with a suitable governing me-
chanism, one voltmeter, one amperemeter, one switch, one

safety fuse, one series rheostat with switchboard, one

dynamo of sufficient capacity to produce an intensity of

light given out by the projector of about 200,000,000

candle power, 500 feet of cable, No. 000, with the neces-

sary insulators, poles fastening and" connecting materials,

one steam engine arranged for direct coupling with

dynamo of 20 horse power, or of sufficient capacity to

produce the electric current as specified, and one water-

tube marine boiler of 25 horse power, or of sufficient ca-

pacity for the requirements of the power plant as specified.

There were only three bids entered for doing this work for

the Government. These were from the Fisher Electric

company of Detroit, Mich., the Gsneral Electric company,

Washington, D. C, and Fred Tischendoerfer. It is

probable that the bid of the last named will be accepted.

The award will be made in a few days.

A short time ago Philip Walker, representing E. M.
French & Co., electrical engineers, made a request of the

district authorities that his clients be given permit to place

6-inch terra cotta pipes under the streets and sidewalks in

the vicinity of the Central Union Mission, in the cellars of

which Messrs. French & Co. intend to place a steam

boiler and engine and the necessary plant for generating

and distributing electric currents for the purpose of light-

ing the stores and other rooms in the buildings of

the squares mentioned. When the commissioners consid-

ered the question of granting the permit, a doubt arose as

to the legal powers of the commissioners to grant such a

permit. The attorney for the district, S. T. Thomas,
holds that the commissioners have no power to grant the

desired permit. The opinion continues as follows:

"The law in regard to electric wires for telegraph, tele-

phone and electric lighting purposes is confined to
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existing companies operating in the District of Columbia,

As to such companies the commissioners may allow them

to place their overhead wires underground under such

reasonable conditions as the commissioners may prescribe,

and also to extend their wires underground whenever in

the judgment of the commissioners the public interest

requires it." It looks very much as if "existing com-

panies" have a monopoly and need stand in no fear of com-

petition. The commissioners have sent an order to the

United States Electric Lighting company, which compels

that corporation to place all its overhead wires on Fif-

teenth street, between F and H streets northwest, under,

ground.

All future incorporators of street railways in the Dis-

trict of Columbia, in the preparation of their charters, will

have to conform to certain prescribed regulations laid

down in a model bill just prepared by the commissioners

of the district. The feature about this measure that is of

most interest to electrical readers, lies in the fact that all

future electric railways established here must furnish and

maintain such electric lights along its line as the authori-

ties may direct without cost to the district government,

but no overhead wires shall be constructed or used within

the limits of the city of Washington.

Electrical Workers' Union No. 26 of this city gave an

entertainment at its hall a few nights ago to the mem-
bers and their families and friends. On January 24th this

union will give a free lecture on electricity for the benefit

of its members and for the benefit of the public in

general.

The secretary of the navv has appointed a board con-

sisting of Commander Washburn Maynard, Lieut. J. D.

Murdoch and Prof. O. G. Dodge to inspect the

electric plants at the New York and Norfolk navy

yards. There are three separate electric plants at the

New York yard—one in the construction department, one

in the engineering department, and the third used to sup-

ply the electric lights for the yard. There are also two

plants in operation at the Norfolk yard. The depart-

ment is of the opinion that the same results could be

accocnplished at a much reduced expense if there were

but one electric power house at each yard. Commander
Maynard's board is to report on the feasibility and de-

sirability of making the suggested changes at both yards.

It is desired to simplify the system and reduce the expense

of operating the electric appliances, if it can be done with-

out interfering seriously with the naval work now in prog-

ress at the two yards.

A board composed of Commander T. F. Jowell, Lieu-

tenant Commander Arthur Dunlap and Lieut. Stokely

Morgan, has been appointed to examine applicants for

appointment as electrician at the Washington navy yard.

M. Stanley Hollis, United States consul at Mozambique,

reports that material has arrived at the port of Chindo for

the transcontinental telegraph line, which already runs

from the Cape of Good Hope to Mashonaland. It is the

builders' intention to carry the line through to Cairo, but

in the present state of affairs in East Africa it is considered

doubtful whether it can reach beyond Uganda. D. C.

PERSONAL.
Frederic A. Pullman, president of the the Pullman

Electric company, has been elected secretary of the Rail-

way Equipment company.

NEW INCORPORATIONS.
Harbor Light & Power company, San Francisco, Cat.;

capital stock $ too.000; to deal in electrical inventions and
machinery; A. Davoto, San Francisco, Ca'.

FisherElectrical Manufacturing company, Detroit, Mich.

;

capital stock, $50,000; to manufacture and sell electrical

lighting plants, electric and steam engines and dynamos
and electrical machinery, etc.

Elmwood Electric Light company, Peoria, 111.; capital

stock, $30,000; to run and operate a steam electric power
station and to buy and sell electric current and apparatus,
and to furnish heat, power and water.

ELECTRIC LIGHTING.
Mancelona, Mich, is to be lighted by electricity.

Saugatuck, Mich., merchants are talking of putting in

an electric light plant to furnish light for their places of
business.

It is stated that an electric lighting plant of 2,000 16
candle power lamps capacity is being installed in the
palace of the king of Korea.

Batavia, N. Y., has decided to install an electric light-

ing plant with a capacity of 120 2,000 candle power lights.

Proposals are wanted for the electrical machinery and for

85 arc lamps.

Sealed proposals will be received at the office of the
public lighting commission, Detroit, Mich,, until January
30th, for furnishing the labor and material for the construc-

tion of the necessary engines, boilers, dynamos and arc

lamps for the lighting plant to be erected by the city of

Detroit.

Propositions from two electric light companies were re-

ceived by the city council of Ames. la., for public light-

ing at its last meeting. The matter is under considera-

tion.

A dispatch from Rome states that on January 8th the

cable supplying the current for the electric lights on the

Via Nazionale and the Corso was cut by an unknown
culprit.

The contract for the electric lighting of Madisonville,

O., has been let to the Fort Wayne Electric company.
Sixty 1,200 candle power arc and 800 16 candle power in-

candescent lights will be used.

The mayor of Springfield, III., has appointed a com-
mittee to look into the matter of electric lighting. There
is a strong feeling in favor of a municipal plant, but reason-

able propositions will be entertained from private com-
panies.

In the spectacular production, "Robinson Crusoe," as

presented at the Drury Lane theater, London, portable

batteries are used for illuminating shells carried in the

ballet, and for furnishing current for lights used in head
decoration.

The city electrician of Omaha, Neb., reports that he is

making a thorough inspection of electric light wires in

buildings. He has found, it is said, a great deal of de-

fective work, which rendered the buildings liable to de-

struction by fires.

A franchise has been given to Capt. Pabst to extend his

electric lighting system into several portions of Milwaukee
at present not included in the service. The new ordinance
carries with it the right to extend the Pabst steam heating

service over the same territory.

The municipal authorities at Falls City, Neb., are con-

sidering the matter of voting more bonds for the enlarge-

ment of the light plant. Upon enlarging, more boiler

capacity, another engine and possibly a 1,000 or 1,200 in-

candescent light machine will be needed. The plant is

operated under the direction of the water and light com-
missioner.

At the last meeting of the common council of Auburn,
N. Y., the contract with the Auburn Electric Light com-
pany, which did most of the electric lighting in the city,

was annulled. It is claimed that the company failed to

comply wuh the provisions of the contract. The company
will fight the resolution, and considerable lit'gation will

probably ensue from the council's action.

Tacoma, Wash., is agitated over the action of the pub-
lic authorities, who, it is claimed, have shown much
favoritism in the matter of electric lighting, giving the

Berlin Building company practically a monopoly to the

exclusion of other companies desirous of furnishing light

at a reduced price. Threats of wire cutting are made, and
the situation is described by a local paper as "shocking."

Of the electric light service of Baltimore, Md., the gen-
eral superintendent of the department of cily lighting,

says it is not as it should be. He thinks the contract with
the Brush company "is too stringent for any company to

live under," but no city officer has any right to modify it.

The company is furnishing in the old city limits 1,031 arc

lights, which cost last year $121,176.79, and in the an-

nex four, which cost $481.70.

It is reported that a Berlin syndicate, which is said to

have$i5,ooo,ooo to invest in American securities, has made
an offer to the Minneapolis, Minn., city council to light

the'city for $60,000 a year less than is now being paid for

the purpose. The agent of the syndicate is authority for

the statement that it is already interested in lighting

plants in several eastern cities. The people of Minneapolis,
however, are known to be in favor of municipal owner-
ship.

Fire completly destroyed the plant of the Attleboro,

Mass., & North Attleboro Electric company, January 2d.

The loss will probably exceed $70,000. The plant fur-

nished power for the Interstate & Attleboro and North Attle-

boro & Wrentham Street Railway companies and electric

light service of both Attleboros and Farmersville. The
power service for the electric cars between Attleboro
and North Attleboro, beside the two Pawtucket lines, is

gone. The streets will be in darkness, and there Is very
little likelihood that the plant will be rebuilt for some time.

An overturned lantern caused the fire.

Proceedings have been commenced for alleged infringe-

ment of patent by the Edison Electric company against

F. P. Little & Co., of Buffalo, the firm which has the

contract for installing an electric lighting system in the

state hospital at Binghamton, N. Y. It is claimed that the
infringement is based upon the Edison feeder and main
system. The work on the Binghamton hospital has

been in progress a month or more. It is reported from
Binghamton that the work will not stop on account of

the suit. Proceedings have also been begun against the

Western Electric company of Chicago, which has the con-
tract for lighting the Buffalo State Hospital.

The committee appointed by the city council of Cleve-
land, O., to investigate the electric lighting situation in

that city, has reported that the charges now being made
by the General Electric company are excessive, and sug-
gested that the city could, at an expense of from $650,000
to $750,000, construct an electric lighting plant that would
give an arc light at every street intersection and 15,000
incandescent electric lamps at 7 cents per thousand watt
hours and pay such dividends that the plant would pay for

itself in from fifteen to twenty years. Corporation Coun-
sel Lawrence was requested to prepare a bill asking the

authority of the legislature to issue bonds lo the amount
of $750,000 for an electric light plant, and an ordinance
fixing the price of the light at 9 cents per thousand watt
hours.

A most complete electric light installation has been
decided on for a colliery in Lanarkshire, Scotland. The
plant is to be divided into three parts. In the first the
dynamo will run 300 lamps, in the colliery itself, to be
distributed both throughout the pit and above ground.
Another installation is devoted to the lighting of thirty-

four workmen's cottages, which are about 700 yards from
the colliery, there being three lights in each cottage, or a
total of 102 lamps in all. The third installation consists
of a complete electric pumping plant, capable of deliver-
ing loo gallons of water a minute from the adjacent river

to the colliery. The dynamos for the lighting of the pit

and the workmen's cottages are being so constructed that
either dynamo can be used for either purpose. Both ma-
chines are designed to give a constant pressure of current
at the cottages under all variations of load.

ELECTRIC RAILWAYS.
Plans have been fully formulated for the construction of

an electric railway in Geneva, N. Y. The Short company
is under contract to furnish the necessary equipment.
Work will be begun as soon as possible.

Plans are being prepared by the Reading Railroad com-
pany for the introduction of an automatic pneumatic
electric system of signals and switches on its Philadelphia
suburban lines, with a view to the absolute protection of
its rapidly growing passenger business.

Two men attempted to hold up an electric car on the
Eighth averue line in Denver, Colo., on New Year's night.
One of them smashed the headlight and made a dash for

the motorman, who drew a revolver and fired at him. The
motorman then turned on the current and both robbers
were left behind.

A company is being formed at Babylon, Long Island,

for the construction of a trolley road connecting Babylon
with Brentwood and intervening places. A number of

capitalists have signified their willingness to take stock in

the corporation. The new road will probably be com-
pleted in a year.

Extensive improvements are being made upon the Grand
View Beach electric railway near Rochester, N. Y. A car
house is in process of construction, and as soon as com-
pleted it is expected that the power house will be erected

near it. Providing this is done the company will prcbably
make arrangements to light the village of Charlotte from
this source.

It is stated that in the spring the Electric Light & Rail-

road company of Canandaigua, N, Y., will construct an
electric road through Sbortsville to Manchester, connect-
ing that place with Canandaigua. The road will carry

both passengers and freight, the power being supplied
from the recently established plant at Littleville. The
plant will also supply lights for Canandaigua and Palmyra.

A new railway enterprise to be known as the Toledo
& Maumee Valley Railroad company is abcut to be
incorporated with a capital stock of $300,000. The
incorporators will be: William B. Taylor, Josiah D.
Cook, George G. Metzger, Parks Foster and Grant Wil-
liams. The plan is to build an electric railway on a
private right of way from Toledo to Maumee, on the
north side of the river, cross the river at Maumee to

Perrysburg, and ruo back on the south side to Toledo,
where the Consolidated Street Railroad company's tracks

will be used to secure termini, thus making a complete
belt.

The contract for building the electric roads from Hart-
ford, Conn., to New Britain, and also to Unionville, has
been awarded, and construction of the two roads will be
begun immediately. The new company which is to build

the two lines is the Hartford & West Hartford Electric

Railroad company. David Henney is president and W.
E. Goodwin secretary. A combination of interests has
been formed with the Hartford Light & Power company,
by which that company will furnish the electric power.
William H Goodrich will be secretary and treasurer of the

power company. It is the intention to also acquire the

charters of electric lines to Windsor and Windsor locks,

and to Berlin and Middletown.

It is claimed that knowledge has been gained of a plot

to cripple the lines of the Indianapolis electric railways,

and it is also said that the names of former employes of the

roads are associated with the charge. Threats to blow up
the power house by dynamite, reports say,have been freely

made. One of the men in the conspiracy has turned in-

formant, and a number of insulators, which he says were
fixed by the conspirators, have been given by him into the

hands of the company. These insulators were shown to

General Manager McLain. On the outside they are not
distinguishable from other insulators in use, but they had
been filled with metal so placed as to cause the current to

leave the trolley wire and run down a pole to the ground.
Had these false insulators been used it would have re-

quired much time to locate the trouble and the conspira-

tors could have tied up the lines for a week or more.

The United electric railway of Nashville, Tenn., was
placed in the hands of the Nashville Trust company and
Thomas W. Wrenne as receivers January 5th. This action

was taken for the best interests of the stockholders and
bondholders. The receivers were appointed at Cincinnati

by United States Circuit Judge Lurton. Mr. Wrenne is

the president of the company. The United electric rail-

way embraces sixteen lines, aggregating fifty miles of

track. Ths net earnings for the first half of last year were

$109,000, but owing to hard times business fell off, and
the net earnings for the last six months only paid the Oc-
tober interest. Owing to the inability of some of tb
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stockholders and bondholders to meet assessments at-

tempts at reorganization failed. The earnings of the

company amount to nearly iji.ooo per day, reaching in

1892 the sum of $3+2,000; in 1893 the earnings were

$334,000.

TELEPHONE.
It is said that Honolulu was the first community ia the

world to make practical use of the telephone. Modern
science advances very slowly in Honolulu generally, but

when that communitv heard of the telephone it arose as

one man and said: "riow, here is something worth talk-

ing about—and through." The people still eat raw fish

and use their fingers for that purpose, but they use more
telephones in proportion to population than New York

does.

At a recent meeting of the United Service Institution of

Great Britain a lecture was delivered on the telephotos,

the idea of which is to actuate a number of incandescent

lamps placed horizontally or vertically. It was explained

that the theory of the telephotos was the production by in-

candescent lamps of the symbols of the Morse code, in

dashes of 5 feet length made with ten lighted lamps, and

dots of 3 feet made with one lighted lamp, and with un-

lighted intervals of 5 feet between each, which will bring

under the eye the complete symbol at once,and is intended

for use at any points within vision.

Herrvon Hefner-AUeneck, president of the Elektrotech-

nische Verein, in his opening address, speaking of tele-

phony, said: '*I note first that the magneto telephones,

up to a recent date used as transmitters on many German
telegraph lines, have been replaced by microphone instru-

ments. Another improvement is the replacement of bat-

tery call bells by magnetos in the telephone service of the

Berlin exchanges. T should likewise mention the substi-

tution of dry batteries for fluid cells in connection with

microphones, and that such cells have given great satis-

faction. As you know, the administration has been carry-

ing on exhaustive experiments with compound or bimetal-

lic conductors, and, as I understand, with highly satis-

factory results."

MISCELLANEOUS,
On Friday. December Sth, Lord Kelvin unveiled in the

vestibule of the Manchester, England, town hall, a statue

of Joule. The movement was promoted by the Manchester

Literary and Philosophical society, and a sum of ;^2,6ii

was raised for the purpose.

It is announced that the question of monopolizing by
the state of all the Swiss water powers will be seriously

proposed in the spring session of the Swiss Federal

Council. The Federal Council commissioned A. Jegher

to make an inspection of all the water forces in the

country, and to draw up a report for use at the forthcom-

ing discussion of the proposed law.

A dispatch from Portland, Ore., tells of a humorous
incident in that place which was not without its serious

side. Some break in the insulation of the wires connected

with the incandescent lights at the bottom of the swim-

ming bath at the Multnomal Athletic club created a wild

commotion last month. Several persons who plunged into

the bath were severely shocked by the escaping currents of

electricity and were unable to help themselves. The
friends who rushed to their assistance were smartly

shocked by touching the brass railing around the tank,

and in the general commotion the bathers came nearly

being drowned before ihey were pulled cut. The wire

connected with the lamps was finally cut and an end put to

the trouble.

The Engineering J?ecord xQZ^ntXy published a communi-
cation, in which it is proposed by Thomas Monroe, M. I.

C. E., superintendent of the Soulanges canal in the

province of Quebec, to operate lock gates electrically. Mr.
Monroe writes that an electric motor transmits power

through a train of gears to a pinion which works into a

rack placed on the side of a 6 inch I beam. The end of

this beam is attached to the top of a lock-gate, which it

pushes shut or pulls open as may be required. The oper-

ation takes about 55 seconds and is performed with perfect

ease. It is proposed to operate two pairs of gates and
four filling and emptying sluices from one point in the

center of the lock and upon whichever side may appear

advisable. The experiments are not yet completed, and

Mr. Monroe expects that the apparatus will be much
simplified before being used on the canal.

TRADE NEWS.
Ziegler Bros. , electrical engineers, Boston, Mass., are

presenting to their friends and the trade a neatly engraved

calendar for the new year.

The evening classes of the Correspondence School of

Technology, Brainard block, Cleveland, C, in the branch

of higher mathematics were commenced January 15th.

G. T. Hanchett, S. B , is the instructor in this depart-

ment. On January i8th the lectures on "Roofs and

Bridges" were commenced by F. C. Osborn, C. E.

The Link-Belt Machinery company, Chicago, is supply-

ing the western trade with fiber graphite bushings for

hangers, pillow blocks, loose pulleys, etc. The company
has issued a small hand-book describing this material and

the advantage of its use which contains a number of inter-

esting tables and some illustrations. The Link- Belt En-

gineering company, New York and Philadelphia, attends to

this specialty in the eastern states.

The Interior Conduit & Insulation compacy, 44 Broad

street, New York, has issued a particularly attractive

catalogue descriptive of the Lundell motors and dyna-

mos. The illustrations are of a high order of merit and
show this type of apparatus in detail. Among other uses

the Lundell dynamos are well adapted to marine work,

and several interesting installations of this kind have been

made. Full directions for unpacking and setting up ma-

chinery are given, and there are other features which make
the book of interest and value.

The Metropolitan Electric company, Chicago, has

added to its oflScial staff J. J. Nate, for ten years pur-

chasing and supply agent for the Chicago Telephone
company. Mr. Nate's connection with the telephone

business dates back to the summer of 1878. In view of

the demand which will undoubtedly arise for experienced

men in the work of handling the on-coming telephone

business, the Metropolitan Electric company is to be con-

gratulated in having secured the services of a man so well

fitted by long experience and wide acquaintance as its

manager.

The Brush Electric company has issued an interesting

book descriptive of its exhibit at the World's Fair. The
illustrations comprise various pictures of the exhibit itself,

as well as the most modern types of Biush arc and incan-

descent electric lighting apparatus, switchboards, gener-

ators and motors. A glance at the book will suffice to

show the extent of the representation of the Brush com-
pany, at the fair. The reading matter is taken from

technical journals devoted to mechanical progress, which
published extended descriptions of this company's appa-

ratus, and the idea has culminated in a very presentable

production.

To the Page Belting company must be given the credit of

presenting to the trade the first authentic reproduction of

the Columbian Exposition medals of award. The com-
pany received two of these medals, and it is sending out a

folder with fac similes of the medals as well as a reproduc-

tion of the inscription on the diplomas obtained by this com-
pany. These points are mentioned in the judges' recom-

mendation : Success in constructing leather belting of

very great widths ; superior quality of the belting on ex-

hibition and in operation, especially its slotted belts; the

magnitude and excellence of the display. The Page Belt-

ing company is always ready to make the most of a good
advertising scheme.

BUSINESS.
The Hagen Accumulator company has acquired tbe sole

right to manufacture the Waddell-Entz accumulators in

Germany.

C. E. Lee, manager of the Abatis Electric Manufactur-
ing company, Chicago, is receiving orders from Australia

as well as other foreign countries, for its well known fire

alarm apparatus.

Among the many unique articles sent out with the com-
pliments of the holiday season by the electrical fraternity

is one from the Electric Railway Equipment company of

Cincinnati, O. It is a paper weight made of bronze, and
represents an electric car complete in all details.

George G. Carter & Co. announce that they have secured
the order for all of the wires and cables for the Champlain
building, Chicago. The Habirshaw insnlation, especially

prepared for plaster work, will be used exclusively. The
firm also reports the sale of 5,000 lamps and that it is yrell

pleased with the auspicious commencement of its business.

The Electric Appliance company, Chicago, reports con-
siderable progress with the Packard transformer. Two
orders of nearly one thousand lights capacity each is the
record for the last week, in addition to numerous smaller

orders in the last few weeks aggregating over one thou-
sand lights. The company refers to reports from custom-
ers, which show a high efficiency, coupled with close regu-
lation and general satisfactory results.

The Metropolitan Electric company, Chicago, reports

having large sales of its new "Metropolitan" lamp, and
that practical men are finding it to be thoroughly service-

able. The company is moving into its new building, i86
and 188 Fifth avenue, Chicago, where it will have ample
store and office facilities, besides warerooms. A large line

of staple goods is being put in to enable the company to

take care of all orders without delay.

ELECTRICAL PATENTS.
Issued January 2, 1894.

511,758. Electric Motor. Walter A. Crowdus, Chicago,
111.

511,763. Trolley. William F. Duncker, Steelton,

Pa.

511,787. Self-closing Telegraph Key. Henry E, Moss,
Kansas City, Mo.

511,791. Ammeter and Voltmeter. J. Perry and C. E.
Holland, London, Eng.

511.821. Storage Battery System of Distribution. Jakob
Trumpy, Hagen, Germany.

511.822. Storage Battery System of Distribution. Jakob
Trumpy, Hagen, Germany.

511,824. Trolley Mechanism for Electrically Propelled
Vehicles. C. H. Veeder, Lynn, Mass.

511,853. Trolley Wire Support. Charles T. Lee, Bos-
ton, Mass.

511,862. Electric Locomotive for Elevated Tracks,
Charles H. Roberts, Hartwell, O.

511,866. Electric Alarm for Cane Feeders. August F.
Slangerup, New Orleans, La.

511,873 Electric Circuit Controller. Romaine Callen-

der, Brantford, Ont.

511.874. Telephone Exchange System. Romaine Cal-

lendcr, Brantford, Oat.

511.875. Telephone Exchange System, Romaine Cal-

lender, Brantford, Ont.

511.882. Telephone Transmitter. Stephen C. Drew,
Boston, Mass.

The transmitter is a combined maj^neto and variable contact

transmitter. The diaphragm vibrates before the pole of a
permanent magnet, thus causing the length of the magnet to

vary in response to the varying strength tiius produced. The
end of the magnet rests against a carbon block, the block and
magnet being included in a local circuit. The variable pres-

sure of the magnet upon the carbon produces undulations in the
current of the local circuit, which, passing through the induc-
tion coil, generate undulatory currents upon the line that pass

the receiving station.

511.883. Registering Apparatus for Telephones. Angelo
R. Duperu, San Francisco, Cal.

511,880. Electric Sjvitch. Jesse L. Hinds, Syracuse,

n; Y.

5ir,Qi5. Electrical Transmission of Power. Nikola
Tesla, New York, N. Y.

The invention relates to the operation of rotaiy field motors
and consists in sending multiphase currents through the coils

of one of the members, say the stationary member, and thus
inducing currents in the movable member currents, which
produce magnetic fields, which react upon the field produced
by the former coils to effect the rotation of the movable mem-
ber.

511,916. Electric Generator. Nikola Tesla, New York,
N. Y.

The generator is of the electric oscillator type and comprises
a piston adapted to be reciprocated by fluid pressure against
the tension of a spring, thus causing isochronous vibrations,

which produce in a coil of wire placed in a magnetic field vi-

bratory isochronous electric currents.

511,928. Section Insulator. H. M. Brockbank, Brook-
lyn, N. Y.

511,941. Trollev Catcher. G. E. Gay and J. H. Par-

sons, Augusta, Me.

511,946. E'ecfric Clock. Fred L. Gregory, Niagara
Falls, N. Y.

511,953. Push Button. Charles D. Hunking, New
York, N. Y.

511,988. E'ectric Locomotive. Edward M. Bently,

Bjston, Mas':.

512,027. Regulator for Continuous Current Arc Light
Circuits. Diniel Higham, Boston, Mass.

The regulation is accomplished by producing in a branch cir-

cuit by the action of the current in the main circuit current
waves differing in phase from current waves in the main or
working circuit, and controlling the current in the main circuit

from the variations in the branch.

5[2,o5o. Electrically Con'roUed Riilway S'gnal. Frank
McBrien, Newark, N. J.

512,051. Electrically Controlled Railway Signal. Frank
McBrien, Newark, N. J.

512,055, Cartridge Shell Battery. James J. Pearson,

Brooklyn, N. Y.

512,077. Electrically Controlled Railway Signal. James
Wayland, Newark, N J.

512,102 Transmission of Rapidly Alternating Electric

Currents. Wra. H. Eckert, New York. N. Y.

The transmission is effected by means of bimetallic conductors,

such as steel and copper in equal parts, and is based upon tbe
discovery (as stated by the inventor) that rapidly alternating
currents may be more perfectly transmitted upon such a bimet-
allic conductor than upon a conductor of one material, such as
copper; and further, that transmission may be effected upon a
circuit consisting of a single composite wire and an earth re-

turn as perfectly as though two copper wires, each of equal con-

ductivity, were arranged in a closed metallic circuit.

512,115. Electric Current Regulator. Ansel B. Jones
Cleveland, O.

512,146. Wire Covering Machine. Walter H. Avis,

Toronto, Ont.

512,201. Overhead Trolley Wire Switch. G. W. Mac-
Kenzie, M. B, Sloan and T. C. Sloane, Beaver, Pa,

512,214. Composite Telephonic and Multiple Tele-

graphic Transmission. Frank A. Pickernell, Newark,

N.J.

512,217. Electric Call. Purdy M. Randall, Concord,
N. H.

512,227. Regulator for Dynamo—Electric Machines.
Charles E. Scribner, Chicago, 111.

The regulator operates to maintain the current strength in

the working circuit constant by changing coils of the field

magnets from a shunt to a series relation with the working cir-

cuit, and vice versa, thus alteringthe field strength and conse-
quently the strength of the current.

512,250. Electric Indicator. Adrian H. White, Man-
chester, N. H.
The indicator is, as usual, provided with an index finger

adapted to be moved over a scale in response to the magnetic
effect o£ the electric current, and in order to rf nder the instru-

ment dead beat a frictional block bears upon the axle upon
which the index is mounted, and frictionally acts to bring the
index to rest at the proper point without permitting the mo-
mentary passage of such point due to the Inertia of the mov-
ing parts

.

512,253. Secondary Battery. William C. Lockwood,
New York, N. Y.

The electrodes of the battery are constructed by depositing

metallic tin in a spongry or flocculent state from a solution of
chloride of sodium and chloride of tin by electrolytic action.

11,397. Electrical Connection. Hercules Sanche, De-
troit, Mich.

1 1 , 398. Electrical Connection, Hercules Sanche, De-
troit, Mich.
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Lighting Plant in a Large Chicago Store.
In a city famed for the number of its fine office buildings

and large retail establishments it is not strange that Chi-

cago should also boast a proportionately large number of

the most modern and complete isolated electric lighting

plants. One of the most recently installed of these, and

one which is interesting from the fact that an extraordi-

nary amount of service will be required of it, is that which

is furnishing light for the retail store of^Marshall Field &

Western Electric arc light machines, and also serves as a

roofing over the boiler plant. The Edison dynamos are

of the upright bi-polartype, compound wound for 140 volts,

and are of loo kilowatts capacity each, belted to 7oinch pul-

leys on a line of shafting driven by belting running through

the floor to the engine room underneath the dynamo room,

where are located two single cylinder, 22 by 33-inch, simple

condensing, Buckeye Tangye engines of 325 horse power

each. Two Western Electric low-tension arc machines,

Co. by the Western Electric company. They use a y^

inch upper carbon and a j^ inch lower carbon, and are

particularly graceful and pleasing. The 500 lights in the

show windows, at present attached to the Edison central

station service, are to be furnished with current by another

isolated plant, now in process of installation, in the base-

ment of the building. It comprises an Edison 40 kilowatt

dynamo wound for no volts, belted to a simple Buckeye

engine, 14 by 24 inches, of 75 horse power capacity, and a

FIG. I. LIGHTING PLANT IN A LARGE CHICAGO STORE.—VIEW OF DYNAMO ROOM.

Co., comprising the old building on State street and the

new building on the corner of Wabash avenue and Wash-

ington street. From the nature of the business almost

constant light is required throughout the day, and it is es-

timated that in this time of the year an average daily de-

mand of 60,000 lamp hours is exacted. It is a matter of doubt

if there is another isolated plant in Chicago which is obliged

to run a higher average daily load than this, although of

course there are several instances where more lamps are

run for a time than in this one. The plant is located in the

building directly north of the new store and is on the

ground floor. An independent steel and brick arched floor

with 15-inch I beams, and 23 foot spans forms a substan-

tial foundation for four big Edison dynamos and two

giving 18 amperes and having a capacity of 50 2,000

candle power lamp, each, are driven in the same manner

on 74-inch pulleys. The six dynamos are similarly ar-

ranged into two batteries of three machines, a view of one

of which is presented upon this page. The incandescent

dynamos make 650 revolutions a minute, while the Western

Electric arc lighters run at about 1,250. The grouping

of the dynamos has been carefully planned, the floor space

being 70 feet in length, but only 24 feet wide. The lights

furnished by this plant are scattered throughout both

stores and the offices in the new building. Over

5.500 incandescent lights are used and about 100 arc

lamps. Fifty of the latter are made of an exclusive orna-

mental pattern, especially designed for Marshall Field &

25 horse power engine, 8 by 12 inches, of the same manu-

facture, driving a Western Electric 20 kilowatt generator,

which runs eight motors, ranging from 3 to 6 horse power,

used in different portions of the establishment for venti-

lating, running sewing machines, and power purposes

generally.

One of the most attractive features of this plant is the

switchboard, which is shown in Fig. 2. It is constructed

of eight slabs of white Italian marble, making a board 24

feet long and 8 feet high. It is trimmed with polished

copper tubing and, as seen in the picture, is ornamented

with several combination gas and incandescent light fixtures

which hang down and project over the board.

On the board are four rheostats, four Edison dynamo
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ammeters of 1,000 amperes capacUy each, a Weston am

meter reading to 3,000 for indicating the total output of the

plant, 16 circuit ammeters of ^oo amperes capacity each

and 20 single-pole knife switches. Siemens C. L. A.

leaded and asphalted cables, ranging from 300,000 to 700,-

000 circular mils, pass from the back of the board

through a subway 310 feet in length to the old building.

On a small marble board at the end of the larger board

is a Weston voltmeter and a Weston galvanometer, which

act very much on the principle of a synchronizer and is

intended to indicate the regulation of the machines. The

main busbars, made of copper, 2}i by yi inches, are on the

front of the board below the single pole switches, while all

the connections are made on the back of the board. It

will be noticed by reference to Fig. i that heavy copper

conductors, i){ by Ja inches, held in place and fastened to

the ceiling by polished brass cleats fi.xed upon slate bases,

run from the Edison dynamos to the board. Equalizer

bars, meeting at a common point upon the ceiling, are

used upon these machines. All feeder wires were made by

the Edison Machine Works and the cables on the tap lines

are of Okonite insulation. The cut-out cabinets through-

out the building are fire-proof and have a 1,000 light

capacity on each floor. Although that por-

tion of Marshall Field & Co.'s establish-

ment which is supplied with light from this plant

this room arc also to be found three 10 by 7 by 10 inch

Worthington admiralty duplex pumps, with a capacity

of about 15000 gallons an hour each for forcing water

into the heaters and thence into the boilers. Two 12-inch

pipes carry the steam frem the boilers for distribution.

Altogether, the installation is of considerable interest,

and has taken its place among the notable isolated elec-

tric lighting plants in Chicago.

World's Fair Changes.
That the electrical affairs of the World's Columbian Ex-

position are about wound up is shown by the fact that the

resignation of Richard H. Pierce, the electrical engineer,

has been accepted, taking effect on January 20th. Mr.

Pierce was appointed assistant electrical engineer on

November 23, 1891, and since that time he has given the

World's Fair his best thought and energy almost night

and day. Early in March, 1893, he assumed full charge

of the electrical engineering department, and has since

verified the prediction made in the Western Electrician

at the time, that he was ' sure to make a good record in

his new position." Of unquestioned technical ability,

skillful in mechanical contrivance, possessing an unu?ual

personal popularity due to the assured conviction of his

associates that "Dick'' Pierce was perfectly "square," and

fortunate in having a temperament that enabled him to

FIG. 2. LIGHTING PLANT IN A

is wired upon the two-wire system, that section of the new

building which is devoted to private offices is wired upon

the three-wire convertible system, and is connected with

the Edison service. The Western Electric company has

also installed a plug contact switchboard in the dynamo

room opposite the main switchboard, to be used in connec-

tion with its arc light machines.

In Fig. 3 is presented a view of the boilers, of special

design, used for supplying steam for running the elevators,

engines and pumps, and for heating the buildings. Here

is, perhaps, the only large installation of its kind in Chi-

cago, Owing to a lack of available room the marine type

of boilers was chosen, and ten tubular boilers, 14 feet by

74 inches, of 100 horse power capacity each,were placed in

position. Coal was used for combustion for a long

time, but about three months ago this fuel

was discarded and natural gas substituted. The gas

is piped from Indiana and is distributed to the series

of 50 to 80 or 90 Bnnsen burners in the fireboxes of

each boiler from 5-inch pipes, shown in the illustration in

front of the boilers, allowing of perfect distribution and

exact control. The boilers are provided with a lever and

ratchet device for opening and regulating the draught

doors, as shown. In the fire boxes is a horizontal water

table designed to minimize the production of smoke before

it passes into the breeching leading to the stack, but

natural gas has eliminated smoke as well as ashes, and

done away with stokers, firemen, and many other annoy-

ances and expenditures attendant upon the use of coal. In
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present an unruffled front in face of the constantly

recurring perplexities of his position, Mr. Pierce has

indeed made a fine record. With Mr. Neiler, the assistant

electrical engineer, he is now engaged in finishing his

report, and he has opened a temporary down-town office

at 501 Manhattan building.

Another interesting announcement is to the effect that

E. E. Keller, the general superintendent of the Westing-

house interests at the World's Fair, has left for the East

and that he will locate in Pittsburg on February 1st. Mr.

Keller has been elected vice-president and general mana-

ger of the Westinghouse Machine company, and will here-

after devote himself to the interests of that concern, which

will give especial attention to the manufacture and sale of

engine-dynamos of the Westinghouse type. A brief

reference to the extent and excellence of the work accom-

plished at Jackson Park under Mr. Keller's direction was

made in a recent issue of this journal.

American Institute of Electrical Engi-
neers.

At the meeting of the council of the American Institute of

Electrical Engineers on January 17th the following associ-

ate members were elected:

Comfort A. Adams, Jr., Cambridge Mass.; U. N.
Bethell, New York; Francis Broadnax, New York; Joseph
Broich, Brooklyn, N.Y.; Sigfried H. Ende, New York;
Thomas Francis Flanagan, Portsmouth, N. H.; Bertram
P. Flint, New York; James Mason Knox, New York;
Wynn Meredith, San Francisco, Cal.;MaxOsterberg,New

York; R. L. Selden, Jr., Deep River, Conn.; George F.

Sever, NewYork; Charles Henry Smith, Atlanta, Ga.;

Sidney Sprout, San Francisco, Cal. ; George A. Wardlaw,
Oswego, N. Y.

The following associate members were transferred to full

membership:

W. L. R. Emmet, New York; Nathaniel S. Keith, San
Francisco, Cal.; Alton D. Adams, Worcester, Mass.; C. E.

McCluer, Richmond, Va.; J. P. Jackson, State College, Pa.

Northwestern Electrical Association.
The second annual meeting of the Northwestern Elec-

trical Association was held at Milwaukee, Wis., last week.

Carroll Collins, president of the organizition, called the

meeting to order at the club room of the Pfister hotel on

Wednesday afternoon, January 1 7th . The following named

members and visitors were present duiing the convention;

Members and Guests.

H. Armindson ,•.- La Crosse, Wis.
Herman Andrae Milwaukee, Wis.

Julius Andrae ..•• .. Milwaukee, Wis.

T. A. Andrews ,. Hudson, Wis.
W. B. Baker , Waupaca, Wis.
W. D. Ball Chicago, 111.

A. J. Benwitz „ , Racine, Wis.

J. A. Berkey Little Falls, Minn.
F. N. Boyer Chicago, III.

A. C. Bunce Chicago, 111.

M. A Burt Baraboo, Wis.

G. L. Cole Beloit, Wis.

S. G Coleman Milwaukee, Wis.
W. Forman Collins . . Chicago, 111.

Carroll Collins Green Bay, Wis.

G. A. Davis Appleton, Wis.
E. L. Debell Sheboygan, Wis.
Fred DeLand Chicago, 111.

J. Earl Kaukauna, Wis,
E. Engebretson Whitewater, Wis.
G. A. Farwell Waukesha, Wis.
W. J. Ferris Chicago, 111.

L. y. Gibbs Milwaukee, Wis.
W. Gohz Milwaukee, Wis.
H. D. Goodwin Milwaukee, Wis.

Thos. G. Grier Chicago, 111.

T. F. Grover . Wawautosa, Wis.
Geo. Grimm o Jefferson, Wis.
Prof. D, C. Jackson Madison, Wis.
M. H. Johnson \ . -Milwaukee, Wis.
C. D. Johnson Tomah, Wis.
Oscar D. Kleinsteuber Milwaukee, Wis.
P H. Korst Racine, Wis.
R. F. Kountz Milwaukee, Wis,
11. U. Latimer Chicago, III.

I. P. Lord t.....oo.i Waupaca, Wis.

W. W. Low Chicago, 111.

C. S. Lykom Antigo, Wis.

Geo. Mayo Chicago, 111.

P.J. McFadden , Chicago, 111.

Frank McMaster Chicago, 111.

G. F. Merrill Ashland, Wis.
S. F. B. Morse Chicago, III.

James Motley Milwaukee, Wis.
M. Nippert Lake Geneva, Wis.
Pliny Norcross Janesville, Wis.

F. Overbagh .., Chicago, 111.

C. C. Paige • Oihkosh, Wis.
T. A. Pamperin Oconto, Wis.

E. K. Patton Boston, Mass.
P. H. Polglase Chicago, 111.

O. M. Rau , Milwaukee, Wis.

W. B. Shaw Chicago, 111.

John Shutte Manitowoc, Wis.

J. G. M. Smith Chicago, 111.

C. A. Spencer Centratia, 111.

M. L. Stevenson , Cleveland, O.

W. N. Stewart Chicago, 111.

D.S.Terry Chicago, 111,

H.C. Thorn ,, Madison, Wis.
W. H. Thorp Beaver Dam, Wis.

J. H. Trever. Antigo, Wis.
W. C. Wheaton Chicago, 111.

G. S. Whyte.... Chicago, 111.

John Wiley Hancock, Wis.
I.e. Woodward St. Paul, Minn.

The address of welcome was given by Mayor Koch of

Milwaukee, who cordially welcomed the delegates and ex-

tended to them the freedom of the city. Ex-Senator Merrill

of Ashland responded to the address of welcome in be-

half of the association. On motion of Ex-Senator Merrill

Mayor Koch was made an honorary member of the asso-

ciation. After the routine business had been transacted

and a number of new members elected, W. N. Stewart read

a paper on "Advantages of Directly connrcted direct

current generatoss." The paper brought out a good

discussion, which was participated in by a number of the

members.
At the evening session the election of officers for the

ensuing year was held and resulted as follows:

President—C. C. Paige, Oshkosh, Wis.

First vice-president—W. B. Baker, Waupaca, Wis.

Second vice-president—E. L. Debell, Sheboygan, Wis.

Secretary—H. C. Thorn, Madisoa.

Treasurer—G. F. Merrill, Ashland.

Directors—W. Goltz, Milwaukee; Pliny Norcross, Janes-

ville; John Shutte, Manitowoc.

The following committees were appointed:

Committee on legislation—H. C. Thorn, George F.

Merrill, George Grimm.
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Committee on transportation—I. P. Lord, Pliny Nor-
cross, O. M. Rau.
Committee on entertainment—J. C. Woodward, W. B.

Baker, L. E. Debell.

Committee on special legislation for underwriters' rules

—

H.C. Thom, Pliny Norcross, J. A. Andrews.
Committee for preparing: rate schedule—George A.

Davis, Geoige Farwell and P. H. Korst.

Discussion on next place of meetiug was then taken up,

St. Paul being the favorite. A paper was then read by

Prof. D. C. Jackson of Madison, on "Essential Station

Instruments" and was followed by a livelydiscussion. The

convention then adjourned till 9:30 Thursday morning.

When the session was resumed on Thursday morning,

St. Paul was decided upon as the next meeting place, the

convention to take place in July.

W. W. Low of Chicago read a paper on "New Things

in Electricity," and discussion on it then took place.

Two papers on "Economical Use of Transformers"

were then read, the first by W. Forman Collins of Chicago

and the second by P. J. McFadden of Chicago. The re-

mainder of the morning session was taken up in discussing

these papers.

The afternoon session was called to order at 2 p. m., and

E. L. Debell of Sheboygan presented a paper on ' Corliss

Compound Engines." After discussion on this subject

H. O. Thom of Madison read a paper on the "Trend of

Electric Investment" instead of the subject allotted to

him, "How Shall Members Buy Suppliei?" This

paper evoked considerable discussion of the subjfct of

rates for service. This concluded the business session and

the convention then adjourned to attend thebarquet in the

evening. The next day was devoted to visiting various

plants in the city and other points of interest.
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Advantages of Directly Connected
Direct Current Generators.'

By W. N. Stewart.

Members of this association who were present at the last

convention at Madison undoubtedly remember that the

speaker was somewhat pronounced in his advocacy of direct

current apparatus for central station lighting in towns such
as exist most commoQiy in the northwest; for this reason

he probably owes the request from cur worthy secretary to

prepare a paper to be read at this- meeting on the ad-

vantages of direct count cted directly current apparatus.

While I hope to present strong reasons for the faith that

is in me, it should not be understood that the alternating

systems are to be condemned in all cases. For transmission

of light or power to long distances, some form of alternating

or multiphase current apparatus may be employed to ad-

vantage. The same is tiue when lights are scattered over

extended areas. What I propose to speak of to-day will

solely refer to electrical work over areas not to exceed
three miles in any direction from the power house, under
the average conditions of the average northwestern city of

not to exceed 35,000 inhabitants; where streets are to be
lighted with arc lamps, and stores and residences with either

arc or incandescent lamps, as preferred, motive power be-

ing furnished where a demand for the same exists; current

to be furnished twenty-four hours daily to all customers-

Permit me to describe what I should consider a model

To operate this plant, we would employ but two men,
one engineer and one fireman. The station should have a
superintendent, and lamp trimmers as necessary for the
number of arc lamps used.

The public arc lamps would be wired as follows: If

three-wiie system is used, a common neutral wire would
be supplied for both public and private lights; this neutral
being thoroughly grounded at various points. Thus but
two wires would be run for the public lighting, the aic
lamps being connected in groups of two between the pos-
itive and neutral. If the five-wire system is used, the
arc lamps would be run in groups of eight, each lamp
having an automatic cut-out. To run arc lamps on a
constant potential circuit, it it necessary to have a certain

amount of resistance in the circuit to steady the arc; this

resistance should be in the line wire, iron wire being used
in some cases, or copper wire not smaller than No. S.

But my technical friends will immediately say: "This
resistance is a waste of power and therefore to be avoided."
True, according to the usual theories. It is but a few
years ago that the English electricians denied Mr. Edison's
statement that he had attained the practical subdivision

of the electric light; and the pathway of electrical devel-

opment is strewn with the wrecks of exploded theories.

Let us see if this loss in res'stance is not a pebble over
which electricians have stumbled, thinking it a mountain.

In the last edition of Prof. Silvanus Thompson's
"Dynanao-electric Macbintry," a standard authority,he

Convention Notes and Personal.

Thos. G. Grier, of the Bryant Electric company, was

around with a pocketful of sockets and switches. His
principal occupation was in leaving hotel calls for his

friends, much to their discomfiture and his delectation. The
drowsy occupant had only to press the button; Grier did

the rest.

S. F. B. Morse, of Cush'ng & Morse, Chicago, was on
hand booking orders for Kerite^ and seeing that everyone

was provided for.

The General Electric Fixture company was represented

by F. Overbagh, who discoursed on the beautiful and
fantastic forms of his new electroliers with the skill of an
artist.

The Electric Appliance company showed the Packard

mogul incandescent lamp, for which it is general western

agents, and also the new Packard transformer and the

Washington arc lamps for alternating incandescent circuits.

W. W. Low, president of the company, was on hand, and

it therefore goes without saying that everyone heard all

about its specialties. He was ably assisted by Frank
McMaster.

The Fort Wayne company showed some photographs of

their latest arc lighters and alternators. I. C. Woodward,
of St. Paul was in charge, explaining the company's ap-

paratus and inviting everyone to sample the famous new
"Wood" brand of cigars.

The General E'.ectric company made an exhibit of lamps

and some other specialties in the supply line, their interests

being well taken care of by A. C. Bunce, F. N. Boyer,

W. J. Ferris, P. J. McFadden, W. C. Wheaton and S. G.

Coleman.

The brothers Andrae were on hand in nowise dis-

couraged by their recent burn out, and ready to do more
business than ever before.

The Central Electric company's interests were looked

after by H. D. Latimer, who acquired distinction by the way
in which he boomed Okonite and the many special-

ties handled by this widely-known concern.

Lucius T. Gibbs, of the Gibbs Electric company, of Mil-

waukee, was in attendance, promoting at all times the en-

tertainment of the visiters.

The banquet was held on Thursday evening at

eight o'clock at the Hotel Pfister, and was largely

attended by the members and delegates and a

number of Milwaukee's prominent citizens. H. C.

Thom acted as toastmaster and his pleasantries in this ca-

pacity were both brilliant and amusing. Responses to the

various toasts were given by Messrs. Merrill, Mercein,

Stewart, Underwood and Flanders. A song by George
Whyte was among the entertaining features of the even-

ing. Gushing & Morse, through S. F, B. Morse, provided

the wine for the banquet, and the General Electric com-
pany, through A. C. Bunce, the cigars, and the A. W.
Harris Oil company, through D. S. Terry, bouquets for all

present. A floral center piece, composed of artificial and
natural roses illuminated by miniature incandescent lamps
and designed by the General Electric company,was a unique

and attractive feature of the decorations. About seventy-

five persons were present and a thoroughly enjoyable

evening was spent.

It is said that the Dravosburg Electric Street Railway
company will build immediately four and one-half miles

of railway. Thecompany is capitalized at $27,000. This

line, it is asserted, will connect with the Second avenue,

Pittsburg, line at Homestead, making a continuous electric

Hne from McKeesport to Pittsburg. The latter road will

cross the river by a bridge to be built by the Glenwood
Highway Bridge company at or near Glenwood, in order

to get into Homestead.

FIG. 3. LIGHTING PLANT IN A LARGE CHICAGO STORE.—VIEW OF BOILER ROOM.

plant of 500 horse power, the sizes of machinery, etc,

being proportionately increased or decreased for a larger

or smaller installation. I shall describe electrical details

only, as local conditions govern the class of power plant,

only presuming that steam power is used. For water

power the arrangements would be the same, except that in

most cases one belt would be necessary for each generator.

For the generating plant the following apparatus would
be installed : One multipolar generator of 100 horse power,

running at about 250 revolutions per minute, directly con-

nected to a compound engine of the same speed. One
multipolar generator of 400 horse power, running at about

170 revolutions per minute, directly connected to a com-
pound engine of the same speed . In most cases condensing

apparatus is to be used where water is available. These
dynamos are to be made for 220 volts if the three-wire

system is used, and for 480 volts if five-wire system is em-
ployed; three-wire distribution to be employed where the

distances are not over one mile from the power house, and
five wire where they exceed one mile. Additional apparatus

as follows would be necessary: For three-wire system,

120 cells of storage battery, each cell having a capacity of

30 amperes for fifteen hours; for five-wire system, 240

cells of battery, same size. This storage plant to be used

as an equalizer and regulator, and to furnish current during

the day. Necessary switchboard apparatus, including an

automatic regulator for dynamos, would also be necessary.

The wiring would be as follows: One circuit of mains
and feeders for commercial and house lighting. This

would supply all private consumers with arc or incandes-

cent lighting or motive power; each customer to have a

meter; all motors to be connected to the outside wires of

either three or five wire svstem.

I, Read before the Northwestern Electrical Association, Milwaukee,
Wis., January 17, 1894.

gives the efficiency of the best arc dynamo of the constant

current type at 7S per cent. A few pages further on be

mentions constant potential dynamos having an efficiency

of 95 per cent, or more. His arc machine will not main-

tain its initial efficiency for any length of time, as its

insulation constantly carbonizes and runs down. Here,

then, we have something very practical to start on. If the

ordinary arc dynamo gives 7S per cent- efficiency and the

cons'ant potential machine 95 per cent., we have a differ-

ence of 17 per cent, in favor of the constant potential

machine. The resistance necessary to work the low tension

arc lamps never exceeds 15 percent, of the current, so that

we have an advantage of 2 per cent, in favor of the system

which I am describing.

But we have still another gain : The ordinary arc dynamo

runs at about 900 revolutions per minute, and must there-

fore be belted to the engine. The friction of this belting

and high-speed dynamo must be taken into considerarion.

If one belt direct from engine is used, 10 per cent, is lost;

if a counter-shaft is used, 18 per cent, is lost. So that in

one case we gain 12 per cent, in our power bill, and in the

other 20 per cent. And this is not theory. It is being done

every day in the State of Wisconsin and adjoining states.

It may be said here, in passing, that the arc lamps used

on this system can be had of any candle power from 600

to 12,000, so that the light can be distributed through a

city in any desired manner; that these lamps burn as

steadily as any incandescent lamp; that they are closed to

prevent the entrance of dust, snow or insects, and throw

but little shadow underneath.

The operation of such a station would be as follows:

The small dynamo would be started not later than four

o'clock in the afternoon, most of its current being absorbed

by the storage battery. As daikness approaches, the large

dynamo would be started, its current being divided be-
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tween the customers, streets and storage battery, until all

the lights are burning, when the battery would simply act

as a rcgul iter. This engine would run steadily until two
o'clock in the morning, the last four hours being princi-

pally devoted to charging the battery.

Thus the employes would have a daily run of 10 hours,

and the engines would always work at maximum efliciency

for the full run. The battery would do the work 14 hours

daily. It may be well to state here that storage batteries

are now being used in most European stations and in three

or four of thi largest American stations with good results,

and that batteries can be had which infringe no patents

and which are thoroughly reliable in their action.

We then have a station which is made up as follows:

One machine in operation at one time, doing all our work,

that machine having an efticiency of g5 per cent, with no
losses in belting or shafting, running at slow speed with

consequent minimum of cost for repairs; a daily run of

only 10 hours, thus getting the best possible service from

employes; current available day and night for all pur-

FIG. 2- A NEW AND SIMPLE SIGNALING DEVICE.

poses; a machine which does not burn out and which

cm be repaired in ihree hours; low pressure wiring,

therefore no damage suits for loss of life; longer life and
less blackening of incandescent lamps, as the battery gives

a current absolutely uniform at all times; less real estate

and buildings required; less liability to breakdowns;
no burned-out armatures; the average cost of burned-

out armatures on arc machines in 77 cities was, last year,

$2.14 per arc lamp; less oil; fewer employes; no losses

in transformers or other subsidary apparatus.

What is the economy? It might startle you to say it

would be 40 per cent, per annum over old-fashioned

methods, but this is being done every day. The com-
mittee on directly connected generators of the American
Street Railway association reported at the convention

recently held in this city that any electric railway could

afford to throw its machinery into the scrap heap, increase

the interest account 15 per cent., and yet be 25 per cent,

per annum the gainer. The results are even more favor-

able in lighting when a storage battery is used.

The chief electrical engineer of the World's Fair

reported in favor of direct-connected generators, and one
machine for arc and incandescent lights and power. All

through the country the largest concerns are throwing out

the high speed belted apparatus, and not for reasons of

mere sentiment, but because it pays.

It pays because the modern slow speed multipolar gen-
erator is as near perfection as can ever be attained, and
because its high initial efficiency is maintained for many
years. This is not true with the older type of high speed

machines, on account of the too liberal use of carbonizable

insulation and lack of radiating surface. The multipolar

dynamo as now made has an armature winding of solid

copper bars, largely exposed directly to the air and of

minimum internal resistance. Mica is largely used for

insulation, and only about 2 per cent, of the total

current is used to excite the fields. Recent investigations

have shown the annual wear and tear of belling to be

37 per cent, of the first cost, and the annual number
of interruptions to service from its use to be five. In the

Chicago Auditorium, official figures show an annual

economy of $46,500 on a plant of 17,000 incandescent

lights in favor of direct connected machines. Equally
favorable results are reported from many other places.

Incandescent lights are being furnished in the city of

Chicago to day for less then one-half cent per hour, and
good profits realized. In the city of New York the arc

light companies charge 40 cents per night for one lamp of

2,000 candles The Edison company furnishes two lamps
of I 200 candles each for 50 cents per night from a low-

pressure circuit, although cost of carbons, trimming and
interest on investment is much greater. Arc lamps of

1,200 candles burning all night every night in the year

are being furnished in the state of Wisconsin for $50 per

year from low pressure circuits and with profit to the

owners of the plant.

In this connection it should be remembered that if a
large upper cored carbon and a small lower solid carbon

are used that 50 per cent, more light is obtained (accord-

ing to Prof. Carhart, of Michigan University) than with

the ordinary carbons. Thus a six ampere lamp is

practically as good as a nine ampere lamp; these carbons

cost more, but the fuel consumption is less, and the net

result is a large saving.

Can the existing stations be rebuilt without too great

sacrifice? In most cases, yes. Engines, boilers and
power plant can be utilized usually; poles need not be
changed; wire can all be used; old dynamos and arc

lamps can be sold for 25 per cent, of first cost. There-

fore no reason exists why any manager should persist in

using obsolete methods.
In conclusion, I thank you for your kindness in giving

me so attentive a hearing, and I assure you that I have
carefully tried to confine myself to facts as observed by
me in this country and Europe; to reiterate my belief,

founded on 23 years' work in the electrical business, that

it is the direct current stations which are paying the divi-

dends, and to invite any of those interested to visit some
of the modern plants working on the system which I have
outlined.

The Latest Things in Electricity.'

liv W. VV. Low.

The progress and development of electricity has been so
rapid in the last decade that things that were new and
startling and which caused a great deal of talk and con-

troversy in the electrical newspapeis and among electrical

men a year ago have almost ceased to interest and have
passed into everyday use with us.

If I were to cover completely everything that the title of

this paper suggests, I should be like some mathematicians
who have tried to find the square root of 2, which has been
sought after but never gotten, as there was something al-

ways remaining to be done. So I will only call your
attention to some of the new things that will most directly

interest the central station men.
For the last few years there have been comparatively

few really new things. What I mean by that is things

that embrace entirely new ideas and new principles in

electricity. But the new things, or rather the newly
improved things, are many.
As the scope of this paper is unlimited I will try to con-

fine myself to only the new things in electricity which
interest "those actively connected with the production of

electricity for commercial purposes;" in other words,
central station men.
The first and to me the most important new thing

to the central station man is the new business policy of

the supply houses. Some years ago, when central station

men did not know as much as they do now, it was the

habit, I won't say policy, of the parent houses and also, I

am sorry to say, the supply houses to bleed the station

men for all they were worth. This was done in various

smooth ways. In the first place the supply houses put
men on the road who would guarantee that they were born
without a conscience, also born smooth talkers. They
were generally "Hail fellows well met." They soon gained
the confidence of their intended victim and then proceeded
to take him in. They knew it all; the station man didn't.

O the prices would be all right. Nothing ever wears out
that he sold. The other man didn't know anything about
the business. Why, he used to buy hides and tallow

(that's how he is such a smooth talker). Line wire? Yes;
best in the world; 48 cents per pound. Too much! Why
last month it was 52. Next month it may go up to 60
again; all depends on the price of the copper and the in-

sulating material (white lead cotton.) Let's have another
drink; I am almost parched talking; you are such a close

buyer, etc. And so the talk went on, the poor central

station man being done up right and left.

Now let us look at the situation to-day. In the first

place, everything is catalogued and every station manager
has his discount sheets, and he can tell at a glance what a

thing is going to cost him. There are a few honest travel-
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ing men, who are experts and can help the station man
out of trouble. Fair business policy and proper business

dealings, small profits, 30 days and hard collections.

To-day the central station purchaser can sit in his chair

and the supply men tumble over each other to get a word
in his ear. From being a poor, brow-beaten, hum-
bugged, worried man, he is to-day lord of all he surveys.

Now let us pass on to new material in electricity. First

under this head is a new wire. This is an entirely new
departure from all the old kinds of covering made for

electric conductors. It depends for its insulation upon
the cotton just as it comes from the gin, saturated with a
high grade of insulating compound. This is loosely spun
around the wire and then pressed solid by hydraulic

pressure. Outside of this insulating coating is a braided
protection which is saturated with a fire and weatherproof
compound.

Another new thing in line construction is in transform-

ers; I should say improved thing. The transformers of

yesterday were crude. Why you had to fill some with
oil to keep them going.

The transformer I now have in mind does not depend
on any of these foreign substances for its indestructible

qualities, but is made to eliminate the chances of burn-
outs- The iron, a most important factor in a trans-

former, is properly balanced with the copper and is a

properly magnetically closed circuit. The fuses are so

arranged that they can be removed and re-fused without
any danger to the operator.

Also an immense stride has been made in high candle
power incandescent lamps. It is easy now to make an incan-
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descent lamp of any candle power up to 500 or even 1,000,
and by thus massing the light a very much higher effi-

ciency is obtained. The makers guarantee 2>4 to 2;'.) watts
per candle power. Such lamps you can see here to-day.

Now let us turn for a moment to an article that there
has been a great demand for, an alternating arc lamp. In
the recent past what have they been? The words "alterna-
ting arc lamp," made the central station man's mouih
water, at the same time it gave him cramps. It conveyed
to his mind all kinds of trouble with a very complicated
piece of mechanism. If you had told a month ago that

an alternating arc lamp could be made simpler than a
direct current lamp, and that it would regulate to a finer

point, you would have seen a look come into his face
which said "I would like to call you a liar, but I won't."
But to-day it is a fact, as you can see for yourself. They
don't make a noise like a buzz-saw any more, but lun
quietly with a steady, bright, white light giving 2,000 can-
dle power at an expenditure of 418 watts against 500
watts on the old series system.

Among the very newest things are Tesla's latest inven-
tions, which you no doubt have read of. He promises us
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light without wires or heat, and in fact has shown the

former in his experimental lectures. By his multiphase
alternating current system very long transmissions of

power are rendered possible, and many large enterprises

of this kind are under way or already planned.

A New and Simple Signaling Device.

A signaling device known as the Gruschow signal was

placed upon exhibition in Chicago last week, which, by

the simpleness of its construction and the success of

its operation, attracted considerable attention from

marine men, for whose use it is intended. To
establish instantaneous and recorded communication

between the captain or pilot-house of a steamer and the

engine room has always been a somewhat complicated

problem, which has as yet been but indifferently solved

Numerous systems have been tried upon vessels, but none

have filled the requirements demanded of them sufficiently

well to bring them into general use.

The Gruschow signal is the invention originally of

Robert H. Gruschow of Chicago, and comprises in its

operation many merits which will be recognized at once by

boatmen. The device consists primarily of two parts:

the push button apparatus, coils and automatic set-back

placed at the convenience of the officer in command of the

vessel, and the recording device to be located in the engine

room. As shown in Fig. i, where these parts are repre-

sented, the upper box contains eight push-buttons, which,

when operated, throw not only the indicated signa^

in the lower box in the cut at the engine room, but also

automatically register the signal card thrown, so as to

avoid any misunderstanding of signals. In Fig. 2 are

presented the coils in the boxes with and without sig-

nal card connections. Fig. 3, a view of the top of the

apparatus, shows more plainly the connection between

coils and signal cards. The current is supplied by a pri-

mary battery of about 12 cells, and the electromotive force

is approximately 15 volts. The current passing through

the coils in the captain's box throws into view a signal

card; connection is had with the engineer's box, where the

operation is repeated. As the signal card flys upward it

comes in contact with asmall pin, which is so arranged that

it automatically releases the previous signal thrown. When
the card reaches its proper position it makes connection

with an Insulated bar, which rings the engineer's bell, which

in turn completes the circuit to the captain's bell. Thus
the sender of the signal, if the captain's bell rings, may be

positive that the engineer has received the signal.

The devices are placed in brass boxes, each 27 inches

long. 9 inches high and 7 inches wide. The engi-

neer is also supplied with three buttons, by which he can

signal the captain in case of mishap or *'all right." He can

also confirm any signal sent him, if he so desires, by the

pressure of a button which rings the captain's bell, but

does not disturb the signal, and signifies that the engine is

working in accordance with the signal sent. There can

be no misunderstanding between the captain and engineer,

as both receive the same signal. The bell on the captain's

box is so arranged that it cannot ring until the signal has

been displayed to the engineer. In connection with this

device a register may be used which will record upon paper

each signal in ink, with the hour arid minute it was sent,

thus making a record of a voyage more accurate than a

log book, and one which can be used as conclusive

evidence in lawsuits resulting from collisions and accidents.
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Polyphase Transmission Plant for the
City of Budapest.

~

The Elektrictaets Aktien Gesellschaft. successor to

Schuckert & Co., of Nuremberg, Germany, has just com;

pleted an interesting installation for the city Or Budapest.

The power plant is located three kilometers (9,840 feet)

from the city distributing station, and is equipped with

two-phase separately excited generators driven by triple

expansion engines. The current, at 2,000 volts, is

carried in three iron armored lead cable to the distributing

station. Each cable contains two concentrically arranged

conductors, and as only four conductors are necessary for

the transmission of the two-phase current, one cable

remains in reserve.

At the distributing station are two phase 1,800 volt mo-

tors coupled directly to direct current no volt dynamos,

arranged on the three-wire system of distribution. Two
batteries of 14S accumulators each are connected to the

three-wire system. The accompanying diagram clearly

represents the manner of operation. DG represents the

polyphase generators at the power station, ED being the

exciters and £A/ the exciting magnets. S indicates the

manner of lighting the station by the direct current of the

exciting dynamos, while L are the high-tension mains. At

the distributing station I>M are the polyphase motors

driving the continuous current no volt dynamos jD. The

•battery of accumulators is at ^, and A' shows the low-

tension distributing mains.

The advantages claimed for this system are high effi]

ciency and small copper conductors from the power house

to the distributing station. At present there are only two

5C0 horse power engines and two 500 horse power gener-

ators at the power station, although it is expected to

treble the capacity of the plant soon. The three-wire sys-

tem has been laid out for a capacity of 16,000^ 16 candle

power lamps burning at the same time. The polyphase

machines have a periodicity of 25 per second. No trans-

formers are used. Special apparatus prevents the peculiar

phenomena (Deptford effect) caused by the capacity of the

cables. No difficulty has been'experienced in connecting

the polyphase machines in multiple without artificial load

resistances. It is said that the whole installation has been

giving excellent satisfaction since it was put in operation.

kind. The populous outer suburbs of Vienna were in-

corporated with the city three years ago, >et up to the

present moment nothing has been done to unite them
actually by means of railway lines.

Moonlight Schedule for February.
Following is the Western Electrician's lamp light-

ing schedule for February:

Day of

Month. Light.
Day of

Month. Extinguish.
Number of

Hours.

H.M. H.M H.M.

I. . . . r. M. 5 41 2 AM- 6 10 12.3 1

2. . . . 540 3-... 6.10 12.30

3 ... 550 4.... " 6.10 12.20

4 ... 5 50 5.... 6 10 12 20

5 • 5 50 6 .

.

" 6 10 12 23
6.... 5.50 7 6 10 12.20
7.... '* 620 8.... '' 6.10 11.50
8.... 7.20 9..., 6 I 10.50
g.... 830 10 ... " 6.00 9 30
io„.. 9.4^ ir .

" 6.00 8.20
II.... 10.50 12 " 6.00 7.10
13.... A. M. 12.10 13 " 6-00 5SO
14.... I 30 14 .. " 6 00 4.30
15---- " 2 40 15 '' 6 00 3 20
16.... 340 16.... " 6.00 2 20
17 • 440 17 ... 5-50 1. 10
18 ... No li?ht. 18 .. No light. 0.00
19 ... No lisht. 19 . No light. 0.00
20 No light. 20. . .

.

No light. 0.00
21 p. M. 6.10 21 ... p. M. 8 50 240
22 6.10 22. . .

.

10,00 3 50
23 .. " 6 10 23 .. " n.io 5.00
24.... 6.10 25 .. A. 11. 12 20 6. 10
25.... " 6 10 26.... 1.20 7 10
26. . . .

" 6.10 27.... 2 30 8 20
27 .. 6.20 28,.. 330 g.io
28.... " 6.20 Mar. 1 43" 10 10

Total. 191.40

The foregoing schedule was calculated on the following basis:

Light one-half hour after sunset and one hour before

moonset.

Extinguish one hour after nnoonrise and one hour before

sunrise.

Street Railways in Austria.
It is announced that the company which owns all the

street car lines in Budapest, having altogether a length of
about 56 miles, has resolved to adopt electricity as the
motive power over the entire system. The improvement,
k is computed, will take three years to complete. The
total cost of the change is estimated at $5,000,000. While
the government and municipality are vying with each other
in such improvements in Buda pest, the authorities in
Vienna, remarks a correspondent, treat that important in-

terest with strange indifference. There are whole dis-

tricts, especially in the suburbs of this capital, which are
still without the convenience of a street railway, or have
only partial and very insufficient accommodation of that

Foreign Water Power Electric Plants.

According to L<: Cenie Civil there has been a notable in-

crease in the use of water power for the generation of elec-

tricity in the plant installed by the Oerlikon company for

the Neuhausen company, at Neuhausen, in Switzerland.

The Neuhausen works, which are near Schaffhausen, and

which derive power from the falls of the Rhine at that

place, have, until recently, had in ute seven dynamos, four

of 150 horse power each, one of 300 horse power and two

FOREIGN WATER POWER ELECTRIC PLANTS.

of 600 horse power 'each. In order to increase the pro-

duction of aluminum the company wished to increase in a

large proportion the production of electric energy, and for

that purpose put in four very large dynamos, making, with

the three of the largest of its old machines, a group capa-

ble of exerting 3,Q00 horse power. The four new dyna-

mos are run at a speed of 150 revolutions per minute, and

give out 7 500 amperes each, at a pressure of 55 volts.

The nature of the work at which they are employed, which

requires an absolute uniformity of current, rendered the

work of constructing these dynamos one requiring much

care. The accompanying diagram shows in outline one

of these machines; it is vertical and coupled directly to

the turbine shaft. At the other end of the dynamo shaft

is attached a steam engine for use in case of necessity, as

shown in the plan. The turbines were built by Escher,

Wyss & Co., Zurich.

In 1891 a syndicate was formed at'St. Etienne for the

purpose of utilizing the falls of the Loire for the "produc-

tion and distribution of power from St. Victor to St,

900 horse power will be supplied at first, it is expected
that this will have to be largely incrtased, and provision

has been made at the power station for the erection of ad-
ditional units.

Particulars are given in a recent issue of Les Annates des

Travattx Publics of the operations of the Socieie de
I'Acquedotto de Ferrari Galliera in establishing electric

water power installations near Genes, Italy, where vast

quantities of water have been stored by damming one of

the valleys in the vicinity and thus creating large artificial

lakes. Th;se are at an elevation of about 1,800 feet above
the town, and in order to profitably utilize the power the

total head was subdivided by the establishment of three in-

termediate power stations and reservoirs at different levels.

The first of these stations works under a head of about

370 feet of water, affording about 746 horse power; the

second has a head of about 355 feet, giving 720 horse

power, and the third has a head of about 472 feet, yielding

in the neighborhood of 960 horse power. The greatest

distance to which the current from these stations is now
carried is about ig miles.

At present the cuirent is used only for power purposes,

the constant current system being employed, and the

various motors at different points along the line being con-

nected in series. The voltage ranges from 450 or 500 to

overcome the resistance of the line when none of the

motors are running to as much as 5,000 or 6,000 at the

times of greatest power consumption. With such wide,

and at times very sudden, changes in potential the regula-

tion of the motors offered problems of special study which
appear to have been solved in a satisfactory manner.

The first station at present comprises two dynamos
developing together 140 horse power, and driven

direct by a turbine working at a maximum speed of 475 revo-

lutions per minute. Elastic couplings of the Raffard type are

used. The dynamos are of the Thury pattern, have six

poles each, and at maximum load deliver a current of from

1,000 to 1,100 volts and 47 amperes. The speed of the

generators varies between very wide limits, according to the

voltage to be supplied, regulation being effected by

hand.

The second station is t quipped with four turbines, each of

140 horse power, and each coupled with two generators like

those first mentioned, the field magnets being excited ie

series by a separate dynamo, which is independently

driven by a special turbine. The third station is designed

to accommodate six turbines of 140 horse power each, two

generators again being coupled to each wheel, and each

generator being intended to furnish a maximum current of

45 amperes and T,ooo volts, working at 475 revolutions per

minute. All the generators are connected in series.

The current transmission lines arc copper wires, about

,36 inch in diameter, carried on oil insulators on ordinary

wooden poles, which, about half way up, are provided with

ED\ DG

L

POLYPHASE TRANSMISSION PLANT

Etienne. The fall near the city being insufficient, a con-

cession was obtained of a fall on the Forez canal capable

of developing 900 horse power with the possibility of a

considerable addition. The power station was established

at Chatelet, and is provided also with a steam plant in

case the water power becomes insufficient in time of pro-

longed drought. The engines, however, will only be used

in cases of necessity. The power station has three groups

of dynamos of 300 horse power each, which are of the

triphase type. Each dynamo can be driven at will by a

turbine or by a steam engine. The axis of the turbine is

vertical and that of the dynamo horizootal. The dynamo

runs 200 revolutions a minute, and the shaft is connected

by couplings either with the turbine or engine. Fiom the

power station the wire lines by which power is conveyed,

run to St. Etienne in different directions, forming a loop,

and having several branches to convey current to various

points for power and for lighting purposes. While only

huT^'l^ Eli^j.-^.c,"^ C^..

"FOR THE CITY OF BUDAPEST.

iron prongs or barbs to prevent unauthorized persons from

climbing up. There are also printed notices warning the

public against coming in contact with the wires. The

motors, which are supplied with current at different points

along the line, are all of the Thury pattern, ranging from

about 5 to 63 horse power. The smaller motors, ranging

from 5 to iS horse power, are of the two-pole type, while

the larger ones, from 18 horse power up, are multipolar, the

number of poles varying from four to six. The actual

length of line now in operation is about 37 miles.

The whole installation, affords an admirable solution of

the problem of successfully transmitting high-tension, con-

tinuous currents and utiliz'ng them on the series system.

The maximum, 6.000 volts, now used at Gejes, does not,

moreover, imply that the full limit of high-tension ac-

cording to this system has been reached, and it is intended

to soon further increase the voltage to 10,000 by putting

in additional generators.
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We have tried advertising in several electrical papers,

and after discontinuing our advertisement in your journal

\Ekct7-ical PVoriJ] we advertised for a considerable period

in the Western Electrician, which we found a valuable

paper for reaching the West, our card in that paper bring-

ing us many communications, a number of which resulted

in sales of our alternating apparatus, including a plant for

the University of Wisconsin.

—

Extract from a letter of F.

A. La Roche, president of the La Roche Electric Works,

Philadelphia, to IV. J, fohnsion, publisher of the Elec-

trical World.

A GLANCE at the report of the proceedings of the annual

convention of the Northwestern Electrical association at

Milwaukee last week shows that that excellent organiza-

tion is proceeding upon the proper lines and that much
good may be expected to result from its meetings. In

point of attendance and in the interest shown in the pro-

ceedings the Milwaukee meeting compared favorably with

any electrical convention that has been held in late years.

The papers read were of a most practical character, the

discussions were interesting and instructive and the mem-

bers applied themselves to the business in hand in a way

that would put some of the older organizations to sham^.

The members of the Northwestern Electrical associa-

tion are to be congratulated upon their successful meeting,

and they should be encouraged to persevere In their efforts.

The next meeting of the association will be held at St.

Paul, and, with the experience gainedat Milwaukee, there is

every reason to believe that it will be successful in every

particular,

American engineers will learn with interest that

Rankin Kennedy professes to have discovered a new

method of electric traction, whereby the great drawback

to the present methois is said to be overcome. The losses

in, and the great size of the plant required for, electric

traction as at present carried 00, are alluded to and it is

chimed that with the new method the work will be done

withamo'orof from 5 to 10 horsepower. An English

coatemporary says that the new method is being submitted

to American experts, who have much more experience in

electric tiaction than those in any other country. Is it

possible that this adraissioa is made with Mr. Kennedy's

approval ?

•'From a European point of view," says the London

Electrical Review, "the electrical exhibits [at the World's

Fair] were of little or no interest, and, therefore, as an

exhibition, we consider it was a failure." How distress-

ing! We are tempted to believe, however, that in depre-

ciating the electrical side of the World's Fair our English

contemporaries find it a case of sour grapes. The part

played by Great Britain 'in the electrical display was so

feeble and insignificant that our English critics bite their

thumbs at us in sheer mortification. In no other way can

we account for such an absurd burst of truly feminine

spite as the following:

Only in one thing it was not big, and that was as an exhibi-

tion of the science and art of electricity and electrical en-

gineering. This, of course, from a European point of

view. We have had so many exhibitions, and have the

earliest possible information regarding new departures or

new inventions, that it is not to be wondered at that so

little of real interest to the profession could be gleaned at

Chicago.

The Electrical Review has a reputation among its

English contemporaries for virulent criticism, but it might

be expected that the silly sneer just quoted was even below

its level. The electrical engineering of the World's Fair

requires no defense from such attacks.

Prob.^bly no more perplexing emergency arises in an

electrical plant than in the case of disability to the ohm
sifter. How can the dynamo tender guarantee a pure,

clarified current if his ohms are all mixed up? An accident

of this character happened in Hazel Park, Minn., the

other day, and we are indebted to the Times of that place

for the following all too brief account:

The ohm sifter of one of the large dynamos at the
Wood harvester works became detached Thursday, thereby
causing the ohms and volts to pass over the same wire.

Had it not been for the presence of mind of Mr. King, the

company's electrician, the automatic ampere controller

would have been disabled.

We could have wished that the Times went into greater

detail. All honor is due Mr. King for his promptness

and bravery, but we are left in the dark as to the exact

method he employed to save the ampere controller. For

ourselves we should recommend the instant stoppage of

the dynamo, allowing the rheostat to care for the load

temporarily by a suitable connection with the voltmeter.

Then the sifter could ba again attached to the armature

shaft, the troublesome ohms removed from the volt wire,

and all would be well again. We are aware that some elec-

tricians advocate the use of a transformer for converting

the ohms into volts when one wire becomes charged with

both, but this involves the widening of the air gap after

the field magnets have been removed, which is a rather

difficult operation, and one tending to lower the efficiency

of the machine. On the whole, we are decidedly in favor

of the rheostat method.

Is it to the interest of the trade unions that the telegraph

business of the country should be controlled by the govern-

ment? The Typographical union of Cincinnati seems to

think so, for it is foremost in a movement in that city to

memorialize Congress to bring about the desired change.

The printers argue that the introduction of type-setting

machines is a menace to their occupation, which might

be counterbalanced, however, by the lower tolls of govern-

ment telegraphs, enabling small capitalists to engage

profitably in news-gathering and journalism, although not

on a scale to justify the use of machines for type composi-

tion. Aside^from the socialistic tendency of governmental

control of the telegraphic service, which is repugnant to the

great majority of American workingmen, it is by no means

certain that the chan;ie would work in the manner which

the printers expect. The government would undoubtedly

aim to make the service self-supporting, and with the

interest on the cost and the f!xtensions that would un-

doubtedly be made to many small places now without

telegraphic facilities, it is doubtful if any great reduction

would be made in the already low rates granted to news-

papers. And it should also be remembered that the ex-

penditure for transmitting the m issages is only a portion

of the cost of collecting telegraphic news; the expense of

actually obtaining the news and delivering the "copy" to

the transmitting ofifice would remain the same as at present.

It is also a fact that the state telegraphs of Europe do not

appear to have resulted in increased employment for com-

positors. We do not think that the printers of the United

States would be materally benefited by the step that a few

of them are so strenuously advocating.

Prof. Rowland's action against the Cataract Con-

struction company, was tried in New York city last week,

and resulted in a substantial victory for the plaintiff. The
case attracted much attention on account of the eminent

standing of the experts called as witnesses and th; recent

controversy over the plans approved by the company and

the methods employed in securing them. It will be re-

membered that Prof. Forbes, the representative of the

company, published the details of the project in a paper

read before the Institution of Electrical Engineers at Lon-

don. This was looked upon by American engineers as a

slight, inasmuch as the undertaking was essentially an

American project. The report of the criticisms by the

English engineers were read by Americans, therefore,

with perfect composure. Moreover, it was openly

charged that the company had not dealt fairly with the

designers and manufacturers who had submitted plans

and specifications for the work. It was asserted that the

suggestions of many of them had been utilized by

the company, and that the best features of many
of the plans submitted had been combined in

the plins finally decided upon by the company. Whea
Prof. Rowland brought action against the company it was

believed that many interesting developments Aoald be

brought out on trial, and in this the attendants at the ses-

sions of the court were not entirely disappointed. It was
shown that there was considerable frictioa between Prof.

Fo'-bes and Prof. Rowland, which at on? time seriously

interfered with the progress o^ the work. The report of

the court proceedings, taken from the official stenographer's

notes, will be read with interest. It is certainly to be

regretted that such a gigantic enterprise should be

hampered by bickerings and petty jealousies among the

experts, and small dealing on the part of the coaapany.

Once more the Rapid Transit commission of Nevsr

York has returned to the consideration of the underground

railway project, this time at the £olicitation of Banker

Wilscn who believes he sees a way out of the difficulties

that have heretofore made the building of the road im-

practicable. It will be remembered that Mr. Wilson,

representing a syndicate of capitalists, appeared before

the commissioa a few months ago, and proposed that the

city enter into partnership with his clients in furnishing

the financial backing, necessary for the construction of

the road. It was pointed out at that time that such pro-

ceeding would be unconstitutional, but Mr. Wihon now
proposts to secure relief through the assistance of the con-

stitional convention, which will be held next summer for

the purpose of revising the constitution of the state. In

fact he bases his plans on the expectation that a special

provision will be made by this convention enabling the

city to assume part of the obligation. Such proceeding

wculd be unusual, and would give the opponents of the

project an opportunity to make a popular fight against the

measure. The people of New York do not like the idea

of opening the way for special legislation of this kind.

The city has hitherto kept out of such schemes, and as a

result the credit of the municipality is very high. Mr. Wil-

son and his associates understand this fully, and they, of

course, appreciate the value of the city's "endorsement.

They know that they can secure loans upon much better

terms if they are guaranteed by the city of New York,

than if they were to present only their personal security.

It is hardly possible that the people will like the idea of

the capitalists using the city's credit without compensa-

tion.

However, the scheme has many features to commend it,

and it should receive due consideration. If there is any
hope of securing a practical system of underground rapid

transit for New York, the projectors should be encour-

aged and assisted in every proper way.
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The Niagara Transmission Undertaking.

This magnificent scheme, which, if it had only been in suc-

cessful operation during the World's Fair, would have been

a climax in electrical development as far exceeding the

Frankfort-Lauffen experiment as that exceeded all its pred-

ecessors, has not brought the comfort and solace to those

who have been responsible for it that was hoped or reason-

ably to be expected. The first public sign of trouble was

created when Prof. Gsorge Forbes, the English engineer

most prominently connected with the development of the

plans, deliberately passed his American confreres by and

made known the details of the plan to an English audience.

IC seemed indeed strange that an American project in

American waters depending entirely for its customers upon

an American clientele—a project which was in every way

American from its inception to the awarding of the con-

tracts for its electrical machines, built on lines distinctively

American—should be first authentically described to a

foreign audience; and there are many who claim that ihis

was a direct discourtesy to American engineers. However

this may be, the worst enemy of Prof. Forbes could

scarcely have wished him a worse fate than he received at

the hands of his associates of the Institution of Electrical

Engineers in London, for they spared him neither by tooth

nor by nail, as is learned from the later Eoglish papers

that have been received.

Nor was the Niagara Construction company held guilt-

less by our English censors in the methods adopted to

collect information for its guidance, and it would seem

from the reports already received that no one of the many

world-renownedengineeis of whom we hear so much on this

side of the Atlantic had a kind word for Forbes, or was brave

enough to take him by the band and say "I will defend

this man, even if he has made some mistakes.'' It would

be impossible for Prof. Forbes, even after he had shown

Amsrican engineers the discourtesy claimed, to have re-

ceived at the hands of the latter such a whole-

sale "roasting" as he received at the hands of his fellow

members of the Institution of Electrical Engineers in

London. But this is not all. It seems that there has

long been a skeleton in the closet of the engineers em-

ployed to work on the plans, and this at one time took such

a form as to prevent Prof. Rowland of Johns Hopkins and

Prof. Porbes from communicating with each other even on

professional matters. It also seems that Prof. Rowland

was called upon at times, in his official capacity, to

criticize the work of Prof. Forbes. And, again, it now be-

comes common gossip that when the plans and specifi-

cations were finally settled upon and they were submitted

to the Westinghouse company, the latter refused absolutely

to have anything to do with them as they stood and they

had to be materially revised before that company would

consent to be a bidder.

But all this might have remained Ji/<^-/'<?j-(Z, had not the

Niagara Construction company conceived that it had a

right to criticize Prof. Rowland's bill for services. He

presented a bill for $10,000, covering six months and two

weeks' time. This was thought exorbitant, and a check

for I3. 500 was sent in return. Prof. Rowland became

much incensed at this and made out another bill for

$30,000 and presented it. Upon this producing no results,

he sued the company for the amount, and the trial came cff

before Judge Shipman and a jury in the United States

Southern District Court of New York.

Among Ihe witnesses were Prof. Duucan, Lieut.

Sprague.Wm. Stanley, Wm. R. Rankine. William W. Jac-

ques, Prof. George Forbes, Prof. Rowland and Mr. Sellers.

These, together with many visitors who just dropped in,

made quite a galaxy of electrical luminaries, such as is

seldom seen together, and it may be truly said that elec-

trical circles have never been so much agog as they were

last week.

The trial commencedon Wednesday morningof last week,

with Prof. Rowland in the witness chair, and the following

is the story in brief, chiefly from the stenographic notes:

la 1889 Rowland was asked by Mr. Adams, who

was about to form a construction company, to make a

report. Rowland suggested Dr. Duncan, but Adams

insisted on Rowland, who mentioned his price in an

off-hand way and finally did the work. He found it

amounted to considerably more than he expected a', first,

and never considered he had received adequate compensa-

tion for it.

On August 23d he received a telegram from Adams, ask-

ing him (Rowland) to m^et him in New York, which he

did, and during their conversation Adams said that he

wanted him (Rowland) to go over the plans of Prof.

Forbes. The company had $50,000 lying idle and was

-very anxious to come to a decision about the electrical

machinery. Rowland was desired because he was totally

unprejadiced in regard to the several systems.

Rowland consulted with Forbes a few days and then

returned to Baltimore, where all the plans were subse-

quently sent him. There were eight or ten plans sub-

mitted, and these were immeasurably larger than anything

he had seen before.

He then described the tunnel and amount of power to

be developed to be used directly as power. The question,

he said, to be solved was the form or type of electrical

machinery to be used.

He stated that he had been engaged at the work from

August 27th to March 6th, six months and two weeks,

and during this time had put in abcnt seven hours' work

daily.

The first question he had had to pass on was whether

to use continuous or alternating currents and some dis-

putes as to local distribution.

The next question was as to the frequencies. In re-

gard to this there had been some difference of opinion.

Forbes had proposed 8 2-3 periods; he himself had sug-

gested 41 first and then 33. He had then met Tesla and

conferred with him as to the operation of his motors and at

what frequencies they worked best in order thus to help

decide the frequency.

The next question that arose was as to the weight of

the revolving parts. Forbes recommended very light

armatures and revolving parts. He had recommended

parts as heavy as possible.

Another question was as lo whtther they wculd use

transformers or not, and if used as to the cost per horse

power of the same.

Prof. Rowland said that Mr. Adams told him that he

considered him (Rowland) his chief adviser.

Speaking upon his previous expert work, Dr. Rowland
stated that he had made a report on the Stanley motor for

$1,000. It took him and Dr. Duncan a week to arrive at

their results.

He said that he had objected to criticizing Forbes' work,

but after farther consideration and some talk with Mr.

Rankine, secretary of the Niagara Construction company,

he came to the conclusion that it was necessary for his

own honor to put his criticisms of Forbes' plans in black

and white, and he then sent it to the company, but gave it

no publicity outside of this. The first report of this kind

was sent on March ist and the second on March Sth.

His bill of $io,oco was sent in two or three weeks later.

The bill was questioned by the company, which claimed

the amount was exorbitant and more than usual for ex-

pert work of that character. His bill did not include any

expenses but was simply a charge for services.

Dr. Rowland was cross-examined by Mr. Choate, who
at once put the witcess into an embarrassing position by

compelling him to state his own estimate of himself.

Q. You say in your letter of April 4, 1893: "In my
acknowledged position as the first physicist and electrician

in this country' ? A. I am of that opinion now.
Q Had you been in the habit before when rendering

bills of rendering a bill that you thought just and reason-
able and afterward demanding three times as much? A. I

never had occasion to, because I never had anybody to
dispute my bills before.

Dr. Rowland, being asked if he remembered when he

first began to practice as an electrical engineer and expert,

said that he did not. Upon being asked on what occa-

sions he had acted as an expert and what he had earned,

stated that he had earned $1,000 from the Sprague com-
pany, and that it was his impression that the services for

which he was paid occupied two months. He had also

been emp'oyed by the United States government, about

three years ago, on the wires in the District of Columbia.

For this he got about $4,000.

He had been employed also by the Weems Electric

Railway company to Icok over its plans, and had re-

ceived $500 for this. Dr. Duncan and he bad received

the same amounts for all these jobs. Dr. Duncan did all

the work and he (Rowland) had written the opinions.

Q. You he'd the light and he did the work—is that it?

A. That is about it.

Dr. Rowland stated that in rendering his bill he meant
to practically measure it by his past prices for services.

He calculated to make about $60 a day for 6>^ months.

His salary at Johns Hopkins was $5,000 a year, requiring

less than one hour a day of work.

His preliminary report to Mr. Adams (on general ques-

tions) took abcut two months. For this he received

$1,000, and there was no complaint of the charge, nor

had anything been said about the rate of compensation in

the second case, and it might be supposed that his second

services would be measured at the same rate. He denied

ever having entertained the idea of making up in his sec-

ond bill what he believed was lacking in the first.

It was stated that Sir William Thomson, Coleman
Sellers, Theo. Turrettini, Mascart and others had sat in

London in June, i8go, as a Niagara commission. The

questions first asked were intended to show the relative

standing of these gentlemen in the scientific world, and

latterly to show what they severally received fcr their £er\'-

ices. It developed that they were occupied for several

months and that each received ;^5co, or about $2,500, for

his services.

Dr. Rowland stated that the result of these delibera-

tions was to advance the state of the art to where it was

when he commenced his work. He further said that a large

part of his own personal work or services consisted in

showing up the mistakes of Forbes, and that the rest was

comparatively routine work which could be done by any

fair electrician. The Niagara work did not interfere

with his regular work at the college.

When the hearing was resumed on Thursday Prof, Row-
land was further cross-examined. He said:

Your honor, I would like to make one correction in my
statement yesterday in respect to the n port of Prof.

Forbes. I testified that I had shown it to Dr. Durcan. I

remembered afterward that I did not show it to Dr. Duncan.
It was one which the company had requested me to keep
confidential. and he has only seen it now as it appeared upon
the tab'e. I did not show it to him at all.

By Mr. Choate: Q. In stating your qualifications

yesterday as an electrical engineer and expert, of course

you did not state all you had previously done in that direc-

tion? A. In the directicn of electrical work the list would
be very long indeed.

Q. And in other directions you had been an inventor?

A. Yes.

Q. Had you. among other things, invented a flying

machine? A, When I was a boy. I have that down in

my note-book. I have a small drawing of it.

Q. I now read to you from the stenographer's minutes,
coming to the subject which we were at when we adjourced

—your conversation with Mr. Adams at the beginning of

this employment. He then said it was very important that

they should come to an immediate decision, as they had
built this tunnel, and, of course, the tunnel was lying idle

there, and it was very important that they should obtain

some advice and come to a decison upon the type of elec-

trical machinery there. Is that correct? A. That is the

substance of the remaik.

Q. He said further: "The amount of loss per year was
something like $50,000, as the capital was lying idle, and
it was immensely important that they should obtain this ad-

viceand get thedynamo started.'' Is that correct? A. He
did not use those figures. I said that was the substance

of his remarks. The idea given cut was of that nature

yes.

Q. Do you know now that the tunnel was not completed
until six months after that time? A. I know it was very

near completion, and the greatest amount of money had
been expended upon it.

Q. Do you know it was not completed until six months
after that time? A. Yes; I understood so.

Q. Then did he say to you that they had built the tunnel

and it was lying idle there and the loss was $50,000 a year?

A. The portion of it that was built was lying idle, cer-

tainly.

Q. Ycu consider that a tunnel half built is a tunnel lying

idle and that he said so? A, I consider that that was the

substance of his remark, in which he said, as I understood

him, that the turbines were very nearly completed, or the

contract had been given out, and the dynamo was to be

put down.
Q. You say further that he said that the turbines had

already been ordered. Dj you know, or not, that the

turbines were not ordered until three months after that

conversation? A. No; I understood from him that they

had been ordered, at least that they had been decided

upon; and I understood from that that they had been

ordered.

Q. Did he say they had been ordered? A. I gave his

remark as nearly as possible.

Q. Coaingnow to the making out of your bill for

$10,000, did you make that cut after deliberation? A,

Ye?; after a great deal of deliberation.

Q. Before making it out did ycu have a conversation

with one of the officers of the defendant company abcut

the plan on which you were going to make it out ? A,

I had a conversation with Mr. Adams about it.

Q. Did you have a conversation with Secretary Ran-

kine ? A. Yes, although I consider that a private con-

versation.

Q. D!d you say to Mr. Rankine that you thought you

had not been paid enough for your former service ? A.

Yes.

Q. And did you say you were going to make that right

this time ? A. No; I did not say that.

The witness afterwards corrected himself and admitted

that he had made that statement in substance.

Q. Did you say that, in connection with the statement

that you had not been paid enough before, and that you

were going to make it right this time ? A. Yes; in the

same conversation certainly.

Q. Did you also ask him what fees the company was in

the habit of paying ? A. No; I don't remember asking

him that.

Q. Did you not tell him that you were going to make
a very full bill to the company this time ? A. A very full

bill ? I said I was going to have a just bill.

Q. Now, you have staled that you made out your

report in respect to Prof. Forbes, that you came to the con-

clusion that you sought for your own honor to make it out,

and also that you made it out for your own protection ? A.

Yes.

Q. Did those sentiments inspire ycu when you were

writing that report ?
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A. They partly did. In addition 1 had given to the

company from time to lime verbal reports upon this report

cf Prof. Forbes. I had told them that I'rof. Forbes was

absent and if I gave them a verbal report I did not wish

them to consider that I was coming around there in a

saeaky way, as it were, giving them information: that I

was not afraid that Prof. Forbes should know about it and

should criticize. Therefore, when I saw that the company

had some doubt about the matter, I thought it was advis-

able for me to put that in as the company had requested.

I had refused to do it at first, and afterward they rather

forced it upon me in this way.

Q. Did you understand at the outset that you were

employed to do this service in consultation wiih Prof.

Forbes and Dr. Sellers? A. Ves.

Q. Did you almost at the outset become irritated with

Prof. Forbes? A. Ves, sir.

Q. Did that irritation rise to such a degree as to inter-

fere with your performance of the service?

A. For a short time it did, but not afterward.

Q Vou have told the jury that you worked seven hours

a day on every working day' from the time you undertook

this employment until you made your report. Is that cor-

rect? A. The average is correct. Some days more and

some days less.

Then follows a long interlocution showing that the

witness bad spent a couple of days at the meeting of the

National Academy of Science, and that he had gotten

out a patent on a method for cooling transformers, and

had made a series of experiments to determine theeSect of

vibration upon shafts. It was also shown that both the

General Electric company and the Westinghouse company

came to him to procure the right to use his invention.

The court finally said:

I ask, if it is true that the company desired some of

your patents free, which you refused to give them and

what those patents were, and when they made the request

and when you made the refusal ?

A. Tne exact dates of those are shown in the corres-

pondences, as well as by word of mouth ; that is all I can say.

Then the various features of Prof. Rowland's recom-

mendations were brought out by wearisome questions,

seeming to have no particu'ar object in view.

Q. Now I come back to your unhappy bill of particu-

lars again. You say: "I will give some of the reasons

for my claim to large compensation. First, the proper

form of curve of electromotive force." A. Yes.

Re-direct by Mr. Marbury: Q With reference to the time

spent upon this work you have stated that you had an aver-

age of seven hours a day to devote to it. Was any of your

time at night occupied upon the same work? A. Ves; I

often worked nights on it.

Mr. Choate: H:: said he laid awake nights.

Q. I do not mean lying awake nights. Did you do

any actual work and study at night? A. Ves; I would

often take the work home and work at it at night,

as my mind was so full of it I could think of nothing else

except this problem.

Q Mr. Choate asked you whether or not the dynamos
and the electrical installation finally adopted by the Cata-

ract Construction company and contracted for by it with

the Westinghouse company does not correspond substan-

tially with the plans recommended by Prof. Forbes.

Mr. Choate: Not in that report.

Mr. Marbur)*: In any report? A. We have not seen

anv repMjrt in which that was recommended.
Q. Will you state whether it is a fact that the Westing-

hou-e company absolutely declined to bid upon the plans

and specifications?

Mr. Choate; I obj;ct to that oi the ground that it is

something that the witness cannot know.
The Court: It is probably true that he could not know

that of his own knowledge.

B/ the Court: Q Yju kao-v that by hearsay? A. By
a letter from the Westinghoase company printed in the

journals, in which they said that.

Tbe Court: Then you cannot testify to it of your own
knowledge.
By Mr. Marbui-y: Q. This is Prof. Forbes' report,

is it not (handing paper lo witness) ? A. Yes.

The counsel for the plaintiff offered in evidence the

report of Prof Forbes, dated September i6, 1S92.

The question was asked whether Prof. Forbes' report

did not embody the essential f;atures of Dr. Rowland's

plans. It was fina'ly decided to leav^ this muter entirely

to the jury.

After a re-cross-:.xamination by Mr. Choate in regard to

the government contract before referred to, the counsel for

the plaintiff read in evidence a statement of Dr. John Hop-

kinson, which brought out the fact that he usually charged

three guineas per hour for his services as an expert. His

opinion of Prof. Rowland was of the very highest. An
endeavor was made to get him to put an estimate on the

value of Rowland's services to the Cataract Construction

company, but failed.

Dr. Louis Daccan was next examined—first, as to the

hours employed by D . Rowland on his work, which he

said were from lo to 6 usually; second, as to his knowledge

cf practical electrics, to which he certified; third, as to

his own part in joint work with Dr. Rowland, in regard

to which he testified that his own part was always a

subordinate one.

Frank J. Sprague was examined on pretty much the

sama lines. After having rehearsed his own career. Mr.
Sprague was then questioned:

Q. Do you know the position occupied by Sir William

Thomson or Lord Kelvin? A. Ves.

Q. And S r John Hopkioson? A Ves.

(J. And Prof. Rowland, this plaintiff. A. Ves.

Mr. Choate: That is not dispu ed in tbe least. We
have nothing to say against Prof. Rowland's reputation.

We admit that he is as good as anybody, only we say that

the work he did for us was only worth |3,5oo
Mr. Wise: God help me from any su:hadmission as my

friend. Mr. Choate, makes. Why. he has sneered his ad-

mission into the heart of my client, and I don't want any
such admission. I claim the right to prove.

The Court: Vou have the right.

Mr. Wise: There is nothing in the world like the evi-

dence of the affidavit countenance of my friend, Mr.

Choate, when he refers to Prof. Rowland as the first physi-

cist in the world, and I hope he will never refer to me as a

lawyer in the same way, because I think a good deal of

testimony wcu'd be necessary to overcome that counte-

nance.

Q. Now, I want to know if you are an expert on any

other question; on the compensation of experts in America,

for instance. A. Ves; I know something about it.

Q. Do you claim to know what is the reasonable com-
pensation for an electrical expert on matters such as have

been testified to hert? A. Ves.

Q. Will you state what the positioa of Prof. Rowland
is in the electrical world as an expert? A. He is consid-

ered one of the ablest scientists in the world.

Q. With your knowledge of his position, and your

kno vledge of what is reasooable compensation, and your

knowledge of what he has been called upon to do in this

case, will you state to the jury what, in your opinion, is

reasonable compensation for his services?

This question, as put, was objected to, so it was re-

pealed as a hypothetical case. This finally resolved itself

into what would be reasonable compensation for an

electrical expert employed to p*s5 on certain plans with

the conditions attached to the case at issue, the instal-

lation involving an expenditure of not less than $500,000.

A. If on a piece of work which did no": reqaire original

research and invention, I should charge five per cent, on
the amount involved. If it required original work, in-

volving material changes, I should say from y}2 to 10 per

cent. In t'lis particular instance, I would not give my
own time for six months for less than ^20.000-

Mr. Choate: I move to strike that out. We did not

employ the witness, because we knew he was too high-

priced

Mr. Wise; I consent that it be stricken out.

The Court: Strike it out.

Q. S:ate what, according to your judgment of the pre-

vaihng tariff in America, the service would be worth.

A. Oq half a million d-^Ilar plant it could not have been
worth less than $25,000, on the ordinary charges that peo-

ple make for preparing plans and supervising work.

William W. Jacques testified to rates paid electrical

experts for services, which in some cases reached 10 per

cent.; also called upon to estimate the value of Dr. Row-

land's services, he placed them at f37, 500.

William B. Rankine, secretary of the Cataract Con-

struction company, was the first witness for the defense.

He explained in detail the organizition of the company,

how the experts and commissioners had been chosen,

their duties and their pay. His recital was an exceedingly

interesting one, giving for the first time a complete history

of this great undertaking. In regard to foreign competi-

tion, about which so much has been said recently, he said

in reply to the question: "What two difficulties were

there in the way of accepting foreign plans?" that the tariff

was one and the oth<;r was the disadvantage of having

electrical machinery manufactured for their purposes so

far away that the company could not have any supervision

of it. He testified also that there was a great deal of

irritation between Forbes and Rowland in those days.

Q Which were the most complete plans submitted by
your company to Prof. Rowland? A. They were those of

the General Electric company and the WestinghouEe
company.

Q. Were they accompanied by guarantees? A. They
were accompanied by proposals for manufacturing and a

guarantee of the efficiency of the machines and perform-

ance.

Q When was the Westinghouse plan submitted first to

Proi. Rowland? A. It was sent to him on the iitb of

February, 1S93.

Q. Wh'n was the General Electric plan submitted to

Pror. Rowland? A. It was sent to him on the 25th of

February, iSg3.

Q Mr. Rowland's report was received by the company
on ibe S:h of March? A. Ic was.

Q. Did the company adopt tbe plan embodied in the

report of or recommended by Mr. Rowland? A. It did

not, as far as I am able to jadge.

It appears that Prof. Forbes made a report to Dr.

Rowland on September i6 h, involving among other things

the frequency to be employed. He also afterward made a

number of reports, and subsequently made a design for the

type of dynamo which he recommended.

Mr. Sellers also made a report on the plan about the

same time Prof. Rowland's report was received. Mr.

Sellers' and Prof. Rowland's reports were a'l received in

the early part of March, 1S93.

On the 5th of May, 1S93. the board of directors decided

not to adopt any of the designs which had been submitted

to these three technical advisers, and instructed Prof. Forbes,

with the advice of Dr. Sellers, to prepare a design of a

5 000 horse power dynamo, with specifications, to be sub-

mitted to American manufacturers for their proposals for

its manufacture.

The final design was that of Prof. Forbes, and approved

by Dr. Sellers.

Q. Who were the scientific advisers of the company at

that time when the designs were prepared and submitted
to the manufacturers? A. Prof. Forbes wssthe chief elec-

trical adviser, and the designs were made by him. Dr.
Sellers was then acting as chief engineer of the Niagara
Falls Power company, with the duty of passing upon any-
thing which the Cataract company submitted. Col. Tur-
rettini, of Geneva, happened to be here at that time, and he
also helped us.

Q. And was it by the joint advice and approval of
these three that the design was adopted for submission to

the manufacturers? A. I don't know that Col. Tarrettini

took any part in the design before it was submitted to

the manufacturers. He assisted us on the decision of the

award to the Westinghouse company.
An attempt was made to find out tbe contract price for

the machines, but the witness was allowed to state indefi-

nitely that it was less than ^50,000 for each of two 5.000
horse power generators.

The witness stated that he had paid for services

rendered on the International Commission as follows:

Lord Kelvin, pres'dent of the commission, ;!^i;oo

with a few pounis additional for disbursements, but the

charge for his services was ;£^5oo. Prof. Mascart,

^£'410 and a few additional pounds—the ^400 being

his charge and tbe additional sum his disbursements. Col.

Turrettini, 4^o and odd pounds, and Prof.Unwin 400 |and

odd pounds, the charge of each of these three being ;!^4co

Dr. Coleman Sellers followed and gave a full official

statement of everj'thing which the preceding witness could

not well give. He also explained the model upon which

the order had been given to the Westinghouse company.

He also described how the foreign commissioners, includ-

ing Lord Kelvin, were induced to act.

William Stanley was nest called to prove when the first

resort to artificial coolin^ of transformers had baen made.

He attributed it to J. B. Fuller somewhere about 1S70.

He believed, however, that up to iSg-) no apparatus had

been devised suitable for the Niagara transmission

schemes.

Next came Prof. G;orge Forbes. Several pages of the

record are taken up by statements as tojjo v he had be-

come connected with theiNiagara work and other things

already known.

Q. Do you know whether at that time CiSg2) there were
any eminent electrical engineers in America who were not
connec:ed with some of the great electrical companies like

the Westinghouse and the Edison company? A. I be-

lieve that most of them had some connectioa of that sort.

Q. Will you state briefly what your plan was that you
presented before the International Niagara Commission
iniSgo? A. In 1S90 the plan which I submitted to the

International Commission was to use ahernating currents

and to generate the current at 2,000 volts and to use that

pressure for the neighborhood and to employ transformers

to step up the pressure to 10.000 volts for transmission to

Buffalo; and I proposed to employ the alternating current

in two phases; and the motors which I proposed to be
adopted included the synchronizing alternator, which is a

well-known type now, and also the two-phase motor which I

had had an opportunity to inspect and test at that period.

Q. Does the plan which has finally been adopted and for

which orders have been given by the defendant company
in substance emb jdy the features .whic'i you have stated

as contained in your plan of 1S90? A. AH of its general

features.

Thejiige, after hearing the closing arguments on

Friday, gave his charge to the ju-y.Jwhich was exceedingly

favorable at every point to the plaintiff.

The jary retired and subsequently returned a verdict for

the plaintiff for fg.ooo less ^3.500, leaving the amount of

the verdict as reco ded ^5.500.

The defendant moved for a new trial on exceptions and

m'.nu'es. Tie m ition was denied and exception was taken

by the defendant. The defendant was granted a stay of

60 days after entry of judgmsn'.

Incandescent Lamp Litigation.

According to a private telegram received at Chicago on

Tuesday, Judge Ricks o"" the Uaited States Circuit Court

has disEoWed the inj anctio 1 against the Buckeye Electric

company witfcoat bonds. The company's representative

in Ch cigo says the decisio 1 was based on the claim that

the Edison patent expired November 10, 1S93. The

decisio a is regarded as an important victory.

In the case of the Novak lamp, al uded to in the

W^ESTERN Electrician of January 13'h. it now appears

that the press reports were erroneous. The injunction

was not granted, and the company was permitted to con-

tinue the manufacture of lamps upon filing bonds in the

sum of Si 0,000 pending the resul: of the trial.
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The Practicability of Electric Conduit
Railways.

By Albert Stetson.

Part II.

THE BENTLEY KNIGHT SYSTEM.
We have already referred to this ill fated method. They

failed, but they made a noble fighr. They had talent,

experience and money, and they did thoroughly demon-
strate that a conduit road using a bare wire cannot operate
commercially in our American cities. I do not say that it

is impossible to find men who will still put their money
into such systems, nor do I maintain that men cannot be
-found to spend shareholders' money in such experiments,

but persons working in that direction can well learn from
the sad experience of the investors in the Bentley-Knight
road. The laws of electricity have not changed since then;

no great improvements have bef^n made in insulating bare

conductors; and, although I have examined a number of

conduits with bare conductors, none of them have shown
better construction, such expert technical skill, such regard

for the laws of electricity, and none came nearer success.

It is the same old story, too great expense and the im-

possibility of insulation.

In this system there is a conduit between the rails, pro-

vided with a slot, through which passes a brush for mak-
ing contact with the bare wires laid in the conduit. They
use a constant potential, about 500 volts being the normal
voltage. The current strength is about 7.5 amperes, and
the motor used will stand 60 amperes for half an hour.

The electrical equipment is mounted on the truck, entirely

independent of the car body, and the car i^ started and
controlled precisely as the trolley car is. Fig. i. shows
the essential features of their construction, and at

the left is shown a diagram of the conduit and the "plow."
The "ccntact plow" is illustrated in Fig. 2. "It

consists of a flat frame hung from the car by transverse

guides, on which it is free to slide the whole width of the

ear, and extending thence down through the slot of the

conduit. It is provided with a swivel joint,

so as to adjust itself to all inequalities of

road or conduit. The frame carries two flat insulated

conductor cores, to the lower ends of which are attached,

by a spring hinge, small contact shoes of chilled cast-iron

that slide along in contact with the two main conductors.

At the upper ends are attached flexible connections to pre-
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and it was exceedingly doubtful when it would start

again. I saw a plain, level piece of track, one-half to

three-fourths of a mile in length, over which two cars were
to be run, and at the power house a generator of 125 horse
power. Now, gentlemen, that is not practical electrical

engineering. There is the same bare wire in the conduit,
and, until the laws of Nature are changed, there must be
the same difficulties that have frustrated other attempts in

the same direction. Of the Chicago conduit road Crosby
and Bell say, page 256: "The general character does not
insure immunity from the difficulties that have caused the
abandonment of similar attempts in the past."

The Trend of Electrical Investment.'
Bv H. C. Thom.

Electrical interests have been handicapped because
commercial colleges and high institutes of learning have
not incorporated in their curriculum, "How to become re-

ceivers."

The unparalleled business depression of 1893 l^as un-
doubtedly impressed professional men, who so well under-
stand commercial problems in text books, that future
courses of study will properly guard the needs of trade.

The pulse of the moneyed public beat high with the
"oil fever." Hard earned dollars from the farms of Illi-

nois and from the banks of New York rattled merrily en
route to Oil Creek droppirg down the dark shaft with a
gentle good-by forever. Crisp certificates from mortgages
and bonds fluttered about the skeleton derricks and circled

downward from human sight with a melancholy sweep.
The poor who came back from the Pennsylvania pilgrim-
age could quell a riot at Bay View or carry Ohio for the
Democratic party.

I have a friend who tenderly took a small bottle from
his desk one day with the remark "That cost me $17,500;
'tis a legacy for my children." The label was turned for

me to read. "Crude oil, 1864." What a story was im-
plied in that simple symbol.
lam of the opinion that more skeleton "crude oil"

bottles for 1893 and 1S94 are being blown to-day in tbe

electrical field than were molded in 1S49 3°^ 1864. It is

but a little lime since the wizard hung a lamp in Meolo
park, and but a little time since "trolley" was coined fresh

and bright from the mint of language.

Corporation after corporation, company after company,

FIG. I. THE PRACTICABILITY OF ELECTRIC CONDUIT RAILWAYS.—BENTLEY-KNIGHT SYSTEM.

vent flashing at the contact." This road was worked in

the winter time during the season of 1S84-5. The in-

sulating support is "of vitreous material having support-

ing pins sealed in it for connecting it to the conductor and
to the wall of the conduit inclosing the conductor, and
having a flange at its base for protecting the conductor

from the moisture that may accumulate upon it or the

walls of the conduit. To prevent the water coming in

through the slot from causing a leak from the conductor to

the metallic conduit, the insulator is provided with a water-

shed flange at its base, which is preferably curved outward
on the form of a saucer, though any suitably-shaped flange

may be employed, and the insulator extends out horizon-

tally from the conduit, so that the flange occupies an up-

right position." This is taken from U. S. Patent No.

455,339, of July 7, 1891, to Walter H. Knight, and further

on in the same patent Mr. Knight sounds the keynote of

the entire situation, and shows the rock upon which he

and others using the same system have wrecked their

barks. He says: "It has been found that upon the in-

sulators there is apt to be an excessive condensation of

moisture, owing to the fact that the conduit is beneath
the surface of the street, and that at certain times an ex-

cessive leakage is apt to occur at certain ones of the insul-

ators," and he goes on to say: "This leakage has a ten-

dency to correct itself, that is, the heat engendered by the

passage of the leaking current dries up the moisture
which has given rise to it.''

True, but that is rather an expensive drying process.

Electric energy costs money to produce, and it loses as its

distance from the prime motor increases, and then to use

it for keeping the streets of cities dry (for it really amounts
to that) is hard on the coal pile and the anticipated divi-

dends! The Bentley-Knight conduit system was the har-

binger of better things. Splendidly constructed and well

managed, but working on the wrong principle, it stands to

the commercially practicable conduit road of the pres-

ent and the future in about the relation of the telephone
of Philip Reis to the rinished product of Professor Bell's

genius.

Of the I.,ove system, now working in Washington, I
have not been able to get any accurate or reliable informa-
tion, and I have heard no favorable reports thereon from
impartial authorities. Their conduit, Fig. 3, is well built,

their road is levet.and their wires are protected in the same
manner as failed to protect the Bentley-Knight conductors.
The details do not appear to have been worked out so com-
pletely as they were in the Bentley-Knight system. About
Thanksgiving of last year I was in Chicago, and took
occasion to visit and inspect the Love railway.
It was not running at the time, had not
been, I was informed, for a couple of months,

limited and unlimited, have knocked urgently at the door
of secretaries of state for Iranchises and privileges. Un-
counted millions have sought investment in generators,
dynamos, copper wire and T rails. Lawyers can be found
who, upon becoming students in foreign tongue, could
draft organization articles and set the new enterprises in

legal motion. We are upon the highest point of the grade.
Everything is ready. Engines puff impatiently and their

shoulders tremble in anxious strength for the load. The
station is a picture of glittering marble, burnished brass
and polished steel. The boilers with their red glow are
ready to send leaping energy through the labyrinth of
intricate wires. The track leads here and there through
the main thoroughfares with its arms of iron bolted to the
solid earth. Switches and curves, spurs and sidetracks,

are masterpieces of mechanical skill. The car, "a
thing of beauty and a joy forever," stands
ready for her life race. The signal is given.
The steady hand of a brotherhood engineer is upon the
lever. The wheels move as he knew they would, for he
knows the truth and he is master. The motorneer comes
from a distant city. He has experience. He is careful,

alert and sober. With hand upon controller and brake,
with steady eye upon the grade he hears the two bells. A
slight movement and the descent begins. With infinite

care he safely delivers his precious freight of enthusiastic

men and lovely women at the end of the journey. Day
after day, month after month, this goes; on in sunshine
and storm, in mud and sleet, in heat and cold, the faithful

employe runs on schedule time. The engine may break
down in harness, but a substitute is ready. Supply men
tell us that there is nothing like having a reserve, and so
we buy. An armature may short-circuit and burn; another
takes its place. Nothing seems impossible. Supply houses
love the public and are therefore constantly alert to

replace any broken machinerj' at a moment's notice and
at bed-rock figures, so that the dear people shall not walk.
The conductor and his little nickel box reports at the
office the number who have ridden who have no passes.
Everything is lovely. Of course the road is a success.

The public claps its approving hands. "What a splendid
thing for our city!" A year rolls round, a common
stockholder, who has but little business to talk

anyway, but who earned the $2o,oco he put in by hard
knocks, inquires at a regular annual meeting,
what dividend he is going to get on
his |2o,ooo. "The idea; I always heard he
was an awful close man." "Why, my dear sir, this is

the end ot the first year's business. We expected to lose

money the first year. We are going to increase our capi-

I. Read before the Northwestern Electrical Association, Mil-
waukee, January i8, 1894.
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tal 1 100,0:0. What for? Why bless you, if we run
twice as many cars we will get three times as much travel.
How do we know? Don't you understand that if you
embark in electrical business you must have faith." The
old man speaks again. "If we lose money on a capital of
$100,000 how do you expect to make money on a capital
of $200,000?" "What impracticable ideas the old man has!
I don't think he is a very good business man anyway.
By increased travel, can't you see?" "Ves, I suppose so."
the old man reluctantly admits. When it comes to in-
creasing the stock the old man has to stand in and takes
$10,000 additional stock.

At the second annual meeting the books show that the
additional capital stock has been expended in construction
and equipment, and the concern has a floating debt of $21,-

FIG. 2. THE PRACTICABILITY OF ELECTRIC CONDUIT
RAILWAYS.—EENTLEY KNIGHT SYSTEM.

000. The old man is getting nervous. Reports from the
superintendent show that the boilers are out of repair.

Three new arches must be put in. The condenser was
never a good one. Not the right make. We ought to
have a new one. The motors are not large enough to
carry trailers. Besides, they are making a new armature
now that can be rewound at the station. Unless certain
changes are made at the power house insurarnce rates will

go up forty-five per cent. "How much will this cost?"
timidly inquires the old man. "I haven't looked that up
yet," says the manager. "How are we going to pay our
debts and make all these changes?" says the old man.
The answer was ready, "Why, bond the plant, of course!
Nearly everyone is doing that, nowadays." In his mind's
eye the old man sees the bondholder swooping down on
his little $30,000 like a fish eagle on an innocent perch.
He is getting desperate. "I'll not consent to bond it."

"Very well, sir, then the stockholders must give an indi-

vidual note to raise the money to pav off the floating debt
and make the nectssary changes." The old man says in a
sad voice, "I'm afraid that this thing won't pay twenty-
five per cent , as I thought it would when I put in my
money." An idea comes to the old man. "How much
does it ccst: us to get one horse power out of lightning for

one hour." The manager and the superintendent look at

the old man in silent pity. But the old man is morbidly
set on this matter and insists on an answer. "Of course

FIG. 3. THE PRACTICABILITY OF ELECTRIC CONDUIT
RAILWAYS.—LOVE CONDUIT.

you won't understand, but 746 watts represent one horse
power of energy. Now, if coal costs $1.50 at the mines
and labor is $1,75 per day, and— " the old man silently

steals away, walks over to his lawyer's office and deeds the
house and lot to his wife.

This imaginary situation will find many whose relation

is so closely identical, in fact, that they will secretly hug
it to their hearts and call it all their own. The illustra-

tion is no more applicable to street railways than to cen-
tral lighting stations. The engineer, the motor-
neer, the hneman, the everything—that is, the

veins, the circulation of a plant may—be all

right, but until we can figure and estimate and know the

truth of the cost of operation and conduct of our business,

there is a leak in the main artery that eventually drains
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life away. An incandescent lamp is a beautiful thinj:.

An arc light that does not sizzle is an eternal glory to

the intelliKencc of men. An electric railway is a splendid

thinir for the public and to land iir.provemcnt companies,

but unless they can be maintained at a net profit before

many days the fateful bottle of "crude electricity" will

adorn the mantel of many humble homes.

The conductor ran turn in no more nickels than he re-

ceives. The collector for a central station brings in

an anount that tqu ils the bills and no more. Electricity

is not to blame if the amounts are less than the cost of

the service. Somebody's head needs fixing. Is it possible

that philanthropists control eighty per cent, of the elec-

trical plants in this country? Do you know that but

twenty per cent, of the li^htiDg stations of the United

States return four and one-half per cent upon investment?

Then it must follow that the eighty per cent, is busily en-

gaged in blowing bottles. Ten years ago capital lost its

reputation and eagerly jumped at anything electrical.

The glamor and the haze that clouded the eye of

the capitalist is drifting away. Investors are in-

quiring after management. Is it the fault of

steam that seventy-four railroads, representing a

billion and a half of dollars, are in the hands

of receivers? We must wake up and profit by

experience that has been so dearly bought by others. It

is not my purpose to weary you with figures- What I aim

to do is to bring to your mind sharply and clearly

the indisputable fact that we are hoping for profits in the

far future, and that those hopes are based upon conjec-

ture and guesses- It is infinitely better to do no business

at all than to do a large business at a loss. We may as

well be brave and look the situation squarely in the face.

The public thinks we are coining money. We have the

name but not the gain. We do not murmur, because the

money comes from men who have other interests to protect

and they bury their loss so deeply that the world can

never know. Eighty per cent, of the people who grumble

at the monthly bill have been given service at such a rate

as to entail a loss upon the company they patronize.

How long can this continue? Men who have kept steady in

faith for years will falter by and by. Stock will be sold for

what it will bring and the weary burden laid down. The
impetus of gold mining received a deadly shock because

so many claims did not pan. Electrical development

must suffer if holders of stock are too often pinched.

Electricity is a quick friend, an obedient servant and an

insidious power for good or evil; good if well managed,
evil if guided by ignorance. If generated for less than

seventeen per cent, net profit it will ruin homes and

devastate the fertile field of research and progress.

Electrical investigation has called out the highest

talent known to the mechanical and iuventive

world. Let this talent be seconded by the same type of

business sagacity and progress will be unrestricted, the

confidence of capital will be restored, and fewer men will

walk the floor far into the night, the morning sun will

shine into the windows of happv and prosperous homes.

The public is willing to pay living rates. That we have

not charged them is no f;u!t of it. At the same time cor-

porations have no moral right to so conduct business that

the effect of ignorance and mismanagement falls upon cur

necessary friend, the customer. I most earnestly trust

that this paper will start a movement which lojks toward

the establishment of rates that will be just to the public

and remunerative to corporations; that will strengthen the

heart of the student, encourage research and secure the

eternal friendship of the capitalist. If this be done bot-

tles for "crude electricity" will be a drug in the market.

Essential Station Instruments.^
By Prof. D. C. Jackson.

The term "station instruments" may be made to cover a

variety of tools and indicaiing devices from the coal shovel

to the main fuse block. We need not discuss all the me-
chanical tools and will look at the electrical end first- The
essential electrical instruments are such as will enable your

station men to handle your dynamos and look after their

regulation with the greatest precision, but with the ex-

penditure of the least labor and with the least possibility

of accident. With the usual construction, the electrical

instruments are mounted collectively on a switchboard, but

seldom in the best manner. Remember that accidents may
involve, first, the operator; second, the plant; third, any
branch of the plant.

Safety for careful operators is usually provided, but un-
fortunately the safety of the plant is seldom properly con-

sidered. Boiler explosions and fires are likely to involve

serious destruction, and proper precautionary measures are

frequently overlooked. Fortunately boiler explosions are

not frequent in electric stations, but fires have been far too

frequent and disastrous in their occurrence. A great

many of the fires in electric stations start at

the switchboard. These can be made almost

absolutely safe, and, with proper construction, switchboard

fires should be almost unknown. How many of you have
in your stations properly constructed switchboards? And,
though you have taken the usual precautions of industrial

establishments against fire, how many of you pay a fairly

low rate of insurance on your stations? A saving of 25

cents on your insurance rates will pay for considerable im-

provement in the switchboard. By making the improve-

ments and insisting upon intelligent inspection by the in-

surance companies, you can gain the improved rates. At
the same time you guarantee yourselves against fire.

This is better than insurance, for, however well the in-

surance companies may treat you after a fire, they will

never repay all the losses you must incur. Build your
switchboards of non-combustible material. Marble is not
very expensive and is better than slate. If combustible

material is used for the board, never make it solid, but ar-

range it simply as a skeleton upon which the instruments

I. Read at the conventioQ of the Northwestern Electrical associa-

tion, January 17, 1894.

may be secured. Set the switchboard at least two feet

(three feet is better) from the wall, and have all the wiring

done in the best possible manner and in plain sight. Un-
der the circumstances, close the ends of the space back of

the board, making it into a :-ort of rubbish closi:t. Keep
the space all around the board light and clean. Nothing
will guarantee neat, safe wirmg and safe storage of

material except the entire absence from the station of dark
corners and closets. There arc, by the way, few station

hands who will wire a switchboard in a neat and safe man-
ner without excessive expense, unless they are carefully

directed.

The switchboard should be located conveniently, and
the instruments conveniently placed thereon. The dy-

namo instruments should be bunched together,

and the different devices belonging to each individual

dynamo circuit should be placed in vertical rows. This
avoids the probability of the accidents to machinery which
are bound to occur when the instruments are irregularly

distributed. System at the switchboard is just as important

to economy as is system in the accounting methods.
Pressure indicators, cutting-in galvanometers, ground
detectors and other instruments which are common to all

the dynamos should be placed where they are easily seen

by a man at the dynamo regulators. Devices placed in the

feeder circuits may be placed either above or at one side of

the dynamo instruments. In any case, the arrangement
should be such that extensions may be readily made.
The number of instruments on the dynamo and feeder

circuits should never be multiplied unnecessarily. Their
type and number in any case depends upon the tvpe of the

apparatus and the purpose for which it is used. Thus, arc

light plants require an arrangement which differs com-
pletely from that which is required in alternating stations,

and the latter differs from that required in stations supply-
ing a continuous current constant pressure distribution. If

arc light dynamos with separate regulators or controllers

are used, these should be solidly mounted near the dynamos
to which they belong. In each case the maximum of

safety and convenience should be sought in the choice and
arrangement of the instruments. The arrangement of the

standard panel switchboards of two or three prominent
manfacturing companies may be followed with profit.

Where two or more classes of machinery are used the dif-

ferent types of dynamos should be set together and the

switchboards should te distinct, but side by side.

Let us drop the electrical question now and go over to

the steam side. We will start with the coal bin and
simply touch upon the instruments or tools not generally

used, but which can usually be advantageously added to

the equipment, that is, which are likely to add to the

dividend-paying capacity of the station. The first instru-

ment on this list is a platform scales for weighing in the

coal. Daily records of coal consumed should be carefully

kept and compared with records of the electrical output,

day by day, week by week, and month by month. Com-
plete daily records enable a station manager to determine
whether he is getting the greatest results with the least

expense, as he can determine the question in no other
way. The coal records also enable a direct comparison of

the economy of the different grades of coal. Many station

managers give too little attention to this matter, simply

purchasing the grade of coal which happens to have the

lowest price per ton. This is frequently all right, but
sometimes it is not economical.
The coal shovel is an essential instrument (a very essen-

tial one), which requires a great deal of careful supervision.

The coal records and automatic records of steam pressure

serve this purpose. An auomatic steam pressure recorder

is not an expensive instrument. If one is properly in-

stalled and its indications are acted upon by the manager,
it will soon save its cost. There are various automatic

recorders. A first-rate one is the Bristol. The Edson,
which is more expensive, has some advantages, which are,

however, of little moment in a small plan*-. Those
of you who have operated stations, both where
pressure recorders are and are not used , will

doubtless be ready to bear witness to their ad-

vantages. Thermometers in the feed water pipe and in

the steam pipe are not essential to the operation of a

station, but they are certainly advantageous, A throttling

calorimeter made of ordinary fittings is also serviceable.

The use of the thermometers and calorimeter may look to

you like kid-glove engineering, but if you are anxious to get

the best result from your steam plant for the least cost,

you will use them. They are not kid-glove affairs, but

good common-sense appliances. Steam gauges on
the boilers (good, reliable ones), all will agree, are essen-

tial, but it is not usual to put one in the steam pipe near

the engine. It is a good idea, however. I am acquainted
with a plant of considerable size which operates 24 hours

in the day. During the daylight the load on the plant is

small and the day engine races badly because it is under-

loaded when the steam pressure is held to its usual lOo

pounds. In such cases it is the impulse of the average
fireman and engineman to throttle the steam by partially

closing the boiler valve. In the station I speak of the
reduction in the pressure is 20 pounds. Let us see the

result. In first bringing the boiler pressure up to 100
pounds above the atmosphere a certain amount of heat is

furnished to the steam from the fuel. Where the pressure is

reduced by throttling the steam is cooled to a lower tem-
perature and some of the heat contained in the high pres-

sure steam is lost. This loss means an equal decrease in

the power of the steam, and, therefore the coal which was
used in raising the pressure from the low value to the high
one is simply thrown away. When it is necessary on
account of light day loads it is much more economical
to lower the boiler pressure to a satisfactory figure. In
the station referred to the loss in fuel on account of

throttling was from 5 to 10 per cent. Five to ten per
cent, of the fuel used on day load makes a considerable
item in the period of a year, which will pay for the re-

cording boiler gauge and a gauge in the engine pipe, be-

sides adding a sum to the dividend account. It is true

that the gauge in the engine pipe does not remove the fire-

man's impulse to reduce pressure by throttling, but if his

work is constantly under inspection, the impulse is much
less likely to be irresistible. In this connection let me re-

mark regarding the usual practice of cutting off the con-
denser at times of light load when condensing engines are
used. Under such circumstances, fuel is saved by keeping
the condensers running, but reducing the boiler pressure
to hold the engine cut-off at an economical point.

Another instrument ol much use is the engine indicator.

This is particularly useful in determining whether the
engines are working at their most economical cut-off and
whether the valves are properly set. A great many engi-
neers keep fooling with their engine valves, and rely upon
their eye and ear to set them properly. This is generally
poor economy, and the indicators should be brought into
requisition. If cards are taken at fixed intervals and filed

for reference, they may be made a decided aid in the effort

to keep everything at the most economical point. In the
valve setting alone, if the indicator can point out the way
of saving a very small per cent, of fuel, it will quickly pay
for itself in this country of expensive coal. The horse
power calculated from the diagrams, compared with water
and fuel records, and again with electrical records, give all

the elements necessary for determining at any time whether
the plant is doing its duty satisfactorily.

I have spoken particularly of instruments that are fre-

quently not used in the stations, but which can be made of
much valuable assistance in reducing expenses. These are
not varnished theoretical ideas, but hard, common-sense,
dividend-earning suggestions. They can be put into service
without increasing the operating costs in any way, and the
instruments will ordinarily quickly pay for themselves.
What I have said is probably not new to any of you. but
there are some old ideas, the reassertion of which it pays to
listen to and discuss.

Influence of Electricity on Vegetation.
The extent to which electricity can be made to affect the

growth of plants has been an interesting field of investi-

gation to scientists for a century and a half. Various

results have been obtained, and there is no doubt that the

time is coming when the world will be in possession of

exact information on this subject, such as can be turned to

account. Meanwhile every contribution is welcome. One
of the late experimenters is Prof. C, D. Warner, of the

Massachusetts State Agricultural College, who describes

the method employed as follows:

For purpose of comparison, two plots of ground were
prepared, side by side, each 6 by 20 feet, one to be used
with, the other without, electricity. In this paper these
plots will be designated as the electric and non-electric

gardens. The soil was a rich loam, well spaded, and the
plots so situated that the rows of the non-electric were the
continuation of those of the electric garden, with a space
of about twenty inches lying between the two. Around
the electric bed, or garden, was constructed a framework
made of 2 by 4 Inch timbers, on which were fastened
porcelain insulators, four inches apart; a continuous, non-
insulated copper wire (No. 15) was strung on these porce-
lain insulators, and the whole structure was then buried so
that the wire should be two inches below the surface of the
ground. Near at hand was a transformer, a small house
in which were placed switches, meters, voltmeter, ammeter,
reducer and resistance lamps. When the apparatus was
put in place, perfect control of the currents was obtained
throughout the whole time the experiment was in progress.
Electricity was generated by the dynamo at . the electric

light station; the current was alternating and was applied
nightly from time of turning off the current at the gener-
ating house until after 11 o'clock, or about four hours
daily, from June loth to October ist, inclusive.

From June loth, the beginning of the experiments, to

July 13th, the current was steadily increased from twelve
amperes to thirty-nine amperes, which was the maximum
reached, and it remained at this point from July 13th to

September 30th, The voltage varied from fifteen as a
minimum to fifty-three as a maximum.
The ground having been prepared, was planted on June

8th with seeds of ten varieties of vegetables, sown in drills

midway between the wires; no fertilizer whatever was
used, and it there was any difference in the fertility of the
soil, it was in the favor of the non-electric plot. Through-
out the period of investigation and study both plots were
subjected to identical treatment, save in the application of
the electric current. Electricity was first applied June
loth, the current being twelve amperes, as it was thought
proper to use a small quantity at the start, that the effect

of the stronger current might be more intelligently studied
as the experiment proceeded. Throughout the period the
ground was kept well watered, in order that it might act

as a good conductor.

Prof, Warner then gives a full history of the develop-

ment of the vegetables, drawing the following con-

clusions:

(a) That when subjected to electrical influences some
varieties of seeds germinate more quickly and certain

plants blossom sooner,

(b) That some kinds of vegetables have a tendency to
enlarge their roots, while others grow a large amount of
tops.

(c) That plants standing near the electrodes devolop a
larger growth of roots and foliage.

(d) That tomatoes ripen sooner.

(e) That the vegetables experimented with were not at
all injured by a current of 39 amperes, with a voltage
of 53, but rather were stimulated in growth.

He adds that growing vegetables by electricity can

hardly be considered practical. Experiments with talj

poles, crowned with teeth, for collecting the electricity of
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the atmosphere, or where copper and zinc plates buried

beneath the plants were used, cost very little as compared

with the expense of growing plants with the aid of electric

currents generated by batteries or dynamos. The method

of collecting and using atmospheric electricity might be

employed with a possibility of the farmer being well paid

by an increased growth of cereals and some varieties of

vegetables; but when batteries and dynamos are em-

ployed, the cost of the instruments, wires, increased

amount of labor, resulting from a network of lines, in

addition to the expense of generating the electricity used,

would render the undertaking too expensive for the every-

day farmer. The increase in crops would scarcely pay for

the trouble and outlay; but, be this as it may, it is very

apparent that electricity does to a certain degree influence

the growth and development of plants. What the results

of the foregoing experiments would have been had the

plants, during their growth, been subjected to continuous

electrical influences, cannot be foretold.

Applications for Injunctions.

A special despatch from New York announces that the

General Electric company has applied for injunctions in

four cases against the F. P. Little Construction company,

Buffalo, before Judge Coxe of the United States Circuit

Court at Albany. The first case involves compound wind-

ing of dynamos, the second Johnson's patent for double

safety catches, the third Stieringer's patent for safety

catches, and the fourth coupling of dynamos. This

proceeding is looked upon as an indication of the policy of

the General Electric company to force constructing com-

panies to purchase its apparatus. Such a course will be

bitterly contested, and will open up an almost endless

field of litigation.

At Albany last week two applications of the General

Electric company for injunctions against E. G. Bernard &

Co. of Troy on the three-wire and compound wiring

patents were denied. The trial of the feeder and main

case was completed, but the decision was reserved.

CORRESPONDENCE.

New York Notes.

New York, January 22.—In the due course of time the

r ipid transit commission has virtually thrown aside the

overhead plan of rapid transit, and is now actively en-

gaged in discussing an underground electric system again.

Last week the commission received a proposition from

R. T. Wilson, a prominent banker, who represents a syn-

dicate. Mr. Wilson said:

As a guarantee of our good faith in the matter we pro-

pose to deposit $1,000,000 in good securities, to be ap-

proved by you, in a first-class trust company in this city

on the condition that the same shall be forfeited to the

people of New York in the event that we shall fail to sign

the contract for the construction of such road when the

execution thereof shall be authorized by the vote of the

people of this city. We propose to build that portion of

the route between the city hall and Fourteenth street

within two years from the time of the signing of the con-

tract; the portion south of the city hall and the portion

between Fourteenth and Fifty-ninth streets on the West
Side and Fourteenth street and Forty-second street on the

East Side within three years from the time of the signing

of the contract, and the portion between Fifty-ninth street

and Fort George, and between Forty-second street and
Harlem within four years from the time of the signing of

the contract. So soon as the completed system herein

above provided for shall pay 4 per cent, on its cost, over

and above its operating expenses and other expenses, we
will build an additional mile on each side of the city, and
so soon as each additional mile pays a like 4 per cent,

upon its cost, etc., we will build another mile, until the

terms provided by you are reached. We think also that

some arrangement should be made by which your board
should have power to grant extensions of the railway in

other directions, if you should deem it for the interest of

the public.

The general plan of construction we shall ask you to

change somewhat, permitting the building of a double-

decked tunnel instead of four tracks on one level, as we
feel on tiie report of our engineers that it can be thus done
more cheaply and with less chance of injury to private

owners. The* method of construction will be substantially

the same as that provided for in your proposed terms of

sale of the underground railway; that is, tunneling to be
done from beneath the surface and the structure to be
located sufficiently far below the surface to avoid all ex-

isting pipes, but the method of construction may be de-

parted from with your consent in special localities where
engineering difficultities make it necessary so to do.

The motive power to be the same as that provided in your
report to the common council of October 20, i8gi, viz.,

electricity of some other power not requiring combustion
within the tunnel, and the motors to be capable of a uni-

form speed for long distances of not less tlian forty miles

an hour, exclusive of stops.

We wrote to you one year ago offering to build such
road, if the city would loan 70 per cent, of the cost, but

were met with the provision of the constitution forbidding

such a loan. Since that time we have been carefully con-

sidering the matter with associates willing to embark in

the enterprise, and we have reluctantly reached the con-

clusion that it is not within the limit of private means to

raise the entire sum necessary to build this system- We
are willing, however, to resume the responsibility of ex-

pending one-third of the entire cost if the city will loan us

its bonds to the extent of two-thirds of the cost, and we
are advised that inasmuch as a constitutional convention

for the purpose of revising the constitution of the state of

New York is to meet this coming summer, the present

provision of the constitution forbidding such loan could by

a proper amendment be removed in this special case.

Under no circumstances shall the loan to be made by

the city exceed $30,000,000- If the cost of the road shall

run above $45,000,000, all the balance shall be borne by

the constructing company. The city shall under no

circumstances be asked to make any loan upon the exten-

sions above Fort George and Harlem.

All the commissioners express themselves as being in

favor of an underground electric road, and now that a

proposition has been made in some definite form they are

willing to abandon Mr. Bashe's scheme for an elevated

system. The commission will meet to-morrow and take

action upon Mr. Wilson's offer.

President Daniel F. Lewis, of the Brooklyn City Rail-

road company, has made a detailed statement of the nego-

tiations resulting in the consolidation of the Broadway

and associate lines with the Brooklyn City & Long

Island Traction company. The Broadway and associate

lines will be known in the new system as the Brooklyn,

Queens County and Suburban railway. They cover 106

miles of track, existing and to be constructed, and extend

as far as Jamaica. The company is capitalized at $10,-

000,000. The consolidation scheme received the unani-

mous approval of the directors of the Brooklyn City &
Long Island Traction company.

A motion for the appointment of a temporary receiver

of the property of the Thomson- Houston Electric com-

pany, of New York, was made on January 18th to Judge

Barrett in the Supreme Court chambers at the ins'ance of

Henry R. Worthington, a judgment creditor of the com-

pany, for $1,576.53. In reply to the motion it was

alleged on behalf of the company that it was unable to

pay the amount of the judgment. There is also a judg-

ment, it is claimed, against the compacy for $75,279-50 in

favor of the Durant Land Improvement company for

rent. It was feared that the appointment of a receiver

would more seriously embarrass the company and de-

preciate the value of its stock and property. It was

therefore askei that with the appointment of a receiver

the court grant an injunction restraining all creditors from

taking any proceedings against the company or inter-

fering with its property. W. F- O.

tire valuation of towns and 2}^ per cent, of the valuation of

cities. Use is permitted of poles of existing companies as

compensation, but no damages are to be paid to existing

companies on account of loss by competition by municipal

plants.

Since the destruction of the power house of the Inter-

state railroad by fire negotiations have been pending

with the Pawtucket Gas company for power, in

order to run the cars. Mr. Sweetland, the receiver of the

road, has been in consultation with the officials of the

Pawtucket Gas company, and has been informed that the

company can supply him with all the power he requires.

More than that, there is no dispute between them as to

the price to be paid. The Pawtucket Gas company has

350 horse power boiler capacity at the old station, in rear

of North Main street, whicja is now unused, and a portion

of which can be utilized at once and the remainder in a

few days. As the Inter state company wants only 250

horse power, it will probably secure its power in this way.

S. P. D.

New England News.
Boston, January 22.—A bill was introduced into

the lower house of the Massachusetts Legislature January

loth, which is virtually the beginning of a repetition of the

struggle on the question of placing existing overhead wires

underground which was so bitterly fought last year. Per-

haps nowhere has the proposition to order down the wires

aroused so much feeling as It has here, and it is evident

that much opposition will be encountered in the effort to

pass the bill. There are many interesting features in the

bill, which not only provides for the removal of all overhead

wires with the exception of the trolley but authorizes the

construction of conduits in all cities and towns in Mass-

achusetts where they are desired at the expense of the

municipalities. The proposition is inclined in the bill that

the companies and individuals now maintaining overhead

wires and cables be required to place them in the conduits

built by the city or town and remove their overhead con-

struction in all streets provided with conduits, and that the

companies and individuals shall pay to the city or town

government such amounts as will insure not less than 10

per cent, upon the amount invested in the conduits.

Representative Hathaway of Brockton has filed with

the clerk of the house a bill to enable cities and towns to

manufacture and distribute gas and electricity for munici-

pal purposes. The act provides that any city or town in

the commonwealth may construct and maintain within its

limits one or more gas and electric plants, and may also

furnish the product to adjoining cities and towns at prices

to be fixed by city councils, boards of selectmen or gas

commissioners of such cities and towns. No plant is to be

established unless by consent of a majority of a city coun-

cil, the vote to be ratified by vote of the people. In towns

there must be a two-thirds vote of the people. It is

further provided that bonds may be issued in payment of

such plants, to run not more than 30 years, and to bear in-

terest at not more than 5 per cent., the amount of such bonds

not to be included in the limit of city or town's indebted-

ness, and cost of plant is not to exceed 5 per cent, of the en-

PERSONAL,
C. Robinson, designing engineer of the power and

mining department of the General Electric company, was
in Chicago last week.

W. H. Preece, engineer-in-chief of the British Post-

office Department and who has a wide acquaintance in

the United States, has been honored by Queen Victoria by
appointment as a knight commander of the Bath.

John Macwatty, formerly general sales agent of the

Campbell's Hair Baiting company, has been appointed

manager of the sales department for New York city by
the Eastern Rubber Manufacturing company, of Trenton,

N.J.

One of the most popular young men connected with the

Chicago office of the General Electric company is Jesse

Scribner, and his friends are just now felicitating him upon
his marriage with Miss Agnes L. Higgles, of Wakefield,

Mass., which took place at the residence of the bride's

parents on January 9th. Mr. Scribner's office associates

testified their appreciation by several handsome wedding
gifts.

NEW INCORPORATIONS.
United States Headlight company, Utica, N. Y.;

capital stock, $1,500,000; to manufacture and sell electric

and other locomotive headlights; Irving A. Williams,

Utica, N. Y.

Williams General Manufacturing company, St. Paul,

Minn.; capital stock, $10,000,000; to build motors and the

Dent telegraph typewriter; D. H. D^nt, St. Paul Park,

St. Paul, Minn.

Belleville Electric Railway company, Belleville, 111.; cap-

ital stock, $300,000; to construct an electric railway from
the eastern limits of Belleville to the western limits of

East St. Louis.

ELECTRIC LIGHTING.
G. E. Claflin, of Kansas City, has gained an electric

light franchise at Perry, Oklahoma.

The Co-operative Electric Light company, Chicago, has

certified to an increase in capital stock to $r,ooD,ooo and
of directors to seven.

A central station is to be established at Lugo, in Galicia,

Spain. The plant will comprise two turbines, each of 50
horse power and two alternating current dynamos.

The Millvale, Pa., council met on January gth and de-

cided to change the plans of the electric light plant. The
present 40 light dynamo will be replaced by one of 60-lights

capacity, and new lamps will be placed on the poles. The
change will require an outlay of $860.

Much discontent is manifested at Passaic, N. J,, over

the action of the local electric light company, which has

advanced the charges for incandescent electric light

service 10 per cent. The rate for commercial arc lights

was increased from $5 per lamp per month to $9.

The city council of Mankato, Minn., was called together

on January 13th to discuss the electric light question. Lights

were all turned off in the evening to force the payment of

two months' bills of over $1,000 due the company by the

city. A few weeks ago a Minneapolis electrician was
called to investigate the strength of the lights. He re-

ported the power not up to the contract. The mayor re-

fused to sign the company's bills after that time. Notice

was served on the mayor to pay or get no more light. The
mayor declined to recede from his former position.

ELECTRIC RAILWAYS.
An electric railway is to be opened between Bordeaux

and Bouseat, France.

The city council of Portsmouth, O., has turned the city

lighting contract over to the street railway company.

Siemens & Halske propose to establish an electric

tramway between Wiesbaden and Kastel, Germany.

C. E. Moss and Robert Gillara have secured consents

for proposed extension of the "L" electric road at Kansas
City, Mo.

An effort has been made by the citizens of Lake View,

Chicago, to secure an extension of the North Side cable

system. This the management has refused to do, but offers

under certain considerations to construct a trolley line to
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meet the present terminus of the cable road. AUhouKh
there seems to be some opposition to an electric line, there

is a good prospect that it will be built.

It is contemplated to change the existing East End
dummy line at Memphis, Tenn., into an electric line in

the spring.

The Columbus. O., & Clintonville Electric Railway

company and the Worlhington lines are said to be about

to consolidate.

W. J. Brodrick has gained a franchise for a cross-town

electric line in Los Angeles, Cal., which will be immedi-

ately prosecuted.

Thecitizms of Sanborn, N. Y-, have raised money to

procure the extension of the ButTalo & Tonawanda electric

railway to Sanborn.

The electric railway in Villa Borghese, Rome, has been

opened by Captain Cattori, the maoager. The system is

on the underground conduit plan.

It is understood that arrangements have been made to

change the motive power on the street railway system in

Leavenworth, Kan., to electricity.

The Main street and the Main and Preston street lines

of the Louisville, Ky., Railway company were electrically

operated for the first time January :!ist.

General Manager J. F. Porter, of the Alton, III, elec-

tric railway, is makirg estimates for a North Alton line,

and says it will be built early in the spring.

Extended improvements are to be made upon the Cen-

tral electric system. Sacramenro, Cal. An extended

service will be in operation by February ist.

The city railway company of Davton, O., asks stock-

holders to vote on a proposition for $600,000 6 per cent,

bonds, which sum is to be used in equipping it with elec-

ricity.

Preparations are being made to build a railroad bridge

across the Illinois river near Peoria, 111. It is said that

it will be used to accommodate the new Peoria and Pekin

electric railway line.

It is stated that a syndicate has been formed in Cologne,

Germany, to construct an elevated railway on a new sys-

tem. Messrs. Schuckert & Co., Nuremberg, are interested

in the scheme.

L. O. Ives and \Vm. Oitman, of Chicago, who have

gained a franchise for an electric railway recently in

St. Joseph, Mich,, are pushing plans for the road and real

estate investment.

A franchise has been granted to W. W. Kendall and
Theodore S. Case, by the Westport, Mo, city council

for an electric line to connect the cable and the suburb Hne.

Hugh T. McE roy and Preston Roberts are directors,

and the grant is for twenty years.

It is reported that the General Electric company, of

Portland, Ore , is about to build new lines and extend old

ones, until a continuous electric road is finished via Oregon
City to Astoria. Water power is to be used, and freight is

to be carried principally. It is said that the Southern

Pacific company is back of the scheme.

France is taking several forward steps in electric trac-

tion. The town of Dijon has given a concession for its

electric tramways to a contractor of Lyons. The munici-

pality of Grasse has been asked for an electric railway

franchise by M. Leveque. Mouveaux will have a trolley

line on an American franchise basis.

MISCELLANEOUS,
City Electrician Cabot of Cincinnati, O., has found that

there are 800 miles of electric wire strung over the city

without permits, of which a large part is railroad wire.

The B. & O. S. W, Railroad company owns 200 miles of it.

Steps are being taken to prosecute the offenders.

Harbormaster Skeldon of Toledo, O., is considering the

proposition of operating: all swing bridges in the city by
means of electricity. He has received figures of the prob-

able cost, and says that the cost of an electric plant to

operate the swing of the Cherry street bridge would be

from $1,000 to $1,200. The electric light and power
companies offer to supply power sufficient to run the

motors at $25 per month. The cost at present to main-
tain the bridge and operate the engines is nearly $100 per

month for coal, and about $90 per month for firemen. It

is quite likely that the bridge committee will consider the

problem at the next meeting.

TRADE NEWS.
The Capitol Model & Machine Works, 83-87 Fifth

avenue, Chicago, model makers and dealers in general

electrical supplies, report a brisk business since opening
their offices several months ago.

"The pen is mightier than the sword." So say Gush-
ing & Morse, western agents for Kerite, who are sending

to the trade an aluminum quill, begging it to "be sure to

specify Kerite." Kerite has been on the market for nearly

thirty years, and Gushing & Morse claim it is better than
ever.

The annual meeting of the stockholders of the Swan Lamp
Manufacturing company was held at Cleveland on January
i6th. The following named officers and directors were
elected: President and general manager, S. M. Hamill;
vice-president and treasurer, B, F. Miles; secretary and
superintendent, S. E. Cox; electrician, R. P. Roberts; di-

rectors, W. II. Lawrence, li. F. Miles, L. II. Rogers,

Webb C. Hayes and S. M. Hamiil.

The Manhattan Elertrical Supply company, 3G Cortlandt

strict, New York, is sending to the trade a communication

quoting prices on telephone receivers. The letter also

embodies a warning against the use of certain apparatus,

containing points which are broadly covered by patents

controlled by the Bell company.

William II. McKinlock, president of the Metropolitan

Electric company, Chicago, has been called to New York
to close a contract for a full line of specialties. The
company is now installed in its commodious store and
wareroooras, 1S6 and 188 Fifth avenue, where it has

ample room for the display of specialties and is in a posi-

tion to take care of its growing business.

About a year ago the Joseph Dixon Crucible company,
of Jersey City, N. J., issued a pamphlet on lubricating

graphite. It embodied an elaborate scientific opinion by
Prof. R. H. Thurston on the value of graphite as a lubri-

cant, and much interesting information on the subject

from practical men. The pamphlet has had a large cir-

culation, and the company has been enabled to obtain

from well-known men a vast'amount of additional knowl-
edge on the uses of graphite. Another pamphlet, twice

the size of the former, will be issued early in February,

and a copy will be sent to all interested in the subject of

friction and lubrication.

The Electric Appliance company, Chicago, has recently

added several improvements to its Washington alternating

arc lamp, which make the lamp even more desirable than

it was as originally placed on the market. A highly pol-

ished metal reflector has been placed over the outside of

the globe which can be used or not as desired. The
metal base of the lamp has been done away with entirely,

leaving nothing whatever on the lower part of the globe

to obstruct the light and also shortening the lamp several

inches so that a 15 hour lamp is now only a trifle over 20

inches lorg over all.

BUSINESS.
C. M. Turnquist, Lakeside building, Chicago, reports

doing a very good business in electrical supplies since the

first of the year.

Huebei &: Manger of Brooklyn have been busy of late

in filling their orders for improved pivoted bells and have
enlarged their factory by taking additional room, increas-

ing their manufacturing capacity. This firm will make a
specialty of small electric house bells.

The electrical supply house of Julius Andrae, Mil-

waukee, Wis., was destroyed by fire January 13th; the

damage to the stock and building will amount to $n,ooo
at least. Temporary quarters were secured immediately,
one door from the old location, and business will be at-

tended to as heretofore. A full stock of specialties is

now on the way. The fire was caused by an overheated
furnace.

The Metropolitan Electric company, Chicago, has com-
pleted the work of removal to its new store and ware-
rooms, 186 and 1S8 Fifth avenue. The company will

now have more direct supervision over its affairs, with the
additional advantage of increased space which will per-
mit it to carry larger stocks of s'aple articles and ex-
hibit its specialties, insuring its customers mo-e prompt
attention than it has been able thus far to give.

The Connecticut Royal Arc company, Hartford, Conn.,
has met with considerable success with its spark arrester.

This device has been indorsed by the Underwriters' In-

ternational Electric association of Boston, the inspection
department of the Boston Board of Fire Underwriters
and the New England Insurance Exchange of Boston.
The device is the same that has been recently adopted by
the Hartford Electric Light company, and is being placed
on the street lamps. It is simple, but it is claimed that

in its operation it does away entirely with the danger from
falling sparks.

The Wallace Electric company, with offices at 104
Michigan avenue, Chicago, has been organized for the

purpose of conducting a business in electrical goods as
manufacturers and manufacturers' agents. The com-
pany's Hne embraces alternating current generators, motors,
meters, transformers, wires and cables for all electrical

purposes, incandescent and arc lamps, measuring and in-

dicating instruments, switches, a full line of electrical street

railway appliances and supplies, and a few carefully

selected specialties. The officers of the company are:

President, William S, Hine; general manager. J. B.

Wallace; secretary. Max A. Berg. M. M. Wood will be
the electrical engineer of the street railway construction
department. The Wallace Electric company enters the
electrical field thoroughly equipped to promptly handle all

orders, and is in a position to become an important factor

in the business.

ELECTRICAL PATENTS.
Issued January g, i8q4.

512,320, Electric Incandescent Lamp. John Peil and
Carl K. MacFadden, Chicago, III.

^\%,yi-l. Electrically Propelled Vehicle. James H.
Rogers and Willard Fracker, Washington, D. C.

512,331. Electric Cut-out. Albert P. Seymour, Syracuse,
N. Y.

t;i2,34''. Coil for Electro-magnets. Nikola Tesla, New
York, N. Y.

The coil is constructed on the principle that in every coil
there exists a certain relation between its self-induction nnd
capacity that permits a current of given frequency and poten-
tial to pass through it with no other opposition than that of

ohmic refllstancc, the scIfMnduction of such a coil for tlic given
frci|ucncy being neutralized by the capacity of the coil. The
adjacent convolutions of the coil form parts of the circuit

between which there exists a potential difference sufficient to

secure in the coil a capacity capable of neutralizing its self-

induction.

512,373. Trolley Cut-out. Melancthon Hanford, Mai-
den, Mass,

512,386. Electro-magnet. Frank R. McBerty, Chicago,
III.

512,3Q5. Producing Illuminated Letters. James 1 H.
Rogers, Washington, D. C.

512.397. Spark Regulator for Dynamo electric Machines.
Charles E. Scribner, Chicago, III.

The invention relates to a method of regulating a dynamo to
prevent spark by changinR' the 5itrcnf:th of the field of force of
the short-circuited coils when the strenRth of the main current
is changed to maintain a constant relation between the current
which is built up in the short-circuited coils and the current
which is present in the current-producing coils into circuit

with which the short-circuited coils are introduced.

512.398. Apparatus for Telephone Switchboards. Charles

E Scribner, Chicago, III.

512.399. Apparatus for Telephone Switchboards. Charles

E. Scribner, Chicago, 111.

The operating coils of the different annunciators are con-
nected with the s'gnaling circuit of the telephone line, while
the restoring coils are arranged in local circuits adapted to be
cicped incidentally in the operation of the ringing key by
which the operator sends a calling signal to the Called sub-

'

scriber.

512 400. American District Electric Signal Apparatus.
Charles E. Scribner, Chicago, III.

512,401. Daplex Arc Lamp. Charles E, Scribner, Chi-
cago, III.

Two lamps provided with "separate and independent regu-
lating mechanisms are fonnected, one in a normally open and
the other in a normally closed branch circuit between two sup-
ply mains, mechanism being provided in the lamp situated in

the normally oppn circuit which operates to close that circuit to

form the arc between the carbons included in the circuit and
to regulate the arc when the resistance of the arc in the first

lamp is slightly increased.

512,413. Telephone Call Recorder. William B. Thomp-
son, Chicago, III.

512,422. Printing Telegraph. Emil A. Wirsching, New
York, N. Y.

512,424. Alternating Current Dynamo. James J. Wood,
Fort Wayne, Ind.

512 425. Connection Between Separately Excited Dvna-
mos and Their Exciters. James J. Wood, Fort
Wayne, Ind.

The dynamo and the exciter are mounted upon independent
bases which are rigidly secured together, so that the base of the
exciter follows the movement of the base of the dynamo. The
exciter is adjustably mounted upon its base, so that it may be
moved relatively to the dynamo to tighten the exciter belt.

512.444. Closed Conduit Railway. Charles J. Kintner,

New York, N. Y.

512,448. Socket for Incandescent Lamps. Thomas L.

Pfarr, Pittsburg, Pa.

512,454. Time Indicator Attachment for Telephones.
Charles Stever, San Jose, Cal.

512 464. Incandescent Lamp. Augustus C. Carey, Lake
Pleasant, Mass.

512473. Secondary Battery. Frank K. Irving, New
York, N. Y.

512.481. Electric Arc Lamp. Regina Niewerth, Berlin,

Germany.
The lamp comprises a series of electrodes arranged around a

common center and adapted to be rotated on their axes.a com-
mutator and bruslies being provided for supplying the electric

current and imparting alternate polarities to the electrodes.

512.482. Electric Arc Lamp, Regina Niewerth, Berlin,

Germany.

512,510. Depolariz=^r for Voltaic Cells. Gardner Hewett,
New York, N. Y.

The depolarizing material comprises nitric acid, sulphuric
acid and bichromate of sodium in the form of a dry powder.

512,514. Electrode for Secondary Batteries. William
Morrison, Des Moines, la.

512.535. Electric Railway Current Collector. Eben M.
Boynton, West Newbury, Mass.

512 567. Battery. Wilbur M. Stine, Athens, O.
The storage battery is provided with an alkaline electrolyte

formed of a mixture of sodium hydrate,sodium zinccate. sodium
chloride and sodium chlorate, forming an aqueous solution.

512603. Electrical Trarsformer or Converter. Charles

L. Coffin, Detroit, Mich.

512,604. Aoparatus for Electrically Welding Metal.
Charles L. Coffin, Detroit, Mich.

The apparatus comprises a clamp for holding the material in

positicn to form a lap-joint, and mechanism for maintaining a
voltaic arc on the outer side of the outer lap, and mechanism
for simultaneously maintaining a voltaic arc on the inner side

of the inner lap, within the field of force of a magnet.

512,612. Device for Blowing Out Sparks on Commuta-
tors of Dynamos. Hamilton W. Hanahan, Winns-
borough, S. C.

512,614. Electric Switch. Jesse L. Hinds, Syracuse,

N. Y.

512,637. Incandescent Electric Lamp. Joseph W. Turn-
bull, Pascagoula, Miss.

512 656. Relay. Fred M. Locke, Victor, N. Y.

512,667. Double Carbon Arc Lamp. Charles E. Scribner,

Chicago. 111.

512,672 Fire Alarm Attachment. Charles E. Egan,
Chicago, 111.
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Three-Phase Distribution at Concord.
The attention of electricians all over the country has

been directed to the new electric plant of the Concord

Land & Water Power company, not on account of its

size particularly, although it is one of the largest water

power plants in the country, but principally because it is

the first plant in the world using induction motors and

the triphase current for general distribution.

The proposed plan was published over a year ago in

the Western Electrician, and has been completed as

then described.

A inew dam 497 feet long has been built across the

Merrimac river at Sewalls Falls about five miles from

by disengaging them with the lever the entire pulley may

be stopped while the shaft is permitted to turn freely

through it. Every bearing in the station—wheels, shafting,

dynamos and pulleys—is provided with lubricating rings,

thus reducing friction to a minimum. The disposition of

the wheels along the line of shaft avoids the risk of any

serious breakdown.

The initial installation will be seven 50 lamp direct cur-

rent arc and two 250 kilowatt three-phase generators. From

the latter is now taken current for motors, incandescent

and arc lights and for heating and everything where the or-

dinary alternating current is used. The motors,which have

been running since September, give entire satisfaction.

the business prospects of the future, the latest report of

the company indicates an outlook that must be far from

satisfactory. For the month ending January 26th the

gross output of the Bell Telephone company was 4,453

instruments, against 7,1 21 for the same month in 1893, a

decrease of 2,668. The number of instruments returned

was 6,688, against 4,896 for the corresponding month of

1893, an increase of 1,792, This makes the number re-

turned for the month exceed the gross output by 2,235,

against a surplus in the output of 2225 in 1893—

a

gross decrease of 4,460 instruments.

Reports from Philadelphia are to the effect that a

wealthy syndicate has been formed there, known as the

Concord. The details of construction of the dam are

shown in the view at the right in Fig. i, white the

inside of the headgates is illustrated in the central

view. The arrangement of the wheels and penstocks can

be understood at a glance by reference to the view at the

left. As a whole the plant is considered a model of its

kind, and its operation will be watched with no little in-

terest. It will furnish 3,000 horse power, 2,000 of

which will be used in the new power house,which is 45 by

160 feet. This power house contains eight horizontal

turbine wheels of 200 horse power each arranged in

pairs, as shown in Fig. 2, and belted to a counter-shaft,

as shown in Fig. 3. The details of this shaft are shown

in Fig. 4. The one now in place is made up of five sec-

tions connected by four Hill clutches of 400 horse power

each. The pulleys on this shaft are built on quills so that

rHREE-PHASE DISTRIBUTION AT CONCORD.

The entire plant was proposed, designed and executed

by Eugene F. Carpenter, superintendent of the company.

The Telephone Situation.

It is reported from Boston that the American Bell Tele-

phone company has petitioned the Legislature for permis-

sion to increase its capital stock about $30,000,000. The

present stock represents $20,000,000, and the company

desires to make it $50,000,000, ostensibly for the pur-

pose of extending and improving the service. It is as-

serted that the increase of the stock is for a triple purpose

—the extension of the long distance service, the absorp-

tion of a number of subordinate and extra-territorial com-

panies and for extension, improvements and general

changes.

Despite the apparent confidence of the Bell people in

Clamond Telephone company, to operate a system of tele-

phones throughout the United States. The system to be

used is now in use in Berlin and London, and is also used

by the French government in all public departments.

Among those said to be interested are the Pennsylvania

railroad officials and friends of the Philadelphia Traction

company.

The receiver patent of the American Bell Telephone

company expired on Tuesday.

In an article on the telephone situation the New York
Tribu7ie very truly says:

No new company ever entered the contest for popular
favor with a more generous reception than that which the
public will accord to new schemes of the telephone. The high
charges of the existing companies alone assure a welcome
to competition. The charges are universally recognized
as far beyond a reasonable return on capital which is not



so

supported by close patents. The telephone has become

as necessery lo modern business as are the telegraph, the

cable and the railroad. The big dividends paid by the

Hell company are evidence of the immense profits

wrung from the business world, and no one except the

friends of the monopoly pretends that its charges are not

far in excess of the cost of maintenance and of interest on

the plant. Only because the Bell patents have hereto-

fore held competition bound hands and feet, has the com-

pany been able to exact such high rates for its service.

Economic Use of Transformers.'

Bv \V. FoRMAN Collins.

In the distribution of electrical energy by means of

alternating currents the transformer may be considered to

be the key to the situation, because by its use we are

enabled to so change the form of the energy as regards its

FIG. 2. THREE-PHASE DISTRIBUTION AT CONCORD.

electromotive force and current as to render it suitable for

the operation of all kinds of translating devices and trans-

mit it from point to point cheaply and with small loss. It

accomplishes all this for us without any rotating or moving
parts, which is its most important feature of value. In

fact, a transformer performs a function for the energy of

an alternating current that may be closely likened to that

which electricity does in enabling mechanical energy,

primarily, to be carried from place to place by a perfectly

inert conductor without the employment of moving parts,

such as belts, shafts or wire ropes. Having such a de-

vice, it is evident that it is a most important point to

utilize it as economically as possible in any work which we
may desire to do by making the device itself as efficient as

we can in the first place and then by so distributing and ar-

ranging these devices that the best results may be ob-

tained, and absolute certainty of good and continued

service with minimum loss and expense be assured.

By considering the several features of transformers and
studying the way in which they operate, we can arrive at

the right way to secure the greatest economy in their use.

Perhaps the best way to do this is to look at the problem
as follows : The actions that go on in a transformer, the

losses that occur, the methods of construction and distri-

bution.
ACTIONS.

A transformer is, to all intents and purposes, similar to

a dynamo which has no rotating armature, but in which,

instead, the magnetic lines of force are caused to alter-

nate rapidly by connection to a source of alternating cur-

rent ; an electromotive force is produced in the primary

coil by the alternating source varying the magnetic lines

that link through the coil, these in turn pass through the

secondary coil, which is in inductive relation to the pri-

mary and produced an electromotive force in it also, be-

cause the two coils are connected magnetically by being

wound about the same iron core. The rate at which the
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iron core; the lines of force threading both coils, are the

resultant effect of the two forces.

The voltage produced at the terminals of the secondary

coil depends simply upon the ratio of number of turns of

the wire in each coil, provided the induction is the same
through both. If the length of wire in the two coils is the

same the electromotive forces would be the same, and if

the length of the primary is twenty times that of the

secondary they will be as 20 to i; for instance, at the quite

usual pressure of 1,000 volts on the primary the secondary

would be 50.

A transformer on an alternating circuit possesses in-

herently a property of inductive resistance or impedance
which is similar in its action and effecisto the back electro-

motive force of an ordinary motor which only allows the

absorption of a very small current when there is no work
being done by the motor, this small current being sufficient

to rotate the armature and overcome the frictional and
other losses. The inductive resistance of the primary

acts in the same way, opposing the pressure on it and
almost balancing it in a well designed transformer so that

but a small current is absorbed in the primary when there

is no work being done by the secondary in supplying lamps

or other apparatus. It was the overlooking of this fact

that caused the gentleman who tried to test a transformer

with a 1,000 volt direct current on the primary, to witness

some very surprising and startling effects on his instru-

ments and converter.

LOSSES.

There are several sources of loss in a transformer which

may be divided into two classes; magnetic losses or those

which take place in the iron, and conductor losses or those

which take place in the copper coils. The former com-
prise magnetic leakage, the loss by hysteresis due to the

rapid reversal of the magnetism, heating of the iron core,

and eddy currents; the latter, the drop or loss of voltage in

FIG. 3. THREE-PHASE DISTRIBUTION AT CONCORD.

magnetic lines due to the primary current are cut by the

secondary coil represents a measure of the electromotive

force given to the secondary. The magnetizations pro-

duced in the primary and secondary coils are proportional

to their ampere turns, and will, of course, oppose one an-

other, thus lowering the actual magnetism produced in the

I. Read before the Northwestern Electrical association, Milwau-
kee, Wis., January iS, 1894.
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Ject. When there is no load there is practically no loss

in the conductors.

CONSTRUCTION.

It is very important to have a well designed and care-

fully built transformer because the coal bill will be most
wonderfully affected by the employment of wasteful and
ineflicent apparatus. We have seen from the properties

of converters that the many conditions to be salislied are

quite contradictory and the course which improves one
portion of the apparatus will be detrimental in some other

way. In designing, therefore, it is necessary to strike a

mean such that we obtain the best general effect as regards

efficiency and reliability with moderate cost. The best

transformer being the one that has the greatest output and
efficiency with the least weight and cost. The insulation

of the coils is of prime consideration and it cannot be too

good. The primary and secondary coils must be insulated

from one another and from the iron core thoroughly and
with the best quality of material, of a character unaffected

by heat or moisture and they must be securely protected

from the weather which is done by incasing the entire

converter in a water-tight iron case. For very high
tensions the coils are often completely immersed in oil

which gives excellent results.

The number of magnetic lines passing through the coils

should be as great as possible, as then the amountof copper
required in the coils wilt be small. The coils should be

as small as possible and the employment of iron cores, which
is always done, produces high magnetic induction with
small current, thus cheapening the cost of manufacture.

Transformers are generally built with closed iron mag-
netic circuits to reduce leakage and keep down the primary
magnetizing current. It may be well to mention here in-

cidentally the "hedgehog" type of transformer due to

James Swinburne which uses an open iron magnetic circuit

of special form. The argument in favor of this plan is

FIG 4. THREE-PHASE DISTRIBUTION AT CONCORD.

overcoming the resistance of the copper conductors and
the energy dissipated in heat which varies as the square

of the current passing. Magnetic leakage is due to the

fact that some of the magnetic lines of force leak out

along the core instead of passing through the secondary;

this leakage effect is increased by the opposing magnetic
action of the secondary to that of the primary, and the di-

rect result is a lowering of the electromotive force of the

secondary. Even when there is no load on the secondary,

some magnetic leakage is taking place. When the trans-

former is running light the primary coil absorbs current

enough to produce a field sufficiently strong to balance the

voltage of the primary. The current thus absorbed is

termed the "idle" current and it is of course necessary to

have it very small. To force current through the primary

an electromotive force must be supplied sufficient to

counterbalance that induced by the magnetic field, and
that lost by hysteresis and eddy currents and in resistance.

The magnetizing current, which varies in accordance wich

the quality of the iron, produces the magnetization which
forces the lines around the core and furnishes the

energy wasted by hysteresis and eddy currents. The loss

in the iron from the reversal of the magnetism is a con-

stant one, whether the load is full, partial or none at all.

This is clearly demonstrated by the presence of the

"idle" current in the primary coil when none is being
generated in the secondary.
The iron loss is independent on the induction, and the

amount and kind of iron used. It is generally conceded
to be most advantageous to have the losses in the iron as

small as possible, because they are continuous and are

going on all the time irrespective ot the conditions of the

external circuit- On the other hand the copper losses are

only maximum during the periods of full or very nearly

full load, which is not the general condition of the trans-

formers, although it should be. Therefore it is unneces-
sary to have them unduly small. Furthermore the element
of cost enters quite markedly into this portion of the sub-

that while the magnetizing current and copper loss is

larger the loss due to reversal of magnetism and heating

in the iron which is always occurring is exceedingly small,

and that on light loads particularly, this type will waste

very little energy. It is, however, very questionable

whether the general results are in the end superior to those

of closed circuit transformers such as are generally used in

this country and if properly arranged so as to work under
favorable conditions the well-designed closed circuit type
will probably prove to have decided advantages. Con-
verters are generally constructed either with the copper
coils surrounding iron or the iron surrounding the copper
coils, and while in the first arrangement the amount of

copper is less, the iron is more and in the second vice

versa, they both give approximately the same results.

Care should be taken to have the resistance of the coils

low to prevent drop of voltage and heating and the leak-

age small, and to carry out the latter condition the coils

should be placed preferably one surrounding the other,

but should not be wound so that their turns interlace or in

alternate layers. The cores must be of finely divided iron,

the laminations insulated from one another to reduce eddy
currents and prevent heating. Stampings are generally

used because the manufacturing cost is thus lowered.

Sufficient iron should be employed to make the magnetic
resistance low and prevent waste of current and power at

no load or on light loads. Both coils and magnetic cir-

cuit should be short, with provision for sufficient room for

the coils. A low induction must be employed to prevent

undue heating, and the iron must not even at full load

approach the saturation point. The coefficient of induc-
tion is the number of volts produced per foot of wire, and
is found by measuring the current produced in the primary
with the given electromotive force and number of alterna-

tions when the secondary is open. When obtained it

enables all sizes of similar type to be built. The higher

the alternations the higher this coefficient, but on account
of the increased losses and other considerations the pres-
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ent tendency is toward lower alternations, wliich also

permit of coupling the alternators safely and conveniently

in parallel and make practicable the satisfactory operation

of the various forms of alternating current motors which

have been recently produced. In the great Niagara dis-

tribution the low periodicity of 25 is, it is understood, to

be used for these and other reasons.

Testing transformers is essentially a laboratory opera-

tion, but is quite important, and a thorough comparative

test of all the various makes by competent and disinter-

ested persons with full data and tables of their perform-

ances under varied conditions would be most interesting

to central station men. Naturally the way to obtain the

efficiency is to measure by a suitable wattmeter the power
delivered and that absorbed and divide the former by the

latter. Oa account of the high pressure of the primary it

is customary to use a small converter whose primary is

connected to the high electromotive force and its second-

ary to the pressure coil of the wattmeter.

A well-made closed iron circuit transformer should give

a high efficiency, not only at full load but also on light

load. For measuring alternating currents the various

dynamometer instruments and the well- known Cardew
voltmeters are quite accurate for practical work, although

probably the most exact way is to use the electrometer,

which, however, is not well adapted for ordinary work as

it is exceedingly delicate and requires suitable conditions

and considerable skill and care in handling.

DISTRIBUTION.

It is quite as necessary to arrange the transformers for

any particular distribution so as to obtain the most
economical performance at all times as to secure trans-

formers of high efficiency in the first place. With the

primary pressure constant as the load on the station is in-

creased, fhe tendency of the secondary voltage is to drop
on account of the leakage and the ohmic resistance of the

coils. This must be compensated for at the station so as

to maintain the pressure of the secondary circuits constant

to insure good service from the arc or incandescent lamps
and motors that may be connected. A good transformer

however, supplied with constant electromotive force,

should give very nearly constant electromotive force on
the secondary for all loads within its capacity. The
usual condition of a lot of transformers run from a central

station is that of light loads and often for a great portion

of the time without any load at all. Under these circum-

stances it is easy to understand why they should use only

a very small "idle" current, because power is being wasted

all the while furnishing this "idle" current and heating the

iron cores, and, as already pointed out, we can afford to

sacrifice a Hitle energy in copper loss, which only occurs

during full or nearly full loads, to enable the continuous

iron losses to be reduced to the very lowest possible point.

It has been observed by all operating alternating plants

that with a non-inductive resistance, such as incandescent

lamps, the drop under varying load is smallest, being

greater on arc lamps and motors because of the presence

of self-induction in the latter, and it is even possible to

have an actual rise in pressure as was experienced on the

long cables of the huge Ferranti station at Deptford,

England, and ascribed to their capacity action.

For running arc lamps it is not desirable to have the

periodicity too low; about 50 is generally used. The
average loss in distribution by alternating currents is re-

markably small, from 5 to 10 per cent., divided up about

equally between the circuits and transformers. Loss of

energy is proportional to the square of the current em-
ployed, and the weight of copper required varies inversely-

as the square of the electromotive force, or, in other

words, one-fourth of the amount of copper is required to

transmit any given amount of energy at twice the pres-

sure/which with the large amount of power carried at high

pressure and low current by the alternating system makes
the cost of copper and waste of power both small and
renders possible the long transmission, already carried out

and those of even more daring proportions proposed.

It is evident that a small converter will not be nearly as

efficient as a large one because the magnetic circuit cannot

be as short, relatively speaking, or the copper coils as

compactly arranged, and it will heat (ar more; it is also

plain that a small converter will cost more per lamp output

than a larger one. From these two most vital consider-

ations large transformers are both cheaper and more eco-

nomical and less of them are necessary. They can be just

as desirably used as a number of smaller ones, by taking a

little care in laying out the circuits and distributing them
so as to reach as many consumers as possible with a single

large transformer and its attendant advantages. At first

sight it might appear as if the increased amount of copper

used in the larger secondary mains would be injudicious,

but this is not so (provided, of course, discretion is used)

because the slight additional cost of conductors is com-
pletely overbalanced by the diminution of losses in the

transformers, which are permanent and continuous.

The regulation of large transformers is also superior;

they are much lighter for their output and cost less to

install.

The difference in efficiency is quite marked between a 10

light converter and a lOo light one, for instance while the

former will probably have a full load efficiency of 88 per

cent, or 90 per cent, the latter will be as high as 95 p^er

cent, to 97 per cent.

Summing up the conclusions arrived at, it is apparent

that to fulfill the requirements of most economical operation

transformers of the highest all-around efficiency under

varying loads should be used, and, so far as circumstances

permit, let them be large in size and few in number.
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Proposed Down-town Loop for Chicago.
The plan to connect the terminals of the various ele-

vated railroads of Chicago by a moving platform in the

form of a loop in the business streets and on the same

level as the elevated structures has reached the stage of

serious discussion in the newspapers. The Central Con-

struction company, incorporated to build and operate such

a connecting railway, has adopted the principle of the

"moving sidewalk" at the World's Fair, and it is proposed

FIG, I. PROPOSED DOWN-TOWN LOOP FOR CHICAGO.

—

SECTION OF PROPOSED OVERHEAD STRUCTURE.

to erect the structure on one line of posts at the curb line,

projecting over the roadway, as shown in the sectional

drawing, Fig. I. It is contended that this plan reduces

the light interference to a minimum and that it may some-

what increase the value of second floor windows on retail

streets for display and advertising purposes. The extreme

width of the proposed structure is ten feet, and the cars or

platforms will be operated by electric motors supported on

motor trucks, distributed at intervals of six or eight cars.

The details of the manner of generating and transmitting

the current have still to be arranged. As the cars will all

be connected, the load will be quite evenly distributed on

5»

will be more than one moving platform around the whole
loop. One plan contemplates but one continuous plat-

form, moving at the rate of six miles an hour, with aux-

iliary platforms at the station landings operated by in-

dependent motors at the rate of two and four miles an
hour. This would obviate the use of the flexible rail

around the curves of the loop and thus do away with what
proved to be a fruitful source of trouble at the World's

Fair. It is also suggested that the slower auxiliary plat-

form at a landing could be run down an inclined plane to

the street, so that passengers could be lifted to the level of

the "moving sidewalk," without climbing stairs, by simply

standing on the inclined moving platform. In the street

view, Fig. 2, an inclined "lift" of this sort is shown on

the left, the ascent on the right being an ordinary stair-

case. This picture shows the appearance of the proposed

structure at the corner of Clark and Randolph streets,

looking east.

Economy in the Use of Transformers.'
By Parmalee J. McFadden.

I am restricted by the title given me to tell of how
transformers may be operated economically, and this

relieves me of the task of roaming all over the subject of
transformers and telling of all the possible ways in which
they might be operated.

The paper which you have just heard read gives

in more detail a description of various transformers and of

the internal actions taking place in them, and, therefore, I

will not bewilder you with my efforts to make this interest-

ing phase of the transformer clear,

I will presume only that you all have stations operating

an alternating circuit, or that those who have not are at

least familiar with the principles underlying it, and why
it is that a circuit of 1,000 or 2,000 volts is run through
your streets instead of a harmless one of 50 or 100 volts

requiring no transformation. Those of you who have
paid large bills for copper conductors know this only too

well. I will assume, then, that you are familiar with the

system of distribution of energy by alternating currents in

general. Nay, with apologies to those of you whose atten-

tion has been drawn to a better practice, I will assume
that you are familiar only with the plan that has almost

universally been followed during the few years that alter-

nating currents have been handled commercially at all.

This, then, will lead me to the particular phase of trans-

former practice about which I wish to speak to you to-

day.

Let me first appeal to your sense of mechanics, which

tells you that every machine (I think there are no excep-

tions, at least in the realm of electricity) will operate

most efficiently at its rated load. Now a transformer is

nothing more than a dynamo without moving parts, and
is therefore no exception to the rule, in that it works best

when loaded up to its rated capacity. In selecting a

transformer for a given customer, the central station

superintendent will too often install one capable of sup-

plying the total number of lights for which the house is

wired. In some cases this cannot be avoided, but in

houses wired, say for 40 to 45 lights, it will seldom be

7R^

Representatives of twenty electric companies submitted

bids to tbe board of county commissioners at Indianapolis

on January 15th for lighting tbe county buildings with

electricity. The commissioners will examine and consider

each proposition in detail.

FIG. 2. PROPOSED DOWN-TOWN LOOP FOR CHICAGO.

-

all the motors. It is proposed to provide entirely enclosed

cars, in the proportion of about one in six, for the con-

venience of infiim persons or for use in inclement weather.

The other cars will be open at the sides but surmounted by

a glass roof supported on four posts at the corner of the

platform. A section of one of the enclosed cars is shown

in Fig. I. As will be seen, the car only occupies at out

half the space on the platform, so that passengers can pass

it without entering. It has not been decided whether there

-APPEARANCE OF MOVING PLATFORMS IN THE STREET.

necessary to put up a transformer any larger than a 30

lighter, and right here I would say that a transformer of a

whole size smaller can often be used if the superintendent

would take the trouble to consider tbe case of the particular

customer in question. The neighborhood, the size of his

family, and their habits relative to the probability of en-

tertainments involving the burning of nearly all the lamps

in the house, would all with a moment's consideration

r. Read befoie the Northwestern Electrical association, Milwaukee,

January i3, 1894.
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determine sufficiently closely what the maximum load

would be. I think you all can think of a dozen or more
of your customers who have much larger transformers

than there is any necessity for, as often a house has been

wired under the direction of a former tenant or owner, and
outlets have been put in rooms far in excess of the re-

quirements of the present occupant. Now the evils of

this are two-fold. In the first place you have more money
tied up in the apparatus than there is any necessity for;

and second, the transformer is beinjj run less economically

than if its size were nearer that of the load it had to pro-

vide for. To make a rough illustration: You can carry a

gill of water in a wooden pail as easily and as safely as

you can in a teacup, but when you come to pour it out

you will find that the teacup will net you a greater return

than the pail. Similarly, but for quite different reasons, a

50 light transformer will transform the current for 15

lights, but the loss in the transformation will be greater

than if you had used a 15 lighter.

I would say, then, that where you are obliged to use a

transformer to each customer that your first consideration

be the selection of as small a converter as the load will

permit of.

But is it always necessary to install a transformer for

every individual customer? Are not some of your stores,

or even in some cases your residences, so bunched that

one transformer could be made to do for several; and if so,

would you not, if necessary, go to a little trouble with

your secondary wiring to accomplish this? Even the

bunching of say three moderately large transformers, to

serve four or five consumers, where one or at most two are

likely to have a large load at one time, and where this

comes so seldom as to make it expensive to put up for

each of them a transformer capable of taking that load,

while a step in the right direction is seldom good practice,

the six transformers as originally installed were loaded as

follows:

1 15 light at 2-3 load -10 lights= efficiency say 94%
2 25 light at 1-2 load= 25 lights= " ** 94%
2 25 light at 3-4 load= 38 lights—

" " gs%
I 25 light at 2-3 loadi=i7 lights= " ** 96%

90

This would make an average efficiency of 94.3%. T^ow
a 90 light transformer at full load would operate at about
97_'^~ asavingof atleast 2 1-2%. Then comes the question

of regulation or the drop in potential of the secondaries

when running at high loads as compared with that when
running light. When the individual transformers were
installed separately it frequently occurred that at times one
or more might be carrying a very light load and the ad-

dition of a very few lights would be a good many per

cent, of the transformer's load, and the voltage would
drop—and show in the dullness of the light. Where a

large transformer is installed, that same number of lights

is a very insignificant portion of the whole load, and no
appreciable change in the voltage is noticed in suddenly

switching them on or off. In this particular case, the

station superintendent reports that there is a noticeable im-

provement in the steadiness of the light.

Another case I have in mind is where a 125 light trans-

former replaced two 40 lighters and one 25 lighter

connected with nine residences containing 143
lights, and to these were added three more residences

with 130 lights, making in all twelve residences having 273
lamps wired up. Thus all the lights are supplied by a trans-

former of but 4s9<" of the total lamp capacity wired up.

Aside from the advantages of regulation and efficiency

which are far reaching, in that their effect is operating

.^

AUTOMATIC DEVICE FOR STOPPING ELECTRIC OR CABLE CARS,

for if the primary fuse of one should blow, then not only

does the secondary of that transformer {which is now dead

,

as far as its capacity to give out current is concerned)

become a load upon the other two, but also the load of

lamps it formerly carried must now be borne by the

others. When this is the case the fuses of the other two
will be likely to blow and the whole arrangement disabled.

One case has recently come to my notice, showing how
in practice the substitution of one large transformer for

several smaller ones has worked to the saving in first cost

to the station, and as we know from the principle of the

transformer, in the economy of operation as well. In this

case a 90 lighter replaced one 15 lighter and five 25 light-

ers, which had been used to supply thirty-four store and
saloon lights, forty-three residence lights and ninety-three

church and society hall lights—these all being within a
radius of 500 feet from the present large transformer.

Here there were 173 lights to provide for, and for which

the station formerly had six transformers aggregating a

capacity of 143 lights, and as these are now being taken

care of by a 90 lighter, he has a transformer of a capacity

of only 52 per cent, of the total lights connected, where
before he had six transformers with a total of

80 per cent, of the lights connected. The conditions

here were somewhat favorable, for the store lights would
usually be out when the society hall, or certainly the

church lamps were Ht, as this would usually be Sunday
night. In this case the superintendent took the

trouble to observe the conditions and knew from ex-

perience what the maximum load of this combination
would be, and he was thus enabled to choose a compara-
tive small transformer to do the work of all, and to keep
it well loaded all the time. From a cursory view of the

conditions it might have seemed that certainly a 125 or a

150 lighter would have been necessary.

As the maximum load did not exceed go lights, and in

fact the average load was about that, we will assume that

continually, there are other and quite as palpable ones
that especially recommend this system. Perhaps first of

all comes the saving in the first cost. You all know how
much cheaper, say, one loo light transformer isthan 100
light capacity in smaller sizes. This plan not only pre-

serves to you this advantage in first cost of large trans-

formers, but, as has been shown, also permits of your
using a very much lower capacity than the aggregate of the

lamps wired up. There is a grea^er saving in the cost of

installation and in the cost of repairs. Further than this,

the danger from lightning in the primaries is reduced at

least in proportion to the number of transformers re-

placed.

For the purpose of illustration, and to make the matter
appeal to you if possible more than the bare statement, I

have given you the above examples, as being actual prac-

tice of one of your number, and I think the application is

sufficiently clear to appeal to you in instances which many
of you no doubt could bring to mind, where such
a plan could be worked to the great benefit of your sta-

tions.

I have spoken until now of the use of large transform-
ers with secondaries connected on the ordinary two-wire
system using, if desired, and the distances are not great,

52 volt lamps; otherwise 110 volts: but why stop here?

The very reason why you adopted the alternating system
was on account of the saving in copper in th^ mains and
feeders, and you did this by sending a small current to a

great distance at a high voltage, knowing that it is only
amperage that demands a large cross section of copper.
Now why not apply this principle to the secondary wiring

as V7eli, using as h'gh a voltage as is permissible in prac-

tice. Manifestly this can be accomplished by running the

secondary wiring on the three- wire system, having a differ-

ence of potential of 220 volts between the outside wires, and
using no volt lamps. Here again we introduce a feature

that, added to those above enumerated as being present in

the use of large transformers, makes the system of three-wire

secondary wiring from transformers the most efficient that

modern practice is capable of. The loss in the secondary
wiring is here cut down to a minimum, as
the current is only one-fourth of what it would
be with an equal number of lamps of 52 volts,

and for the same percentage of loss the actual drop
in volts can be doubled. As a consequence the wire for a
220 volt circuit would need to be but 5-64 of that for a 50
volt circuit for the same cost. A number of cases of this

method of wiring are in Chicago in theaters and large

buildings, which i; a class of work to which this can be
applied as advantageously as with outside work. In the

example first above given, where a go light transformer
supplied lights at a distance of 500 feet, there would have
been great saving in the secondary wiring even if two 50
lighters had been used, but the secondaries run on the
three-wire system.

Ordinary transformers can, of course, be connected in

pairs with their 100 volt secondaries in series and run out
on three wires, but a still greater saving is secured in using
a transformer whose secondaries are so brought out that a
three-wire service is obtained directly from the one trans-

former.

As being directly in line with the subject of this paper I

might have spoken of the transmission of energy by the
three-phase system—a plan that is being adopted largely
where an inexpensive water power is located some miles
distant from the point at which the light or power is to be
used, and, even more recently, in ordinary stations.

Another and a somewhat older plan for transmitting the
energy to a great distance is to generate the current at say
1,000 or 2.000 volts, as usual, and in the station have a
"step-up" transformer which will transform the current to
one of 5,000, 10,000, or 20.000 volts and to send it at this

high pressure over the five or ten miles to the locality in

which it Is to be used. Here will be provided a ''step-

down" transformer whose function is just the reverse of
the "step-up," that is to say, it will convert the say 10,000
volt current to one of 1,000 or 2.000 volts, and at this

pressure it can be distributed through the town just as if a
1,000 or 2,000 volt dynamo in the town were furnishing
the current. From these primaries the distribution to
individual consumers is identical with ordinary practice.

Of course the chief advantage of this plan is in using an
inexpensive water or other power plant, although removed
at a great distance from the point of application.

Opportunities for the employment of this latter plan are
rare in stations in this section, and I have purposely con-
fined my remarks to the employment of large transformers
on the two-wire, or, better yet, two transformers with
secondaries connected in three- wire, or still better, and best
of all, one large three wire transformer, thinking that as
applications of these can be made in the plants of each of
you who is using alternating current, the matter would
be emphasized and would appeal more forcibly to you than
if I had made this short paper more general in its char-
acter.

Manufacturers are loth to advocate this substitution of
one large transformer for several small ones, as such a plan,
universally used, would affect very materially the amount
of their business, for the cheapest way to buy transformers
is to get large units, and tbey are in no hurry for customers
to find this out. The flood of second-hand small-sized
transformers of which second-hand dealers have doubtless
given you due notice, is only an evidence that somewhere
large transformers have supplanted an enormous lot of
smaller ones, and the tempting bait of low prices for this

discarded apparatus is difficult to withstand, and a station
Superintendent is almost blinded to the merits of the large
transformers by the dazzling brilliancy of these "bar-
gains."

The whole thing is a matter of simple arithmetic, and
without knowing in detail any of the conditions of your
individual plants, I feel assured that a rough inspection
will reveal several places where a judicious grouping of
your customers could be made, a large transformer or a
three wire plan adopted, and the replaced transformers
used on new consumers where the plan will not work so
well.

If I have succeeded in interesting you in this subject,
those of you who have not already tried this, or whose
attention has not heretofore been drawn to it, I shall feel

amply repaid for my time, for I know that your desire for

the economic running of your plant will prompt you to
look into the matter further and to test its soundness in

your individual stations.

Allow me to thank you for being permitted to address
you and for your attention in listening to me.

Automatic Device for Stopping Electric

or Cable Cars.

It is undoubtedly true that many of the accidents charged
'

to the trolley and cable cars in Urge cities are due to the

fact that the m^^n in charge of the operation of the cars,

either through incompetence or positive inability, fail to

stop the cars quick enough. This has been notably the case

in Brooklyn, where the reputation of the overhead trolley

system has been made to suffer by reason of the negligence

of the motormeu and the crowded condition of the streets.

Anything that will teud to approximate an instantaneous

stoppage of the car in case of an emergency by means not

dependent on the activity of human muscle will be of great

value; and it is claimed that this result can be reached by

the employment of the device represented in the accom-

panying drawing, which is put out by D. McFarlan
Moore.

An automatic device of this character should instantly
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cut off the source of power, brake the car in the

most effective manner and prevent anything from

being crushed btneath the wheels. It is asserted that all

of these requirements are met by the apparatus under

consideration.

The device is operated automatically by pressure upon

the hinged projecting fender, or by the motorman at will.

Either method moves the rod under the car platform, cuts

off the current or releases the cable and swings the shoes

down upon the track under the wheels, which run up

slightly on the shoes, blocking the car. By this method it

is impossible for anything to get under the wheels, and it will

be seen that the heavier the load the more effective the brak-

ing, particularly if the under surface of the shoe is slightly

ers. The second track may be of any desirable form,

even only a flat rail. An objection to having the conduit

under one rail instead of in the middle arises in cases

where, by the nature of the course of the track and the

curves, the cars become reversed in their positions on the

tracks such cases can probably be avoided by proper lay-

ing out of the road, and in the worse case by a second
conduit under the outer rail for parts where it cannot be

avoided. On a one-track line the cars must have their

front and back platforms alike, as they cannot be turned

around."

"The car truck and the motor are the same as those used

in connection with their overhead system," * * *

"Only one axle is driven; the other is flexibly connected
to the third point of support of the motor frame. The
starting, stopping and reversing of the motor is done as

usual by a crank at either end of the car operating the

FIG. 4. THE PRACTICABILITY OF

roughened, and for this purpose the shoe may be constructed

so that the roughened surface bears upon any desired part

of the rail to prevent excessive wear. The shoes on either

side of the carmiy be connected with a light wire fender,

to keep anything from getting under the body of the car,

or if preferred the usual board fender may be fastened

.directly upon the shoes.

The mechanism at the point directly under the front of

the body of the car, where the rod running from the hinged

fender connects with the rod running to the shoes—sepa-

rately shown in the cut—is a simple lever, for the purpose

of obtaining greater movement and of throwing the

weight of the shoes upon a dead center, it being kept

thereby the slight spring shown in the cut. This arrange-

ment keeps the sho3S in their proper position when raised,

offers a ready means of adjastmant both as to movement

of parts and delicacy oE action, and prevents any operation

except in the manner appointed.

The sh02s may be lowered or raised as already stated by

the motorman by means oE the lever upon the platform.

The handle of this lever is hinged so as to drop into a slot

to prevent it being turned accidentally, and this does not

interfere with the operation by the hinged fender auto-

matically.

It is not claimed that each distinct part of this device is

new. It was put forth simply as a combination of well

known mechanical devices, for the accomplishment of

-obvious purposes. It is effective, inexpensive, cannot

easily get out of order, and is not cumbersome or un-

sightly.

ELECTRIC CONDUIT RAILWAYS.

same switches. Controlling resistances are placed under
the body of the car."

"In a public address, one of the engineers of the com-
pany stated that the latest figures (July and August, 1891)
of the cost of running were only 37 per cent, of the income,
wh ch certainly is remarkably low."

In this place I wish to call attention to two facts—first,

that the width of the slot is greater than could be allowed
in any American city, since it would let into the conduit
and wrench the wheels off two-thirds of our carriages.

This system must have that width, since their conduit uses
one of its slot-rails as a rail for the wheels of the car, and
they must have the width to give room for the flange of the
car wheel. The second point I wish to call attention to is

the fallacy of giving the ratio of operating expenses to

the net receipts. That can be maaipulated in such a way
that it is impossible to draw any sure conclusions there-

from. Only a short time since a gentleman connected
with the electric railway in the city where they claim to

have the best roads in the country told me their

operating expenses were only 45 per cent, of their

receipts. Any fair way of reckoning "operating ex-
penses" means that, in this case, salaries and cost of run-
ning were 45 per cent, of their total expenses. If that is

so, what becomes of the other 55 per cent, of income?
Does it go into the pockets of the shareholders, or do the
officials make way with the difference between a "tight
squeeze" 7 per cent, dividend and the large margin
between 55 per cent, and 7 percent? I am sure that no
member of this Institute will be deceived by any exceed-
ingly small "operating expenses." Another point to be
noticed above is that they u^e only 300 volts potential.
Most of us believe that Mr. Daft, in his experiments years
ago, exhausted the practicabilities of electric traction at

300 volts. But perhaps the volts are individually more

everything done by the world renowned firm of Siemens &
Halske. Next come the beautiful streets of Buda P«sth,
no city in the world excelling it in finely kept and well
drained streets. Labor is very cheap there; large num-
bers of men can be employed to keep the streets clean and
the conduit clear, while our dear American labor would
make "operating expenses" tell a sad tale. Third, an
equable climate, enjoyed in none of our cities. Snow
seldom falls there, and the rain-fall is not great. Such a
state of affairs, so many favorable conditions, would be
found nowhere in America, and until they are found com-
bined, there is no good reason for thinking that the
Siemens & Halske system, employing the same bare con-
ductor and the same construction that h.s failed here,

.

would do any more than add one more wreck
on the shore of conduit ventures. You must
remove that bare conductor from the conduit, change the
climatic conditions of our country, change the laws of
nature and of electricity, or you cannot have a com-
mercially practicable conduit system of that type. We
must have a system that does not require us to change our
streets and our climate, but that will take the rough-and-
tumble conditions as they exist in all our towns, overcome
climatic difficulties, pay no attention to flooded conduits
and poor drainage, and work summer or winter, whether
the sun shines or not. If a road has a grade, and a heavy
shower suddenly comes up, the water will collect in the
hollows faster than any practicable drainage system can
carry it away, and the successful road must work right

along, undisturbed by such trifles Any bare wire laid in

a conduit, call the system by whatever name you will, must
inevitably break down under such conditions. But an
electric system, like any other traction system, should
never break down, more especially in bad weather, when
the public most need traveling accommodations.
There remains still one class of conduits to be considered

before passing to the system that has shown a solution of
our troubles, or as near it as we can reasonably hope to
come in the immediate future.

CLOSED CONDUITS

The idea of a closed conduit has had charms for many
inventors, and much midnight oil has been consumed over
this problem. The same difficulty is met with in all of

them, viz., the continuous grounding of the live wire.

Where magnets are used to switch in short sections of the
line, they have proved a constant source of trouble. Such
things often show up well in the office model, but railroads

do not run in offices. All of us who have had any experi-

ence with automatic electro-magnetic switching devices
know that the less number we have of them the better they
work, and that we avoid them wherever it is possible. In
the closed conduit, or surface contact systems, there is

necessarily a momentary grounding. On a dry day, with
one car, the loss might be hardly noticeable. But wet and
muddy days will come in spite of the prayers of the elec-

trician, and I always picture to myself Broadway on a
muddy winter's day, with a jam of cars reaching from the
Battery to the Postoffice. Perhaps, there might be 50 or

75 cars in the line, and any system grounded in 75 places

will certainly break down.
Among those who have worked most in this field may

be mentioned PoUak, Lineff, Gordon, Wheless, Schuck-
ert, Edison and Van Depoele. Their systems have all

very much in common, and the fundamental idea is the
same.

Chicago Edison Company.
The Chicago Edison company propcses to issue

$2,000,000 additional stock,which will make the total capital

of the company $5,000,000. The growing business of the

company and the extensive additions it is making to

its plant render this necessary. The board of

directors passed a resolution at a meeting on January

i6th as follows:

Resolved, That it is the judgment of the board of direct-

The Practicability of Electric Conduit
Railways.

By Albert Stetson.

Part III.

the BUDA-PESTH ROAD.

At Buda Pesth, in Hungary, is the only conduit read
employing a bare conductor that has ever achieved measur-
able commercial success. The best description I have
been able to obtain is found in the book of Mr. Hering:
"Recent Progress in Electric Railways," pages 175 ct seq.

"The conduct. (Fig. 4,) is placed under one rail. It
consists of castings having flanges of 18 centimeters

(7 inches) placed every 1.2 meters (about 4 feet), the
space between being a conduit of concrete. The oval
shaped conduit has a width, clear, of 28 centimeters (11
inches), and a height of 33 centimeters (13 inches).

"The slot consists of two beam rails having no inside
lower flange, and fastened to the conduit frames by
wrought-iron angle pieces. The width of the slot is 33
millimeters (i 5-16 inches); the total depth of the founda-
tion below the rail top is 70 centimeters (27^ inches).
The conductors, both positive and negative, are made of
angle irons, secured, as seen in the figure, by means of
insulators fastened to the castings. They are sufficiently

high above the floor of the conduit to be protected from
the water which may collect in the conduits. They are,
furthermore, under the top of the oval, so that they
cannot be touched from the outside. It should
be noticed that there is no earth return used
with this system, as both leads are insulated. The
water which runs into the conduits is qollected at the low-
est points, and pisses through settling brxes to the sew-

FIG. 5. the PRACTICABILIIY

powerful in Buda- Pesth than the "North American volts"
used in New York.
Crosby and Bell's book, quoted frequently before, says

(page 258): "As will be seen from the description just
given, the conduit itself possesses no very extraordinary
features; it is simply well made, substantial and carefully
drained. This latter fact is probably the mcst important
factor in the very good results obtained. The concrete
conduit is of itself a fair insulator, and serves as an ad-
ditional security against grounds."
The Buda-Pesth record is certainly remarkable, standing

alone as successful among all the failures that have at-

tended conduit experiments. It his not, however, been
all plain sailing, and they have had some interruptions in
their traffic. What success has attended the Bnda-Pesth
road has been due to several causes, first of all

coming the excellent workmanship that goes with

OF ELECTRIC CONDUIT RAILWAYS.

ors of this company that an addition of $2,000,000 should
be made to the capital stock of the company, making the
total capital stock $5,000,000; that $1,200,000 of said ad-
ditional stock should be offered to stockholders at par,

subscriptions to be payable in three installments, as fol-

lows: Fifty per cent, on April 1st, 25 per cent. June 1st,

and 25 percent. August ist, and that after the allotment
of such royalty as may be required for the Edison Electric
Light company the remainder of said addittional stock
should be held in the treasury of the company, to be dis-

posed of as the board of directors shall consider for the
best interests of the company.

A special meeting has been called for February 21st, at

which the increase will be formally voted upon. The
books of the company will be closed from February 15th

to February 23d.
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as a trolley wire.

W. A. KRKIDLKR Editor and Publisher.

,1. B. O'HARjV Mannging Editor.

•T-A^ jAniX,iNG::;::.;;v.-.;v:::;::::: f^^^°'=""^
^'""'-

W. FORMAN COLLINS Business Manager.

FRANK L. PERRY Assistant Business Manager.

Eastern Office: 534 Temple Court, New York.

W. F. OSBORNE, Manager.

In a recent sddress before the Socicte Internationale des

Electriciens at Paris, E, Hospitalier, in describing what he

had seen of the electrical development in the United

States, on the occasion of his recent visit, is reported to

have said that "two rival companies—the General and the

Thomson-Houston—effect distribution at 1,000 volts,"

etc. Were it not for a number of palpable misstatements in

Mr. Hospitaller's address we might be tempted to believe

that the Parisian electrician had advance information of

what many people believe to be an impending change of

great interest to the electrical fraternity. Bat it is al-

together probable that the statement did not express the

intent of the speaker. In view of current rumors, how-

ever, the coincidence is remarkable.

A PROMISING field for the introduction of electric loco-

motive headlights is in the South, where the cows have

rights on the tracks that the railroad companies are bound

to respect. In Alabama, for instance, the courts have held

that the trains must be run in such a manner at night that

cattle can be seen by the engineer in time to prevent

injury. This requirement makes it necessary to abandon

all pretense at speed in night trains or else to use such a

powerful headlight that the cattle can be seen far enough

ahead to enable the train to be stopped in time to prevent

the threatened collision even when running at a good rate

of speed. The latter alternative is, of course, the prefer-

able one; and, as the electric headlights are the only ones

furnishing light of sufficient intensity, it follows that there

exists a considerable demand for them among southern

railway managers. With judicious missionary effort, there

is little doubt that this trade could be largely increased.
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in sales of our alternating apparatus, including a plant for ~t=
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—

Extract from a letter ofF.

A, La Roche, p'esident of the La Roche Electric WorliSy

Philadelphia^ to W. f. Johnston, publisher of the Elec-

trical World.

Tv^fQ prominent members of the New York Legislature,

Assemblyman Wray and Senator Bradley, are endeavoring

to secure the passage of a bill in which street railway men

Amusing instances of British ignoranca of American

customs, laws and habits are continually cropping out in

the English press. But it is strange that a technical

journal, like the London Electrical Review, should fall

into an error so curious as the one contained in the

following paragraph:

Prendergast, who murdered Carter Harrison, mayor of

Chicago, on October 28th last, was, on December 29th,

sentenced to death for his crime at the Chicago Criminal

Court. The jury expressed an opinion, which they em-
bodied in a recommendation, in favor of Prendergast
being hanged instead of being executed by electricity.

Apparently our American friends are getting a little shy of

their new method of capital punishment by electrocution,

but we were not aware that this mode of execution was
common to the United States generally.

Inasmuch as the laws of the stale of Illinois do not

permit of the execution of condemned criminals by elec-

tricity, it would be interesting to know where our contem-

porary got its information. We believe that New York is

the only state in which the death penalty is carried out by

means of electricity.

A NEW feature is introduced in the incandescent lamp

litigation by the decision of Judge Ricks in the Buckeye

company's case, which is presented elsewhere in this issue.

The validity of the Edison patent was not questioned in

this case, but the point was raised that the patent had

already expired by reason of the voluntary limitation of

the patent by the Edison interests. The Buckeye people

had made a large investment of money—fully $125,000

—

in a plant for the manufacture of incandescent lamps, with

the intention of beginning operations November 10, 1893,

the date when the Edison patent would expire by limita-

tion. But in March, 1893, acting on a decision of the

Court of Appeals at New York, the Edison Electric com-

pany applied to the commissioner of patents to cancel the

limitation of the patent and allow it to run for the full

period of seventeen years. Judge Ricks held that the

opinion of the Court of Appeals did not prohibit the volun-

tary action of the Edison company in limiting the term of

its patent. Inasmuch, therefore, as the Buckeye company,

acting on the assumption that the limitation was in force,

had made preparations to avail itself of the privileges con-

ferred by expiration of the patent, it would be an injustice

to that company to permit the later action of the Edison

company to work an estoppel, and the injunction was dis-

solved. Just how far the decision will affect other

companies remains to be seen. The General Electric com-

pany announces that its policy in following up this litiga-

tion has in no way been modified, and that the case will bs

pushed to an early trial. At any rate, the lamp companies

are very much encouraged by the turn affairs have taken,

and they will not be slow to take advantage of this point.

The discussion of the proposed branch meetings of the

American Institute of Electrical Engineers is revived by a

communication from Townsend Wolcott, which is pre-

sented in another column. Mr. Wolcott evidently does

not realize that the plan of organization under which the

Institute is now conducted is entirely different from that

of the federal government. The latter is representative

in character; each department, whether it be legislative,

executive or judicial, has certain powers and duties

specifically conferred by the constitution. In the case of

the Institute there is no representative body governing the

organ'zation, but there is a small coterie of New York

members, probably 40 or 50 in all, who assume to make
rules at ''special meetings" for the 700 members who do
not attend these little gatherings. As a matter of fact,

, there is no authority for these proceedings, and if occasion

should arise they could undoubtedly be overturned. The
meeting at which the question of establishing "branches"

was considered was attended by less than 40 members.

And yet it was at that meeting that President Houston
announced with befitting solemnity

:

" We are the Institute."

As a matter of fact, all important matters should properly

be considered at the annual meetings. The New York

members have no more right to make rules for the organi-

zation at their special meetings than would' a handful of

members in any other part of the country. The fact that

the "headquarters" of the Institute are in New York
is cited by the New York members as important in

this connection, but a moment's thought will show the fallacy

of this argument. The headquarters of the Institute,—in

other words, the secretary's office—could be located in Chi

cago, St. Louis or Kansas City, and none of these cities

would claim the right to run the affairs of the entire organi-

zation. Prof. Houston regretted that the remarks of the

members were reported and printed, but many non-resident

members, we are sure, would protest against a discon-

tinuance of this arrangement, as the proceedings, as re-

ported, are interesting, and at times quite amusing. Then,

too, as long as the New York members continue to run the

Institute it is well that the rest of the members have an

opportunity to follow their movements and learn what these

distinguished gentlemen are doing for their less fortunate

associates.
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Incandescent Lamp Litigation.

As announced in the last issue of the Western Elec-

trician, Judge Ricks granted an order dissolving the

preliminary injunction cf the Edison Electric Light com-

pany and the Edison General Electric company against

the Buckeye Electric company. The arguments were

heard in the Un'ted States Circuit Court for the Northern

District of Ohio, and the decision was given at Cleveland

on Tuesday of last w(ek.. Judge Ritks' lecifal of ihe

facts in the case and his opinion are herewith presented;

STATEMENT OF THE CASE.

This case is now before the court upon a motion to dis-

solve the prtiiminary injunction allowed herein on the

28th day of July, 1893. Said injunclion enjoined the de-

fendant from using lamps infringing the second claim of

letters patent No. 223,898, for the alleged-infringement of

which the bill of complaint was brought. The motion re-

cites what the record discloses; that the letters patent

upon which the bill is filed bear date the 27 h day of Jan-

uary, 1880, and purport lo be for the full term of seven-

teen years from that date; that after said letters patent

were issued, and on or about the 15th day of November,

1883, Thomas A. Edison, to whom said Utters patent

were granted, filed wiih the commissioner of patents of

the United States a duly verified petition, wherein, among
other things, he alleged that while his said application for

letters patent was pending he applied for and obtained letters

patent for the same invention in several foreign countries, to-

wit: British patent, dated November 10, 1879. No. 4 576;

Canadian patent, dated November 17, 1879, No. 10 654;

Belgian patent, dated November 29, 1879, No. 49'8S4;

Italian patent, dated December 6, 1S79, ard

French patent, dated January 20. 1S80, No. 133 756;

and that no other patents were granted upon his invention

in foreign countries before fhe grant of said United States

patent No. 223,898; and at the time of filing said appli-

cation for said United States patent, and while the said

application was so pending, he was advised that the rules

and practice of the office, under the prevailing construc-

ion of section 4.887 of the Revised Statutes of the United

States, did not require an applicant to acknowledge during

the pendency of his application a foreign patent applied

for and granted subsequent to the filing of such applica-

tion, and that he therefore did not acknowledge the above

named foreign patents, and that the United States letters

patent were granted to him, unlimited, for the full term of

seventeen years. He further, in said petition, tendered

said letters patent No. 223,898 to the commissioner of

patents, and requested that they be corrected so that his

said patent should be limited to expire with the date of

said foreign patent, referred to in his petition, having the

shortest time to run. The said petition of Thomas A,

Edison for such correction of his said patent was duly

consented to and concurred in in writing by the Edison

Electric Light company, to which the said Edison had

assigned the said letters patent.

The motion further alleges that the United States com-

missioner of patents, upon the filing and due considera-

tion of said petition for the correction of said patent,

granted the said request of the said Thomas A. Edison

and the Edison Electric Light company, and accepted the

surrender of said patent for the purpose of such cor-

rection, and corrected said letters patent :n accordance

with the request made in said petition and endorsed

thereon such correction, wherein and whereby said letters

patent were, at the election and request of the said com-

plainants, limited so as to expire at the same time with the

fore'gn patent having the shortest time to run, naming

said patents as hereinbefore described, and certified that

the proper entries and corrections had been made in the

files and records, and that the said amendment was made
that the United States patent might conform to the pro-

visions of section 4887 of the Revised Statues.

Said motion further avers that said British patent No. 4 ,-

576,dated November 10. iS79,was for the same invention as

that for which the said United States letters patent afore-

said were granted, and as your petitioners are informed,

advised and believe, and therefore allege, was for the term

of fourteen years from the said November 10, 1S79, and

that said British patent No. 4,576 has now expired.

Said motion further avers that the defendant, the said

the Buckeye Electric company, was organized for the pur-

pose of manufacturing and selling incandescent lamps in

the month of February. 1890; that at the time of its organ-

izaMoD it had an authorized capital of $100,000, and
its investment at that time was about $25,000; that be-

fore said business enterprise was started and said capital

invested the parties interested in the enterprise made dili-

gent examination of the records of the patent office with

reference to patents pertaining to incandescent

electric lamps, and also informed the mselves as to the pre-

vailing understanding of the trade and persons engaged in

similar enterprises as to the rights of parties to manufac-

ture incandescent electric lamps, notwithstanding said let-

ters patent No. 223,898 and other patents professing to

cover the manufacture of incandescent electric lamps at

that time, and, among other things, ascertained that the

Circuit Court of the United States, in case heard by Mr,
Justice Bradley, had decided to be invalid a certain patent

upon incandescent lamps, known as the Sawyer-Man
patent, which was considered by the trade, and all parties

interested, as being in all respects as valid as the said let-

ters patent No. 223,898, which patent was commented
upon and referred to in said case, and that at the time of

said ruling, the electrical engineers and all parties inter-

ested throughout the country accepted that decision as

holding that the public generally were free to make, sell

and manufacture incandescent electric lamps in the form

now claimed, and subsequently decided to be an infringe-

ment of the letters patent in the bill of complaint described.

And prior to the time that said Buckeye Electric company
engaged In the business there were many other concerns

in the United States manufacturing incandescent lamps,

am'-ng the principal of whom were Sawyer-Man company
of New York city; Thomson- Houston company of Lynn,
Mass.; Bernstein company of Boston; Sunbeam Incandes-

cent Lamp company of Chicago; Ptrkins Incandescent

Lamp company of Manchester, Conn.; Brush- Swan com-
pany of Cleveland, Ohio, and others; that rone of these

companies had ever been sued by the owners of the Edison
patent, as called.

Said mo.ion further avers that the defendants and those

interested, also ascertained from such investigation that

the particular patent in suit in this case was then believed

to have expired by reason of the termination of the Cana-
dian patent covering the same invention, issued on Novenr.-

ber 17, 1879, it being, as was then understood by the pe-

tit'oiers, the prevailing opinion of the courts that the ter-

mination of the Canadian patent, by the decision of the

deputy commissioner of patents, terminated at the same
time as the Edison patent sued upon herein, which had
been issued in the United States subsequent to

the date of said Canadian patent, and it was the

distinct understanding cf the defendant at the time

said company began business that there was no
valid pa'ent outstanding which could in any way inter-

fere with their carrying on the proposed business of manu-
facturing snd selling incandescent electric lamps. And
the defendant, in common with other manufacturers

throughout the United States, continued business with its

said investment of about $25,000, until the summer of

1891, without molestation or threat of interference by any-

one claiming the patents were infringed by the defendant;

that in the summer of 1891 the defendant, the Buckeye
Electric company, having some months before that time

discovered and put into practical use a filament superior in

every respect to that which was then and is now used by
the complainants herein, had so far increased its busi-

ness that it became necessary to largely increase its in-

vestment. And thereupon further examination was made
by the parties interested in the said Buckeye Electric com-
pany's enterprise as to the patent of the said Thomas A.
Edison, and it appeared from the examination which was
then made, for the second time, that said letters patent

had been, upon the petition of Thomas A. Edison, as

hereinbefore described, corrected so that said patent was
limited to expire with the aforesaid patents issued by for-

eign countrii s having the shortest time to run, and that

said patent would expire on the tenth day of November,
1893; that consequently the United States letters patent

would expire at the same time. And thereupon, and be-

fore any ruling had been made by the Circuit Court of

of the United States sustaining the validity of the said

Edison patent, and in full reliance on said petition, and
with the concurrence and consent of complainants, as here-

inbefore set forth, and upon the certificate of the patent as

issued and corrected, limiting its term as aforesaid, the

said defendant, for the further purpose of introducing its

improved and superior filaments, further increased its in-

vestment in said electric light business, so that it now has,

and since said summer of iSgr has had, invested in said

business and in connection therewith, about the sum of

$125,000. The motion avers that said investment was
made in good faith, believing that in no event could the

United States letters patent of the said Thomas A. Edison
continue in force longer than November 10, 1893, which
said defendant was induced to believe by the action

of the said Edison and his associates as hereinbefore

recited.

The motion furtlier avers that after the decision of

Judge Wallace, hereinbefore referred to, an appeal was at

once taken by the parties to said suit, so that the defend-

ant and others in the same line of business continued to

manufacture lamps pending said appeal; that s'-ortly

thereafter negotiations were opened between the defend

ant and complainant with a view of completing some ar-

rangement by which a sale or consolidation of interests

could be effected; that these negotiations were carried on
constantly from about September, 1892, until February,

1893. during which the defendant operated its factory,

with the acquiescence and Eubstanlially at the request of

said General Electric company, and materially increased

its capacity at the suggestion and request of the said

General Electric company. These negotiations finally

failed, and immediately upon such failure the defendant

closed its factory by reason of the ruling of the Circuit

Court of Appeals for the Second Circuit, sustaining said

claim of the Edison patent, and said factory remained
closed until a subsequent decision of Judge Hallet, in the

Eastern District of Missouri, in a case in which the Goe-
bel defense to the validity of the Edison patent was pre-

sented and the complainants were refused an injunction.

Upon such ruling the defendant opened its factory, and
continued manufacturing until the decision of Judge
Seaman, of Milwaukee,when the defendant again closed its

factory, and said motion avers that said defendant has at

no time knowingly or wilfully infringed complainant's
rights.

By reason of the premises the defendant avers that

said United States letters patent No. 223 898, so far as

the rights of the defendant to now manufacture lamps is

concerned, is no longer in force, said invention having
been, by the voluntary act of the owners, as hereinbefore

described, dedicated and abandoned to the public; and
that by reason of said action the public generally, and
especially the defendant, has thus made large investments

upon the faith of the expiration of said patent at the date

to which its term was so expressly limited by request of

the owners thereof, and have now the right to manufac-
ture and use and sell the lamps covered by said patent,

and that the complainants, by reason of the acts aforesaid,

are estopped to claim any benefits under said patent as

against the defendant since November 10, 1893.

This motion is supported by affidavits of the officers o
the defendant and by most of its directors, each of whom
avers the truthfulness of the facts hereinbefore set forth.

The complainants in reply file affidavits in which they
admit the proceedings in the Patent Office, substantially

as set forth in the defendant's motion, but declare with
great particularity the circumstances under which said

proceedings were taken, alleging and claiming that the
same were taken under a mistake of law and under the
advice of eminent counsel. They further deny that the
defendant was misled by the negotiations set forth in

their motion, and that they in any way impaired their

legal rights to insist upon a continuation of the injunction
now in force. They further deny that the defendant was
mislead byreacon of complainants' conduct because of
the proceedings in the Patent Office, and deny that they
are estopped by virtue of those proceedings to insist that
their patent is in force (or the full term of seventeen years
from the date it was Issued.

OPINION OF THE COURT.

RiCKS,y, : It will be seen from the foregoing statement
of facts that the complainants do not deny the proceedings
instituted by them in November, 1883. in the Patent
Ofiice, substantially as set forih in the defendant's motion.
But ihey contend that they are rot bound by the action of
the Patent Office, taken Ufoa their petition for several

rea'ons; among these, and chiefly:

i^-Vj/—Because the petition for a limitation upon the
duration of their patent, filed by the complainants, and
the proceedings in supfO't thereof on their part, were
taken under a mistake as to the law, and as to their rights

under the patent, and that this error was corrected as soon
as possible after discovery.

Second—Because the action and orders of the Patent
Office were without authority of law, of no force and
validity, and therefore did not in any way effect the patent.

The complainants' statement of the facts under which
this action of the Patent Office was !nvok£^^ admits that

they were advised and btPeved at the time that such
act'on was necessary in order to remove doubts as to the

validity of the patent as originally issued. These doubts

arose because of a decision of one or more of the federal

courts that it was essential to the validity of a patent,

where foreign patents for the same invention had been
applied for, that the date of such foreign patents and
their limitation should be cited in the application, so that

the limitation of the American patent would appear on
its face. In view of the uncertainties thus existing as to

the validity of the Edison patent because of these omissions

in the appl'cation for the patent, and to remove all doubts,

the patentee and the assignee, both joined in a petition to

the commissioner of patents in which they stated that while

the application for letters patent No. 223,898 was pending

said patentee applied for and obtained letters patent for

the same invention in several foreign countries as herein-

before fully set forth in the statement of the case. The
petitioners further represented that because of the omis-

sions of such recitals in the application the United Slates

letters patent were granted lo the patentee, un-

limited, for the full term of seventeen years.

The petitioners further say that they were ad-

vised that said letters patent, when issued," should

have been limited upon their face to the term of the for-

eign patent having the shortest term prior to the date of

the United States patent. Thereupon the petitioners

tendered the said United States letters patent to the com-
missioner of patents, and requested that thev be corrected

according lo the provisions of the first clause of rule 164.

Upon this petition, the commissioner issued the following

certificate:

Department of the Interior, \
United States Patent Office. \

Washington, D. C, Dec. 18, 1883.

In compliance with the request of the party in interest,

letters patent No. 223,898, granted January 27, i88o, to

Thomas A. Edison, of Menlo Park, N. J., for an improve-

ment in electric lamps, is hereby limited so as to expire at

the same time with the patent of the following named
having the shortest time to run, viz:

British patent, dated November 10, 1879, No. 4,576;

Canadian patent, dated November 17, 1879, No. 10,654;

Belgian patent, dated November 29, 1879, No. 49.884;

Italian patent, dated December 6, 1879, and French

patent, dated January 20, 18S0, No. 133 756.

It is hereby certified that the proper entries and cor-

rections have been made in the files and records of the

Patent Office.

This amendment is made, that the United States

patent may conform to the provisions of section 4,887 of

the Revised Statutes.

Benjamin Butterworth,
Commissioner of Patents.

(seal.)

Approved

:

M. L. Joslyn,
Acting Secretary of the Interior.

On the sixth day of March, 1893, the complainants, as

petitioners, forwarded another application to the commis-

sioner of patents, in which they cited their former petition;

the action taken thereon; that subsequent thereto, by de-

cision of the Circuit Court of Appeals of the second cir-

cuit, said former action of the commissioner was declared

to have been taken without authority of law, and there-

fore void, and asking that the former correction of the

records by the commissioner of patents be cancelled.

Thereupon the following action was taken by the com-
missioner of patents.

"Now, in compliance with the request of the parties in

interest, said certificate is hereby cancelled, and the

proper entries and corrections have been made in the files

and records of the Patent Office.

*'In testimony whereof, I have hereunto set my hand,
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aod caused the seal of the I'atcnt Office to be affixed.

this 15th day of March. 1893.

"W. K. SlMONDS,

"Commissioner of Pa'cnts.

"(seal.)
"Approved:

"CVKUS BUSSF.V,

"Asst. Secretary of the Interior."

What is the legal effect of these applications of the

petitioner, and the action of the commissioner of patents

thereon? It is urged on behalf of the defendant that these

proceedings, dehberateiy taken by the complainants,

amounted to a voluntary dedication l3y them to the public

of the patent, from and after November 10, 1893. at which

time the British patent expired by limitation. It is con-

tended in reply, that, even though such action was a dedi-

cation by the complainants as claimed, it was a dedication

of something which was to be given to the public some
time in the luture, aud long before the dedication was to

take effect it was revoked and annulled, and no rights

thereby passed, either to the defendant or to the public.

Was this conduct and action of the complainants an

abandonment of some right, or a dedication to the pub-

lic of a privilege or right conferred? The arguments on

this point have taken a wide range in the briefs of counsel.

The action of the complainants in Ihis case, while

in the nature of a dedication to the public of a part of the

time for which the sole enjoyment of the privileges of the

patent wtre conferred, is not in all respects like the

abandonment of a part of an invention by a failure to claim

all of it", or by a disclaimer in express words of a part of it.

In the latter case, the right of the public to at once

appropriate the abandoned or disclaimed part of the in-

vention attaches, and the patentee is powerless to prevent

such appropriation. In this case, the complainants did

not abandon or d'sclaim anything that could be im-

mediately appropriated. It was a voluntary act by which

they declared a limitation upon the duration of their

patent, which shortened its term. It was not, however,

as complainants contend, a simple declaration that at

the expiration of the shortest foreign patent recited in their

petition for correction, they would then dedicate to the

public the remaioder of its full term of seventeen years,

conferred by the United Slates patent. If its legal effect

was such a dedication to take effect ten years in the

future, it would have been a gift or grant which might have

been subject to revocation. But the time for which the

patentee is granted the sole enjoyment of the monopoly
conferred is jast as much the subject of a dedication and
grant to the public as a part of the invention or process.

The law on this subject is well "stated in Robinson on
Patents," section 345, to be as follows:

"The patent privilege is not a mere reward bestowed

upon the inventor for past services, the payment of a debt

of gratitude toward one who has already conferred a bene-

fit upon the state; it is also a purchase by the govern-

ment, acting on behalf of the whole people, of some new
art or instrument, capable of beneficial use, for which it

recompenses the inventor by securing to him for a time its
,

sole enjoyment; and when, without this recompense, it has

obtained the invention through his voluntary act, so far

from recognizing him as entitled to remuneration, it un-

hesitatingly appropriates his invention to itself, whatever

loss and difficultv may result to him.'*

What, then, did the complainants intend to do, and

what did they think they had the legal right to do with

reference to the legal difficuliies which they believed then

surrounded them? There can be no doubt as to what
their intentions and purposes then were. They asked for

the right to limit their United States patent so that it

might expire at the same time with the patent named
having the shortest time to run. They named in their

petition the British patent, No. 4,576, and therein stated

that the said patent was dated as of November 10, 1879.

They then believed that said patent would expire No-
vember 10, 1893, for, if they correctly stated its date, it

would by law then expire. The limitation thus deliberately

put upon the duration of their own patent was then be-

lieved to be ne:essary to its validity. Acting under such a

belief of their legal relations to the public, they then fixed

the limit for their patent for what seemed to them a

pressing necessity and a sufficient consideration. Whether
the patent office was authorized by. law or not to make
such official correction, the petitioners unquestionably had
the legal power to voluntarily fix a limit upon the du-

ration of their own patent.

Did that power depend upon future revelations as to

the correctness of the legal advice under which they acted?

That their proceedings were taken under a mistake of law

might give them the right to correct their error by proper

application, made within proper time; but such misap-

prehension could not affect their power or authority to

make such limitation of the grant conferred upon them.

But it is contended that their petition for correction was
of such an indefinite character that it put the public and
all parties interested upon their inquiry as to its legal

effect. It is said that the duration of the patents set forth

in the petition were not stated ; and to ascertain such a

limitation involved investigation as to the laws of the

respective countries, and that if such investigation had
taken place the defendant would have ascertained that the

term of the British patent did not begin until it was sealed

and granted.

But the public, and those interested in the duration of

the patent had the right to accept complainants' state-

ments as to the date of those foreign patents, and to act

accordingly- In their petition for correction they aver

that thev were not advised that the practice of the Patent

Office required an applicant to acknowledge during the

pendency of his application a foreign patent applied for

and granted subsequent to the filing of such application.

The application for the Edison patent was filed November
4, 1879, and the patent was granted January 27, 1880,

so that by the admissions of their petition' the British

patent was both applied for and granted between those

dates, and expired between November 10, 1893, and Jan-
uary 27, 1894. The complainants cannot object because

the defendant acted upon those representations. If com-
plainants had taken no action whatever, but had relied

upon their legal rights as they might be subsequently de-

fined, the public wuuld have acquired no advantages by the

proceedings now under consideration. The defendant
would have acted at its own peril and have had no
claim such as it now asserts. The complainants' con-
duct and public declaration of the facts concerning their

patent are binding upon them, and they cannot now be
heard to say that they were made in doubt as to their

legal rights, and made in such uncertain terms as to put

the defendant upon examination as to the facts and the

law, and to be bound by its proper interpretation of them.

Even conceding that said petition was filed under mis-

taken advice as to the law, and that it asked only for such

action as the Patent Office might lawfully take, and that

the terms in which said action was invoked were such as

to put the defendant upon its inquiry as to the law,

it was nevertheless a, solemn and .public act, by which
it limited the dur^ition of its own patent to a term

shorter than that granted in the original patent. The
petition and piayer was for such a limitation, and
the complainants are bound by such declaration and
conduct. Can there be any doubt as to their right

and power to have such a declaration and abandon-
ment of an existing right? Such power is c'early

recognized in Insurance Company vs. Mowiy, 96 U.
s, 547.

But it is said this dedicat'on was revoked. On the

sixth of March, r893. the complainants filed their petition

in the Patent Office as hereinbefore sta'ed, and recited

fuither that, by the decision of the Circuit Court of

Appeals for the Second circuit, said action of thePatent

Office was declared to be "without jurisdiction and wholly

void," and for thes2 reasons asking that the records of the

Patent Office "be amended so as to cancel the said state-

ments and limitations, and so as to restore them to the

same condition in which they were at the time of the

original grant of said patent;" and further, "that the

said certificate of correction attached to the said letters

patent be cancel'ed so that the patent will be in the same
condition in which it was originally granted." Upon this

petition, the commissioner of patents, on March 15, 1893,

ordered "that said certificate is hereby cancelled and

the proper entries and corrections have been made in the

files and records of the Patent Office."

By these proceedings it is claimed that if the petition for

correction and the proceedings thereunder of November,
18S3, amounted to a dedication, such dedication was then

revoked, and that the patent stands as though no correc-

tion had ever been taken or made.

It is further contended that the holding by the Circuit

Court of Appeals for the Second Circuit, that the action

of the commissioner on the fiist petition for correction

was wholly void, and that the surrender of the letters

patent for correction was without legal authority and of

no effect, should be conclusive of this controversy. But

this is not a controversy in which the authority of the

complainants to surrender their letters patent to the com-
missioner of patents for correction, or his power to make
such correction and amend the records of his office, are

involved. The defendant is not here asserting any such

power, or claiming any such result as legal or valid.

It is here, however, contending tiiat whether the commis-

sioner of patents had legal authority for his action or not

the complainants certainly had the right and power to

publicly and solemnly limit the duration of their own patent

and make record of their intention to abandon it to the

public from and after November 10, 1893, the expiration

of their British patent. Having done so, and the defend-

ant having in good faith acted on said public declaration,

it now contends that the comp'ainants are estopped from

coming into court and asserting that such conduct was_a

mistake as to the law, and therefore not binding upon
them. This involves the consideration of the question as

to whether the complainants' conduct was a representation

as to something it proposed to do in the future, and there-

fore subject to revocation, or whether it was an abandon-

ment of an existing right. I find the exact question, as it

seems to me, fairly settled by the Supreme Court in the

case of Insurance Company vs. Mowry, 96 U. S
, 547. In

that case the court said:

"The only case in which a representation as to the

future can be held to be an estoppel is where it relates to

an intended abandonment of an existing right, and is made
to inflnence others, and by which they have been induced

to act. An estoppel cannot arise from a promise as to

future action with respect to a right to be acquired upon an

agreement not yet made. The doctrine of estoppel is

applied with respect to representations of a party, to pre-

vent their operating as a fraud upon one who has been led

to rely upon them. They would have that effect, if a party

who, by his statements as to matters of fact, or as to his

intended abandonment of existing rights, had designedly

induced another to change his conduct or alter his eondi-

ditions in reliance upon them, could be permitted to deny

the truth of his statements, or enforce his rights against

his declared intention of abandonment."

Bat in a later decision the same court said it is not

necessary that there should be a design or a purpose to

mislead the opposite party on the part of the person to be

estopped. In the case of the Leather Manufacturers' Bank
vs. Morgan, 117 U. S., loS, the Supreme Court approv-

ingly said:

"In Continental Bank vs. Bank of the Commonwealth,
50 N. Y., 575, it was held not to be always necessary to

such an estoppel that there should be an intention upon
the part of a person making a declaration, or doing an act

to mislead the one who is induced to rely upon it. 'In-

deed,' said Folger, /., 'it would limit the rule much within

the reason of it if it were restricted to cases where there

was an element of fraudulent purpose. '

"

Many other cases arc cited by counsel, pro and con,

which it is not necessary to consider and review. The exact

question we have under consideration seems to be met by
the foregoing decisions, and are conclusive.

While it is true that the complainants' proceedings in the
Patent Office were not had with any reference to the

defendant, but had reference solely to their relations tothe
public, the defendants had, as one of the public, the same
right to be influenced and governed by the complainants'
conduct as though it had been the result of their representa-

tions to each other as individuals or corporations. The
complainants, proceedings were a matter of public record.
Their acts and conduct were of such notoriety that the
defendant, by law, was bound to take notice of them so far

as they affected its legal rights under the complainants'
patent.

But conceding that there is doubt as to whether the
above decisions are conclusive of the controversy, the
revocation, which the complainants claim to have made of

their dedication to the public was not made until March,
1893. nearly ten years after their voluntary limitation of
the term of their patent, as hereinbefore stated. If they
were in doubt as to the legality of their conduct in the pro-
ceedings in the Patent Office, they should have acted so
soon as such mistake was suggested. They could
not wait until the public had acted on their dedi-
cation, had acquired rights and equities, and then, after

the courts had declared their action unauthorized, pro-

ceed to revoke their grant.

Did the defendant, in good faith, act upon the com-
plainants' limitation of the life of their patent, and was
it induced so to act by the conduct of the complainants,
and is it now in such relation to the complainants as estops
them from denying that their conduct induced the de-
fendant to make its investments and act as it has set forth
in its motion now under consideration?

The circumstances under which the defendant began its

enterprise of manufacturing electric incandescent Tamps;
the different stages in the progress of its development;
and the reasons inducing it to increase its capital are fully

set forth in its motion, and as hereinbefore recited. What-
ever may be the complainants' claim with reference to the
defendant's statement of the circumstances under which
it originally entered into this enterprise, it seems well

established by the aflSdavits of the defendant's directors

that its capital stock was increased and its capacity for
manufacturing incandescent lamps greatly enlarged by
reason of its belief that the complainants' patent, by their

own conduct, was limited so as to expire on the tenth of

November, 1893.
This was a very important fact, and the claim that it

largely inflaenced the defendant in its conduct is both
reasonable and natural. For the reasons hereinbefore
fully considered, it seems tome plain that the complainant
is estopped from now claiming that its conduct did not
induce such well-defined belief as to the limitation of its

patent on the defendant's part. Without deciding how far

others, not similarly situated, had the right to rely upon
such conduct on the part of the complainants, or without
passing upon the question of how far the public generally
acquired rights under the complainants' proceedings in the
Patent Office, by which they limited the life of their

patent, it is sufficient to find, under this motion, that the
defendant, by reason of the circumstances particularly set

forth in its motion, did rely in good faith upon the com-
plainants' conduct, and had a right to be, and was in fact,

influenced thereby.

The application for a dissolution of the injunction is

based upon evidence as to a fact which did not exist at the
time the temporary injnnction was allowed. At the time
such application was made, the complainants' patent had
not then expired according to the limitation put upon it by
its proceedings in the Patent Office. The rule is well

settled that on such an application the complainants' rights

to an injunction must be clearly established. While it

is true that on a motion to dissolve, the burden of proof
is on the defendant, yet the rule is equally well settled

that evidence which would prevent the allowance of an
injunction would be sufficient to dissolve it, and that an
injunction will be dissolved on new evidence raising

grave doubts as to the complainants' right to the tempo-
rary infuQction in force. The rule is well expressed by
Judge Nixon, in the case of Carey et al. vs. Domestic
Spring Bed company et al., 26 Fed. Rep., 138. In that

case, the complainants' patent, for the protection of which
a temporary injunction was asked, had been sustained by
three different circuit courts prior to the filing of the
bill in Judge Nixon's district. Upon the strength of these
prior adjudications, Judge Nixon ordered the injunction,

''without an examination of the merits, or expressing any-
thing upon the validity of the patent." But upon motion to

dissolve, new affidavits were offered to showprior use.

After an examination of these affidavits. Judge Nixon says:

"It does not appear ttiat such testimony of prior dis-

covery, knowledge and use of the invention was brought
to the notice of either of the learned judges who granted
the injunction in the other cases. I do not think that I

should have seen my way clear to allow the preliminary
injunction in the present case if it had been presented on
the original motion; and the rule is a good one that the
evidence which would prevent the issuing of an injunction

ought to be regarded as sufficient to dissolve one already
granted."

For the reasons hereinbefore stated, if on the applica-

tion for the injunction now in force, the fads now relied

upon in support of the motion to dissolve had been avail-

able as a defense, I would not have allowed a temporary
injunction. The complainants' right to such an injunc-
tion under such a. defense would have been so doubtful
that it would not have been entitled to an injunction under
the rules cited.

To continue the injunction now, in view of these doubts
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would certainly be a great hardship upon the defendant.

According to the affidavits now before the court, the de-

fendant is a solvent corporation. Under the Ohio law,

the persoaal liability of the stockholders is an additional

indemnity to which the complainants may look in case,

upon a final hearing, its right to a perjnanent injunction

should be established.

As the case is now presented on the motion to dissolve,

one of the two parties must suffer loss. If the injunction

is continued, the defendant is wholly without remedy. It

has shown that it was honestly misled by complainants'

conduct, and in good faith made additional investments

upon the belief so formed. The complainants cannot
complain if, for this reason, the benefit of the doubts ex-

pressed are given to the defendant and the injunction is

dissolved If I am in error as to this conclusion, no great

harm can result to the complainants, for if such error is

established they can recover for the damages caused there-

by, and their right to contest as to other infringers not able

to show such meritorious claims to estoppel as defendant

has established can be asserted without prejudice from
this decision.

The following statement has been issued by the General

Electric company. At the time this statement was pre-

pared Judge Rick's opinion had not been received in New
York.

The British Edison patent does not in any way limit the

term of the American patent. Judge Shipman so decided

two weeks ago in the Novak case. The decision of Judge
Ricks has not yet been received in the East, but the ques-

tion before him was this:

In 18S3 the Edison company, acting under a mistake

and believing that their patent might possibly be invalid

unless there was some reference to foreign patents on it,

secured from the commissioner of patents a certificate of

correction, which was appended to the patent, in which
they referred to the foreign patents for the same invention,

and stated in substance that the American patent was
limited bv those foreign patents in accordance with section

4,887 of the Revised Statutes of the United States. By
mistake the English patent was named with the other

patents. The argument of the Buckeye company, which
probably has been accepted by Judge Ricks, was that

although the English patent did not in fact limit the term

of the American patent, yet the Edison company was not

allowed to say at the present time, in the case of the

Buckeye company, and under the special circumstances of

that case, that its patent did not expire with the English

patent, because of the fact that in 1883 this certificate of

correction was put upon the patent. The certificate of

correction was removed in the Spring of 1893.

The Edison company does not feel that the decision of

Judge Ricks will be approved by the courts generally, and

proposes to secure a consideratioii of the point involved

by appellate courts at the earliest possible moment.

Electric Headlights in the South.

It is likely that electric headlights will soon come into

more extended use on the locomotives of the steam rail-

roads of the country, particularly in the South. It is, of

course, conceded that the arc lamps are far more efficient

than the old oil lamps, the only question being the

economy of installing and operating the electrical appa-

ratus. Writing on this subject in the Manufachn-ers Rec-

ord of Baltimore, Receiver W. B. Sparks of the Georgia

Southern and Florida road says:

We have eight electric headlights. They cost about

$375 each in place on the locomotive. The cost of main-
tenance is not greater than the oil light. An old headlight

will not throw its light on a very dark night more than 150

feet, and it is impossible for an engineer to slow up his

train in that distance, even with an emergency brake. The
electric light throws its light from a half to three-quarters

of a mile. Obstructions can be easily seen at that dis-

tance, and some of our engineers claim that a switch disk

can be more easily detected by it at night than in the day-

time. These lights do away with switch lights, which is

quite a saving to roads that use them to any great ex-

tent.

Railroads such as ours, running through the pine lands

of the South, kill a great many cows. During the rainy

season the lands along the line of road become very wet;

in places they are entirely covered with water, and the

cattle come upon the track seeking some dry spot on
which to sleep. We have killed, when we used the old

headlight, as many as thirteen at one time, and our claims

for stock killed per month have sometimes amounted to

over $1,000. The engines using the electric headlight

have never killtd a cow, and I am confident that the sav-

ing in stock claims alone will more than pay for the lights

within the next two years.

To ihis the J?ai/}'oad Age adds the following comment:

As a further illustration of some of the difficulties met
by our southern friends it may be stated that in a recent

case in Alabama (12 Southern Reporter, 801) the judge
decided that trains must be run at night at such a speed
that cattle can be seen soon enough to prevent running
over them, which would seem to make it compulsory in

Alabama that some light must be provided which will ren-

der dark objects visible at a greater distance than 150 or

300 feet, or fast trains must be taken off.

A special joint committee of five aldermen and three

councilmen has been appointed by the presidents of both
bodies at Buffalo, N. Y., to thoroughly investigate the

question of municipal lighting, with special reference to

city ownership of lighting plants and the advantages that

might accrue to Buffalo therefroru.

Corliss Compound Engines for Electric

Light Worlc.'

By E. L. Debell.

The question of the utility of slow-speed Corliss engines

for electric light work has been discussed at length among
those interested In the subject, and a unanimous verdict

has apparently not yet been arrived at. It is claimed by
some that their motion is not steady enough for the work,

while others believe they are suited for arc lighting, but not

for the more sensitive incandescent lamp. Without at-

tempting comparisons with other types, the writer will

endeavor to give the conclusions arrived at from their use

in the plant at Sheboygan, leaving such of you as are in-

terested to compare them with results or knowledge obtained
of the other types.

In our plant we have been running steadily for the past

fifteen months a Corliss cross, compound 24 by 48 high

pressure cylinder ; two 46 inches diameter low pressure ; speed

74 revolutions per minute; rated capacity about 650 horse

power. We use a syphon condenser, supplied by a duplex
pump with two 18 inch steam and two 12 inch water

cylinders, 12 inch stroke. We carry constantly 25 inches

of vacuum, which, however, can be readily increased to
'28 inches should the load be very heavy. When the load is

light we consider it the best practice to keep it at 25 inches

and reduce the steam pressure.

A good Corliss engine of this size and type should handle

its rated economical load on 18 pounds of water evaporated

per horse power hour, and within a range of 20 per cent,

above or below that point, or not over >2 pound additional.

With good boilers properly fired and allowing 7^ pounds
of water evaporated per pound of coal, this would equal

2 4-10 pounds of coal per horse power hour.

It should be borne in mind at this point that, while the

first cost is higher for an engine capable of running on the

least coal, it is really cheaper in the end, as less invest-

ment is required for boilers, and the saving in coal contin-

ues for all lime.

The first cost of the Corliss engine may be placed at one-

third more than an equally well-made one of the high speed

type, and it takes up about one-third more room. Its life,

however, is generally conceded to be 50 per cent, longer,

on account of larger wearing surface and slow speed. The
greater bulk is usually of no serious moment, except

where space is restricted or valuable.

The cost of attendance and oil and waste is practically

the same as on any other good engine, while the cost of

and the facility of making repairs seems to be in their

favor. The latter feature is particularly true of the cross-

compound, as the valves and valve gears can be readily

overhauled in either cylinder without disturbing the

other. As the proper care and adjustment of these parts

is of great importance in the economical working of the

engine, it is quite an advantage to be able to complete or-

dinary examinations and repairs in a few hours' time.

In the tandem compound, one cylinder being directly

back of the other, the pistons and heads have to be re-

moved from both to get at the cylinder next the engine

frame. In an engine the size of ours it would be practi-

cally impossible to do this and make repa'rs between shut-

ting down and starting time, which is a serious matter in

plants depending upon one engine.

The cross-compound being connected to both ends of the

shaft divides the wear between two sets of cranks, cross-

heads and bearings, while the tandem being connected to

one end only the wear falls all on one set.

The two cylinders of the cross-compound are con-

nected to the shaft one-quarter turn apart, or in other words,

one is exerting full force when the other is on the center, thus

helping to keep the motion regular and steady.

Another feature of the Corliss engine is that trouble

usually develops slowly, in most cases giving warning of

its existence in time to permit of the proper remedy before

it becomes serious, sometimes saving a shut down of more
or less duration.

The selection of proper sizes is a very important con-

sidgration, as the addition of an extra cylinder reduces the

range of economy.

The load in nearly every electric light plant is so vari-

able that one engine cannot do the work profitably, and it

is probable that in most cases three engines of one size will

give the best results. They should be large enough so

that one will handle the light load, two of them the heavy
load leaving one always in reserve. This gives an econ-
omical size for all the varying loads, and practically dupli-

cates the plant with a minimum expenditure in idle

machinery,

The cost of three engines will not be very much greater

than the same capacity in one or two engines, and some
less boiler capacity will be required. As to close regulation

and steady motion, no trouble should be had on this score,

if the power machinery is properly installed and managed,
and the engines worked within their economical range.

We are able to furnish a good light with our Corliss

engine, and it is so regarded by our customers. At any
time it is found otherwise the trouble is soon traced to some
fault in operation and readily subdued. The conclusion

we have arrived at, is that these engines are well adapted
for our work, economical in the use of fuel, durable and
easy of repair. The proper appliances should be used both

in the engine and boiler rooms, to ascertain if the benefits

paid for are being secured, and if not where the leak is.

If more fuel is being consumed than seems necessary,

examine the engines and if they are working properly as-

certain how much coal the boilers are consuming per pound
of water evaporated. The trouble will most likely be found

in one of these quarters, and when remedied good results

will surely follow.

I. Read before the Northwestern Electrical association, Milwau-
kee, January 18, i(J54.

An Interesting Fire Alarm Installation.

Ex-vice-president Morton has just closed a contract

through his architect with an electric heat alarm company
for providing an automatic fire alarm system for his barn
at Rbinecliff-on-the-Hudson. It is the purpose of Mr
Morton that should the barn catch on fire the cattle can
be released by electricity, and the barn doors thrown open
by the same means. The system of wiring will be du-

plicated so that should one set of the negative and positive

wires be cut there would still be an alarm in case of fire.

On the front of the barn will be a ten-inch vibrating bell

and at the office, 150 feet from the barn, there will be a

seven-inch bell to ring continuously in case of fire. On
the outside of the office will be an annunciator announcing

the location of the fire in either basement north, base-

ment south, first floor and loft north, first floor and loft

south and L. In the office will be placed the testing and
recording apparatus, by which, with the a turn of the

hand, all the wires will be tested and a record made of the

day of the week. Thus it can be seen at a glance any
time during the year whether this test has been made or

not. The barn will also be fitted with four station

watchmen's clocks. The clock in the office and stations in

the barn, also the wires for the above apparatus, will be

placed underground from the office to the barn. The
system used will be that of the Electric Heat Alarm com-
pany. South Boston.

Electricity in Insurance Matters,

The second report of the committee on fires of the

Underwriters' International Electric association has been

issued by William H. Merrill, Jr., of the Chicago Fire

Underwriters' association. It shows that since the last re-

port, issued November 20, 1893, 77 fires have been caused

by electricity, of which a record had been made—a slight

decrease. Actions are reported as follows; By the Phila-

delphia Fire Underwriters association, a demand for guard

wires and hand switches along the routes of trolley roids;

by the New Hampshire Board of Fire Underwriters, the

adoption of provisional rules to govern cooking and heat-

ing circuits and apparatus, awaiting the action of the

Underwriters International Electric association; by the

city electrical inspection department of Chicago, tbe

adoption of the rules and regulations for electric light and

power wiring recommended by the Underwriters' Interna-

tional Electric association.

COMMUNICATION.

Institute Branch Meetings.

To the Editor of the Western Electrician:

In your issue of January 13th, I observe an editorial on
the question of "branch meetings" of the American Insti

tute of Electrical Engineers, the purport of which I do
not understand. No one in his senses would question the
right of Chicago or any other place to have one or any
desired number of independent electrical societies, and yet
this question seems to be implied in your editorial. So
far as I have been able to acquaint myself with the facts

of the case it is precicely because the Chicago electricians

were not satisfied with local societies that they asked for

local meetings of the Insthute.

The American Institute of Electrical Engineers origin-

ated in New York, and has ever since had its headquarters
in New York, and there the headquarters should remain
until it can be shown that the best interests of the profes-

sion can be promoted by moving them elsewhere. I do
not think that there is any complaint from the citizens of
the Pacific Coast states that their federal legislation is

made for them at Washington, D. C, on the Atlantic sea-

board.

It is true that years ago some enthusiasts wanted the
national capital moved to the geographical center of the
national territory, but the reasons for so doing have never
impressed the mass of the people as cogent.

As the electrical professor needs a truly national society,

and as the American Institute of Electrical Engineers has
filled the bill pretty well so far, and as no other society has
made even an attempt to do the same it behooves those

who are interested in the welfare of the profession to assist

the Institute to be useful—to be national. It is absolutely

necessary that there should be. a council or similar body at

the headquarters, just as we have an executive depart-
ment at Washington, D. C, and if they do network the
popular will our remedy is at the annual election. Out of

a membership of about seven hundred and fifty there are
less than two hundred in New York city. On the other

hand there is no other city which has anything like one
hundred members; in fact no other city has even fifty mem-
bers unless it be very lately, and there area great many
members in the immediate vicinity of New York. It was
a Chicago member who told me last summer that he did not
expect to get as large a membership in Chicago in propor-
tion to the population as in New York, for the simple
reason that the electrictians are not so plentiful in Chicago.
This opinion certainly could not have been biased by sec-

tional feeling. It was remarked at the last meeting that

the Institute was not responsible for the geographical distri-

bution of the cities of the Union, but on the other band the
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Institute should use its best endeavors to extend its privi-

leges to the most distant member so far as practicable under

existing conditions.

As citizens of the Uaited States the members of the In-

stitute have a right to peaceably assemble when and where

they choose, and among other things to discuss the In-

stitute papers. This right cannot be disputed. But

further than this, the members who propose to meet at

other points than the headquarters of the Institute want
some official recognition by the Institute of such meetings

and corporation iu carrying out the necessary managements
therefor.

It is entirely unreasonable to expect that the Institute can

officially recognize any papers except those which have been

regularly accepted, as the standing of the Institute depends

upon the character of its papers and the value of the Insti-

tute to the individual members depends upon its standing

before the world. Tnere need ba no fear that any worthy
paper will be excluded if presented in the regular way.

There has never been such a case yet, and what fault there

has been is of the opposite kind; that is some papers have

crept in which ought to have been kept out. I think that

the Institute is agreed that we ought to do what we can for

the distant members, and whatever difference of opinion

there may be is on the question of what we can do and how
we ought to do it.

This, however, may prove to be an important difference

of opinion, but it is to be hoped that the subject will be

treated in a national and not a local spirit by all concerned.

Hoping for the co-operation of the Western Electrician
ID the good work, I remain, yours respectfully,

TOWNSEND WOLCOTT.
New York, January 22, 18Q4.

New Alternating Dynamo.
In the accompanying illustration is shown the new Bain

alternating dynamo. The general lines of alternating dy-

namos have been followed in the construction of this ma-

chine, special attention having been paid to important de-

tails which make the apparatus highly efficient. The cen-

ter of gravity is particularly low, which prevents vibration

and insures steadiness of running. The regulation is so

adjusted that it can be over-compounded to any degree in

a few moments, even while the machine is at full speed.

This is accomplished by an ingenious arrangement where-

by the strength of the field is automatically adjusted

though the exciter. This gives close regulation, and one

that can be relied upon to adapt itself to ordinary condi-

tions of practice. The arniature coils are wound of cop-

per ribbon, so arranged that they can be easily replaced.

This dynamo is placed upon the market by the Great

Western Manufacturing company, Chicago.

CORRESPONDENCE.

Prof. Thomson's Plans.

A number of newspapers have given publicity to a

report, sent out from Boston, that Prof. Elihu Thomson,

dissatisfied with the management of the General Electric

Test of the Hydraulic Tunnel at Niag-
ara Falls.

The first practical test of the hydraulic tunnel at Ni-

agara Falls was made January 25th in the presence of the

officials of the Niagara Falls Paper Mill company and of

the Philadelphia company which built and placed the ma-

chinery in position and Prof. Geyelieu, the designer of

the turbines used. The water drove one of the three tur-

bines from ri A. M until I o'clock, then the second was

put in operation, and the third at 2 p. m. The test was

considered successful bv those present and now there re-

mains only the formal opening of the power house and the

NEW ALTERNATING DYNAMO.

company, was about to retire from it and, with others,

organize a rival company. The rumor was to the effect

that Prof. Thomson had, in fact, declared war upon the

General Electric company and proposed to be one of a

number of the original Thomson-Houston people to form

a new corporation to manufacture under his patents, his

aim being also to regain possession of the big West Lynn
plant for a workshop. Eighteen months ago nearly 4,000

men were employed in this plant; the working force at

presentis about 500. Prof. Thomson was said to have

asserted that he never sold his arc lamp to the General

Electric company and that he had a new incandescent lamp.

It was admitted that he was under contract by the terms of

the consolidation to offer his patents first to the General

Electric company, but Prof. Thomson was reported to have

alleged that he was freed from this obligation by repeated

breaches of contract on the part of the company.

The Western Electrician is enabled to slate, how-

ever, on the best authority, that the rumor is groundless,

Prof. Thomson totally repudiating the plans attributed to

him.

starting of the elec.rical machinery. This opening, it is

intended, shall take place on June ist.

Provincial New York.
From the New York Sun.

The trolley ha? become so much a matter of course in

Brooklyn that Brooklynites profess to feel as if they had
got into the country when they come over to New York
and ride behind horses. They say it seems like a return to

primitive conditions.

National Electric Light Association.
C. O. Baker, Jr., master of transportation for the

National Electric Light association, announces that the

Boston Passenger committee and the Southern Passenger

association have granted a rate of a fare and a third for

the round trip from points in their respective territories

to members and delegates attending the Washington con-

vention. It is expected that similar action will be taken

by the other passenger associations.

Secretary Porter has issued a circular to central station

managers inviting them to attend the convention and par-

ticipate in the discussioas. The Ustof subjects to be con-

sidered was presented in the Western Electrician Jan-

uary 13th. It is announced that a paper entitled "Elec-

tric Lighting at the World's Fair and Some of its Les-

sons," illustrated with stereopticon views, will be pre-

sented by T. C. Martin and L. Stieringer. Other special

features include a paper on "Impressions of a Central

Station Man Abroad," by E. A. Leslie, and another on

"The Importance of Complete Metallic Circuits for Elec-

tric Railways," by J. H.Vail.

A permanent injunction has been granted in Akron,
O. ,

restraining the Thomson-Houston interests from
building a line on Furnace street.

New York Notes.

New York, January 29 —Mayor Schieren of Brook-

lyn has taken under consideration the complaints made of

the alleged dangerous speed at which the trolley cars are

being run. Subway Commissioner George W. Plympton,

who has also been investigating the subject, sent a com-

munication to the mayor, embodying a number of meas-

urements made upon lengths of 200 feet in each case, and

in no case involving a street crossing. The results show

that the limit of speed assigned by municipal regulation is

frequently exceeded on the trolley lines. In speaking on

the subject the mayor says: "I believe it would be a good

idea to have inspectors patrol the streets on which trolley

cars are run, whose duty it should be to arrest motormen

who indulge in reckless running. I have laid the scheme

before the board of subway commissioners, and it is now

considering it. I am in favor of fixing a maximum rate

of speed for the cars which shall not menace the lives of

the people. The question is too important to be disposed

of hastily, but when I get ready to act I will present my
views to the aldermen." President Norton of the Atlantic

avenue system discusses the question in an interesting

and unique light. He says that he thinks every person

who gets run over by a trolley car ought to be arrested. He
says that is the way they do in Berlin, and he thinks the

custom a good one. He does not think the motormen

who kill human beings should be arrested. People are

usually killed because of their own carelessness.

The results of this agitation on the speed of trolley cars

in Brooklyn were manifested in a meeting in the mayor's

office last Tuesday, at which the question of the speed of

the city's trolley cars and their running was discussed.

There were present the representatives of all the principal

lines, a couple of representatives from the employes' union

and two experts, members of the subway commission, of

whom Prof. Plympton was one. Reports were made as to

he speed of the cars, which, as timed, was not excessive

in the busier and more crowded parts of the city. But

when an explanation was asked by the mayor of accidents

which have occured a singular conflict of testimony be-

tween the officers of the car companies and their em-

ployes was developed. The latter said that they were re-

quired to make a round trip on time; that the time lost in

the crowded streets had to be made up where the streets

were more free, and if it was not so made up the motor-

men were made to suffer. This was denied by the officers

of the company, who made the statement that the motor-

men were to blame, as they run their cars be-

yond the legal speed and in a reckless man -

ner. Here is a curious conflict of statement.

The power of disciplining the motormen possessed by the

companies' officers is very great. It is, indeed, practically

unlimited. To assert that they cannot check their em-

ployes in running the cars too fast is to say something

incomprehensible. The statement of the employes, on the

other hand, is in accord with what might he expected.

There certainly is a time-table which fixes the limit of a

round trip. There is also a requirement that round trips

shall be made within the time so fixed. If the necessity

of a slow rate in crowded parts of the route is accepted as

a valid excuse for failing to complete the round trip in

schedule time, it must be easy to prove that fact; but mere

assertion does not prove it. And the assumption is

assuredly very violent that the companies are at the mercy

of their motormen and cannot prevent them from running

the cars at excessive speed. It is certainly not reasonable

to believe that the motormen like to incur the risk of kill-

ing or maiming people out of pure enjoyment of great

speed for the cars.

The mayor desired the representatives of the companies

to agree upon a proper ordinance covering the matter, as

the one drawn up last summer was never adopted. Police

Superintendent Campbell has issued an order to the police

force calling attention to the need of observing the rate of

speed of the trolley cars.

A revolution in the manner of distributing Wall street

news is promised by the adoption of an electric printing

machine by the Kiernan news agency. It is proposed to

place the machine in offices and public places and send

the news by wire directly to the customers, the machine

printing it much in the same manner as a typewriter. If

the system proves a success, it will do away with the slower

method of messenger service now in vogue.

Ex-Judge George M. Van Hoesen,on January 27th, in the

Supreme Court, before Justice Barrett, msdean application

for the appointment of a receiver of the Thomson- Houston
Electric company of this city, in a suit which has just been

brought by the Holland Trust company, as the trustee of

the bondholders, for $600,000, to foreclose a mortgage for
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that amoutit made by the electric company. The interest

on the mortgage, which became due last September, and

amounts to about $18,000, has not been paid. The

Thomson-Houston company was put in the hands of a re-

ceiver several days ago, Henry Winthrop Gray being ap-

pointed by the court, and it was asked that the same

receiver should be appointed in this proceeding. Justice

Barrett intimated that he would appoint Mr. Gray also in

this case. On behalf of the receiver, Mr. Gray, it was

asked that he be given permission to issue receiver's certifi-

cates to the amount of |3,6oo for the purpose of securing

funds to pay the water rent, now due, which the city

threatens to cut off at any moment, and also to pay other

indebtedness in filling contracts with customers to whom

the company is liable. After some discussion on this

matter, Justice Barrett allowed the motion to stand until

next week, in order that all the creditors may come in and

be heard.

Last Tuesday the members of the rapid transit com-

mission met in secret session, presumably to discuss and

take action upon the proposition made by banker Wilson

on behalf of the syndicate which he represents and which

proposes to make an effort to furnish New York with rapid

transit by constructing an underground system and operat-

ing it by electricity.

As far as it has gone, this has been the most satisfactory

agitation yet raised to remedy the existing lack of rapid

and reliable transportation within the city. The lack of

interest shown in the elevated plan recently proposed by

Mr. Bushe and the evident objections to it argue strongly

in favor of underground transit. That the gentlemen

represented by Mr. Wilson are confident that a road con-

structed practically upon the same plan as that adopted by

the commission two years ago can be built is shown by

their offer, and the fact that they will forfeit $1,000,000 if

they fail to comply with the conditions which they urge

the commission to accept. The only trouble with the

Wilson proposition at present is that there is a consti-

tutional bar to a loan on municipal credit to a private cor-

poration, and many express themselves as doubtful whether

this should be removed to meet a particular exigency. If

it be admitted that it ought to be, it is still a question

whether it would be. A delay would be experienced until

next summer to find out whether the constitutional con-

vention would assent to its removal, and if it should do so,

the promoters would have to wait until near the end of the

year to know whether the convention's action was ratified

by the people.

It is said that the commission has given its assent to the

plan as outlined by Mr. Wilson, and which was published

in full in the last issue of this journal. The commission

will hold a public meeting tomorrow and it is hoped that at

that time the prevailing opinion among its members may

be made known and some idea gained of the prospects of

rapid transit in this city. W. F. O.

PERSONAL.
S. G. Coleman, superintendent of the Badger Illumi-

nating company, Milwaukee, Wis., was in Chicago last

week.

Much regret is teltat the death of Prof. Heinrich Hertz

at the early age of thirty-seven. Dr. Hertz, who died at

Bonn on January ist, was considered to rank only second

to von Helmholtz a? Germany's greatest physicist. His

investigations into the laws of electricity, especially as re-

lated to those of light, gave him a world-wide reputation.

On Friday, January igh, the Hon. George B. Shaw of

Eau Claire, Wis., made an interesting address in the

House of Representatives on the Wilson tariff bill. It

was a carefully prepared argument, and, being Mr. Shaw's

first speech in the house, attracted considerable attention

and much favorable comment. Mr. Shaw's numerous

friends in the electrical fraternity predict for him a

brilliant career at Washington.

F. S. Terry has severed his connection with the Ansonia

Electric company, and hereafter will devote his entire at-

tention to the Sunbeam Lamp Manufacturing company of

which he is secretary. Mr. Terry was identified with the

Electrical Supply company from the time of its formation,

and in 1884 established the Chicago branch of that con-

cern. Mr. Terry has a reputation as a successful business

man, and his wide acquaintance and experience will prove

valuable to the Sunbeam company, which is to be con-

gratulated upon effecting such a desirable arrangement.

NEW INCORPORATIONS.
Electrical Power company, Sterling, Mo,; capital

stock, $10,000; to maintain an eleclric light plant at

Sterling; W. T. Stout, Sterling, Mo.

ing a passer'oy and causing much damage to the plant

and buildings in the vicinity.

It is announced that Kalamazoo, Mich., will put in an

electric light plant to cost $45,000.

The contract for the erection of an electric lightine:

plant at Napoleon, O., has been let to a Minneapolis firm.

Work will be commenced at once.

The Jamestown, N. V., Electric Light & Power com-

pany has made a new proposition to furnish arc and in-

candescent lights for street illumination.

Owing to a misunderstanding between the council of

Ada, O,, and the Ada Electric Light company, the electric

lights have been removed, and the tovn is in darkness,

A central electric lighting station has been established

and put in operation at Boen-sur-Lignon, France, The
electric lighting question is also being considered at Rou-
baix.

It is reported that a Chicago syndicate is endeavoring to

secure a franchise for the operation of gas and electric

light works at Antioch, III. Antioch is in Lake county,

111,, and is on the Fox River, about 52 miles northwest of

Chicago.

The Waterloo, N. Y., Electric Light company has sub-

mitted a proposition to light the streets for a term of five

years, with not less than 50 arc lamps of 2,000 candle

power, on the basis of the moonlight schedule, each arc to

be paid for at the rate of $60 per annum.

Marion, O.. is in total darkness. The council refused

to contract with the electric light company on terms of-

fered, whereupon the company turned off all the lights.

Under the old contract the city paid $78 per light for

1,700 hours. The price refused is $100 per light for

4,000 hours.

The Buffalo General Electric company has handed in a

proposition to build a new electric plant on a large scale

on its property at the junction of Wilkeson and Seventh

streets, on condition that it be allowed to make water

connections with the Erie canal to be used for condensing

purposes. This work will give employment to a large

number of men in the near future. The request was
granted.

ELECTRIC RAILWAYS.
The Waukegan, 111., Electric Railway company has

petitioned for an extensive franchise in the town of Wau-
kegan.

Fire destroyed the Willson avenue car barns 'of the

Cleveland Electric Railway company last month. Eighteen

motor cars and J2 trailers were burned. The loss is esti-

mated at $60, coo.

The reserve power house and machinery and car sheds

of the Savannah, Ga., Electric Railway company were

burned January 1 8th. The loss is estimated at $50,000,

partially covered by insurance. The fire is supposed to

have been tne work of an incendiary.

The grand jury has returned no indictments against

the officials of the Youngslown, O., Electric Street Rail-

way companv for failing to comply with the law requiring

vestibules on each motor car to protect the motormen.

The penalty in each case is a fine of from $25 to $100.

William T. Dulany of 280 Broadway, New York, has

devised a system of operating street railway cars by a trol-

ley on the underground plan, and has applied to the au-

thorities in Brooklyn for permission to lay underground

wires for a distance of one mile, where he will give a pub-

lic exhibition of his invention.

Japanese capitalists are discussing the advisability of

constructing several important suburban railway lines in

the vicinity of Tokyo, which, if built, are likely to be

electrically operated. It is proposed to build roads between

Shinbashi and Shinagawa, and from Hatchobori to Yeitai

Bridge via Yori. The total length of the projected lines

is roughly estimated at forty miles, with double tracks in

several localities. The capital proposed is equivalent to

$1,000,000, of which one-half will be subscribed by the

projectors.

TRADE NEWS,

"Points on Perforated Electric Belting," a catalogue and
book of general information on patent, perforated, electric

leather belting for electric railways and electric lighting,

is being sent to the trade by Chas. A. Schieren & Co.,
New York. There are many points of interest and sub-
jects for consideration in this type of belling, and this

book touches upon them all, beside containing many
tables and computations of value.

The Arkansas Electric Supply company, Little Rock,
Ark., gives practical points on electric lighting in a neat
folder which it is giving to the trade. For such a small

book it contains a surprising amount of practical inform-
ation and, of course, it shows how advantageously the
company may be consulted upon all questions of electrical

supplies, of which it carries a large line. The company is

in the market with a telephone, which it sells outright,

and which is well adapted for private lines.

Eugene Munsell & Co., importers, miners and whole-
sale dealers, 218 Water street, New York, are sending to

the trade a catalogue and samples of stamped, solid sheet
India mica. The firm, having its presses and dies ready,

is prepared to furnish mica, stamped to exact pattern

from the solid sheet, for street car motors, rheostats and
other purposes. Purchasing mica in this form has advan-
tages over the old method. The firm carries at all times a
large stock of selected electrical, cut and sheet mica, of

all qualities.

The American Battery company, Chicago, has issued a

most interesting little book on its type of storage batteries.

In it are reprinted the paper read before the street railway

convention at Milwaukee by C. O. Mailloux on the stor-

age battery in central station work and the paper read
before the American Institute of Electrical Engineers,

by A H. Bauer on the applicability of storage batteries

in train lighting. Attention is also paid to storage bat-

teries in ail their forms of usefulness, such as for traction

work, running motors, yacht lighting and the numerous
other applications for which they are adapted.

Circular and price list No. 3, issued by the Weston
Electrical Instrument company, Newark, N. J., treats of

the Weston standard, portable, direct-reading voltmeter

for alternating and direct current circuits. Some of the

specific advantages claimed for this instrument are that

they are direct-reading, portable, dead-beat if properly

used, possessed of no magnetic lag or any appreciable

error due to self-induction, with the exception of the low-

est ranges, and that the influences of temperatures are

easily corrected by means of a temperature regulator. The
catalogue contains full information respecting styles and
hints to purchasers.

The Brown Telephone & Telegraph company, Chicago,
evidenly intends that its customers shall know all about the
telephone litigation and the situation at present, for it has

issued a small book containing legal opinion as to the rights

of the company regarding infringement of the existing

patents of the American Bell Telephone company, given

by Charles C. Bulkley and Lysander Hill, Chicago. The
little work is an interesting one and very pertinent at this

time. The Brown telephone is a magneto-phone, and is

sharply differentiated from all other telephones of its type

by the employment of repulsive magnetism. The manner
in which this principle is employed is Brown's invention

and is secured to him and his assignees exclusively by letters

patent of the United States.

ELECTRIC LIGHTING.
Hollow Rock, Tenn., is to have an electric lighting

plant.

A fly wheel in the Manufacturers' Electric Light com-
pany's station at Philadelphia burst on January 17th, kill-

On Wednesday, January 17th, the delegates to the con-

vention of the Ohio Society of Civil Engineers and Sur-

veyors visited the correspondence school of technology at

Cleveland, O., recently established by E. P. Roberts.

The Shultz Belting company of St. Louis, Mo., has

just received an order from England for :;,8oo feet of belt-

ing and an order from Russia for 15,000 feet of belting.

The company reports that trade is looking up and orders

are coming in freely, and the outlook for business is fair.

It is announced that H. B. Morgan, formerly with the

Munson Belting company, has formed a connection with

the Graton. & Knight Manufacturing company of Wor-
cester, Mass., which has opened a Chicago store at 173

South Canal street. Mr. Morgan says that a special

feature will be made of dynamo belts, and he expects to

secure a fair share of the business.

Catalogue No. 3 of the R. Thomas & Sons' company,
manufacturer of hard vitreous porcelain electrical supplies,

East Liverpool, O., is an attractive compilation of repro-

ductions of the numerous specialties handled by this

company. The book is a large one and the illustrations

are excellent lithographs in two colors, bringing out in a

satisfactory manner the points to which it is desired to at-

tract attention.

BUSINESS.
The Star Electric Lamp company, Chicago, manufac-

turer of the Sunbeam lamp, has changed its name to the

Sunbeam Lamp Manufacturing company. The policy of

this company is to furnish lamps of superior quality.

The' Detroit Motor company will furnish the dynamos,
switchboard and wiring for the electric light plant of the

Home Savings Bank company, Detroit, Mich. The wiring

will be Okonite and interior conduit and the engines will be

Ideal. E. P. Roberis of Cleveland prepared the speci-

fications.

The Electrical Engineering company, 249 Second avenue
and avenue S, Minneapolis, Minn., has issued a discount

sheet dated January 20, 1894, for its catalogue No. 2.

A glance at this sheet shows not only the large stock the

company carries, but that it intends by fair prices to retain

its present position in the electrical field.

The Arkansas Electric Supply company, Little Rock,
Ark., has secured the contract for installing an electric

lighting plant at Searcy, Ark. The company wishes
quotations on new and second-hand 750 light alternators,

with transformers and incandescent street light fixtures,

and a 75 horse power, high speed, automatic engine.

One of the oldest and best known commutator conservers

on the market is that being sold by the Central Electric

company, Chicago, and known to the trade as "Gale's."

The company slates that this conserver has been largely

used by central station men for the last five years, and
that the demand for this article is steadily increasing.

The Great Western Manufacturing company, Chicago,

during the last thirty days has sold many important orders,

among them being alternators of 600 lights capacity in

Ladd, III,, Manselona, Mich., Reed City, Mich., Fond du
Lac, Wis., and Cripple Creek, Co'o. The company has

been equally successful in the sale of its other types of

apparatus.

Campbell & Zell, engineers and moulders, Baltimore,

Md., are extending their plant and greatly increasing their

facilities for turning out their high class of goods. George
P. Flinu, manager of the sales department, announces
that the firm is in the market for machinery, including

planers, lathes, drills, boring mills and accompanying
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apparatus. The machines must be new, or, if second

hand, in the best of condition.

The Viaduct Manufacturing company, Baltimore, Md.,

is completely equipped with every facility for successfully

competing in the anticipated increasing; telephone business.

It is carryiog in stock a full line of everything required in

connection with the telephone business, such as switch-

boards, telephone cords, magneto and extension bells, etc.

The instrument handled by this company is of the magneto
type and is manufactured in several different styles for

use in all places where telephonic communication is de-

sirable.

The American Kleclrical Manufacturing company of

St. Louis, considering it inadvisable to reduce the prices

of its high-grade lamps, and, as it cannot do so without

using somewhat cheaper materials, and thus place itself

open to the imputation of reducina: the quality, it has

determined to maintain the quality of the American lamp,

using material, as heretofore. To meet th; demands of many,
the company is now manufacturing a lower priced lamp called

the Republic, which differs from the American only in the

use of some materials less costly, without reducing mate-

rially the quality. These are not presented as a cheap arti-

cle. The Republic lamps are rated at 600, and the Ameri-

can at 1,000 hours average life. A large increase has

been made in the capacity of the factory to meet the

demands for both lamps, and the company is already in

receipt of numerous large orders for the new Republic

lamps, beside the regular orders for the American.

McDougall, Lucus &: Co. is the name of a new firm

which began business as manufacturers' agent for central

station specialties in Chicago a short time ago. Although

the firm name is a new one, the names of the gentlemen

associated with it are well known to the electrical trade,

Mr. McDDUgall was ^t one time the head of the firm of

McDougall & Cumraings, which represented the Electrical

Construction & Supply company of New York for many
years. H. P. Lucas has a wide experience and acquaint-

ance, and his familiarity with the electrical trade will

doub:less be of much benefit to the new firm. The
arrangements of the firm have not as yet been fully com-
pleted, but it has already secured the sole rights of the F.

P. Little Elecirical Construction & Supply company,
Buffilo, N. v.. to sell that company's arc lamps west of

Buflilo and Pittsburg. The firm is also manufacturing the

Climax iron-clad rheostat and motor starting boxes and
special resistances in this line.

Andrews .S: Haschke, Chicago, are now completing one
of the lightest most durable and efficient storage bat-

teries on the market. They are. making a cell

for portable phonograph use, which stands about 11

inches high, 5 by 6 wide and weighs a trifle over 30 pounds.

It has a capacity of 175 ampere hours. A point of merit

possessed by this battery is that it has a great amount of

plate surface exposed for chemical action, and the plates

are separated wiih an improved insulation, which is electro-

chemically saturated with their improved magnet winding
insulation, which keeps the cell from buckling and makes
a low internal resistance. The battery is constructed to

receive rough handling. It will be ready for the market
in about two weeks; all sizes will be made to order. The
firm is also making a strong bid in the field of armature
winding, using an improved insulation, which it claims will

prevent the burning out of armatures and field coils. A
specialty is also made of recharging and repairing storage

batteries of all systems.

The General Electric company has secured a large portion

of the street ra'lway car equipment contracts awarded during
the last ten days in Philadelphia. Of 250 contracted for

by the Peoples' Traction company 125 equipments with

the G. E. See motors and type K controllers were pur-

chased of the General Electric company, while the remain-

ing 125 were allotted to the Sperry company of Cleveland.

Of So equipments required by the Electric Traction

company of Philadelphia, 70 will be furnished by
the General Electric company. The Peoples'

Traction company had already contracted for three
of the great 1.500 kilowatt General Eiectric generators-

The General Electric company has also secured con-

tracts during the past week covering 25 car equip-

ments for the Union railway company of New York, 20

car equipments for the Steinway Railroad company. Long
Island, one 700 horse power generator for the Steinway
Railroad company, Long Island, eight multipolar, 300
kilowatts generators for Cincinnati, O., and 10 car equip-

ments for the St. Louis Street Railway company, St. Louis,

Mo.

ELECTRICAL PATENTS.
Issued Jiinitary lb and 23, 18Q4.

512,687. Electrical Limiting Time Interval Clamp or

Brake. Allan W. Dow, New York, and Thomas R.
Griffith, Brooklyn, N. Y.

512,706. Apparatus for E'e:trolytically Treating Raw
Hides. Paul R. de F. d'Humy, Chicago, 111.

512,711. Rail Bond Connector for Electric Railway?.
Herbert R. Keithley, Chicago, 111.

512,723. Electric Inhaler. Reubin L. Larcom, Fandon,
111.

512.757. Process for Making Secondary Batterv Plates,

William L, Silvey, Dayton, O.

512,769. Machine for Winding Electro-magnets. Rich-

ard Varley, Jr., Englewood, N. J.

512,774. Electric Switch. Ernest P. Warner, Chicago,

111.

512,797. Electric Heater. William J. Bowen, Nor-
walk, O.

512,805. Switchboard. William A. Childs, Englewood,
N. I.

The invention relates to switchboards equipped with flexible

cord conductors or cords fixed at one end, with a wciKht
and pulley over which the cord p-isses for returnioR the cord
:md plus to thcii' nonnut positiun by j^ravity. The cord is

attached to a removable block forming a part of the (ace of the
board and held in place in tho frame by frict-on. 15y liflin^

Ihe block the entire cord, plug and weight may be removed.

m2,S2n. Motor-generator. John C. Henry, Weslfietd,

N.J.
The motor-generator is provided with two separate armatures

upon a common shaft provided with a bearing between the

armatures, the pole pieces of the two armatures being excited

by the same field coils.

512,821. Ceiling Fan Motor. William Hochhausen,
Brooklyn, N. Y.

512,843. Dynamo-electric Machine or Motor. Howard
S. Rodgers, Hartford, Conn.

512,853. Commutator and Connection for Dynamos.
Gilbert Wilkes, Detroit, Mich.

512872. Sextuplex Telegraph. Thomas A. Edison,

Menlo Park, N. J.

The telegraph is adapted to transmit simultaneously three
messages in each direction, and comprises a reversing key with
two transmitters and their baIte^ie^, whereby one transmitter
places to line currents of greatest strength and the other
transmitter those of least strength, and the second transmitter
when closed lessens the currents put to line by the first, and
the first increases the currents put to line by the latter trans-

mirter.

512.880. Electric Arc Lamp. Charles J. Hartley, Deca-

tur, 111.

512,888. Trolley Wire Insulator. Henry H. Luscomb,
Hartford, Conn.

512,907. Bittery System for Electric Railways. Leslie

B. Rowley, Ashland, Wis.

512,923. Electric Railway Trolley. Walter Van Ben-
thuysen. New Orleans, La.

512,962. Excitant for Voltaic Cells. Gardner Hewett,
New York, N. Y.

512970. Electric Washing Machine. John P. Johanson,
New York, N. Y.

513,006. Continuous Electric Current Distributing Sys-

tem. Michael von Dolivc-Djbrowolsky, Berlin. Ger-
many.

513,023. Electric Railway Trolley. George W. Mac-
kenzie, Beaver, Pa.

The trolley comprises two cone-shaped rollers rotating about
vertical axes, the conductor adap'ed to engage the rollers

between their peripheries.

513.051. Apparatus to Coitrol the Strokes of Piston

Rods Electrically. Caarles E. Ongley, New York,
N. Y.

513.052. Electric Searchlight. Charles E. Ongley, New
York, N. Y.

513,062. Automatic Regulator for Dynamo-electric Ma-
chines. Elmer A. Sperry, Cleveland, O., and George
E. Mills. Ravenswood, 111.

The field magnets are mounted to be rotated, a responsive
device being provided for throwing into and out of gear a shaft
rotated by the revolving armature to rotate the field magnet in

one or the other direction to change the current strength.

513065. Automatic Electro-magnetic Switch. Herbert
P. White, Philadelphia, Pa.

513,076. Trolley Wheel. George C. Bourdereaux, Peoria,

III.

513.095- Phonograph. Thomas A. Edison, Llewellyn
Park, N. J.

513,097. Phonograph. Thomas A. Edison, Llewellyn
Park, N. J.

The microphone comprises balls of carbon in contact with a
carbon plate to vary the resistance of the circuit. To the carbon
plate is secured a mica diaphragm, which receives the sound
waves and imparts movement to ihe carbon plate.

513 leg. Electric Radiator. Walter D. Hough and
Elmer Z. Burns, Niagara Falls, N. Y.

513. 111. Electric Arc Lamp. William Jandus, Cleve-
land, O.

513.112. Gas and Electric Coupling. W^illiam J. Kelly,
Boston, Mass.

513:113. Electric Light Fixture for Music Stands. Will-
iam J. Kelly, Boston, Mass.

513,122. Electric Safety Device for Elevators. Robert
W. Magrane, Brooklyn, N. Y.

513.126. Rheostat. Wynn Meredith, Aurora, 111.

513.164. Telephone Index. Arthur N. Webb, Salem,
Mass.

513.181. Microphone. Albin Grciper, Dusseldorf, Ger-
many.

513 213. Electric Motor Controlling Device. Jere E,
Stanton, Boston, Mass.

513.219. Electrical Bell. Charles Turnbull, Jr., North
Shields, Eng.

513.220. Electric Bell. Charles Turnbull, Jr., North
Shields, Eng.

513.245. Secondary Battery. Evelyn Paget and Leonard
Paget, New York, N. Y.

513.250. Electric Light Cut-off. Joseph B, Stewart,
Haverstraw, N. Y.

513.251. Electro-mechanical Gong. Nathan H. Suren,
New York, N. Y.

513.259. Automatic Electric Stop Motion for Knitting
Machines. Jules Buchel, NewCjrleans, La.

513,262. Electrical Time and Signaling Apparatus,
James H. Gerry, Brooklyn, N. Y.

513.264. Electric Meter. John C. Henry, New York,
' N. Y.

513.270. Process of and Apparatus for Melting Melals
by Means of Electricity. August F. W. Kreinsen,
Hamburg, Germany.

513,294. Electrical Apparatus for Firing Submarine
Mines. Giulio Bertolini, Venice, Italy.

513.299, Coin Operated Telephone Switch. Charles F.

Brown, Yarmouth, Canada.

513.300. Electric Gas Lighter. Winsor L. Brown, San
Francisco, Cal,

513,305. Telephone Transmitter. Frank R, Colvin, New
York, N. Y.

'J'o the back of the diaphragm is secured a closed receptacle
containing the terminals of the transmitter circuit, which is

filled, or partially filled, with a granular conducting substance
and IS sealed to prevent the absorption of moisture. The
terminals are fi.\ed in relation to each other, the variable resist-

ance being secured by the variable distributiom of the carbon
particles between the terminals instead of by variation of
pressure.

5 '3.345- Electric Call Bell for Pneumatic Tubes. Leopold
Sirouse, Baltimore, Md,

513.347' Magneto electric Machine. Horace H. Taylor,

Los Angeles, Cal.

513,349. Means for Neutralizing Self-'.nduction in Alter-

nating Circuits. Elihu Thomson and Edwin W. Rice,

Jr., Swampscott, Mass.

513.350' Automatic Rheostat. Burton C. Van Emon,
San Francisco, Cal.

513,352. Annunciator System. Alonzo L. Vogt, Dela-
ware, O.

513.364. Apparatus for Registering Telephone Calls.

Ludwig Kahn, Hamburg, Germany.

5'3.37o- Method of and Apparatus for Prevenling Phase
Displacement in AUeinating Circuits. Charles P.

Steinmetz, Lynn, Mass.

The method consists in adding to the main waves of current
and electromotive force accelerated current waves and retarded
electromotive force waves in correspondence respectively with
the potential and cuTent strength in the circuit.

513,387. Electric Belt. Willie C. Fuller, Salina, Kan.

513,391. Electric Meter. Charles Gudgell, Independence,
Mo.

513,401. Electric Molor for Street Cars. Benjamin G.
Lamme, Pittsburg, Pa.

513.420. Method of Cooling the Iron of Transformers,
Henry A. Rowland, Baltimore, Md.

513.421. Method of Cooling Transformers. Henry A.
Rowland, Baltimore, Md.

515.422. Means for Cooling Electric Conductors. Henry
A. Rowland, Baltimore, Md.

The method consists in providing hollow conductors and pass-

ing a cooling liquid through the conductors, the liquid being
completely insulated from ground, or passed from tne hollow
conductor in the form of a spray, to prevent leakage of current
to ground.

513,425. Self-induction Coil. Charles F. Scott, Pitts-

burg, Pa.

The coil comprises a core adapted to operate normally under
a certain critical load, the core having a locally reduced cross
section of only just sufficient conductance to remain unsaturated
under the critical load.

513.440. Supply Syst?m for Electric Railways. Henry
S. Pruyn, Hoosick Falls, N. Y.

5i3i457- Resistance Coil. Harry P. Davis, Pittsburg,

Pa.

513.459. Dynamo-electric Machine. George F. Dieck-

mann, Chicago, 111.

513.460. Commutator for Dynamo-electric Machines.
Harry I-. Fee, New Orleans, La.

513.466. Electrical Means for Propelling Canal Boats.

Joseph Sachs, New York, N. Y.

513,469. Electric Clock System. James H. Gerry and
Frederick M. Schmidt, Brooklyn, N. Y.

PATENTS THAT HAVE EXPIRED.

The following is a list of the electrical patents expiring

during the two weeks ending January 23d:

185,841. Multiple Circuit Closers for Electric Circuits.

J. H. Striedinger, New York, and A. Doerflinger,

Brooklyn, N. Y.

186,453. Electro-magnetic Telegraph Apparatus. Robert
K. Boyle, New York. N. Y.

186.467. Electric Train Signals. L. L. Ferris, New
York, N. Y.

186,503. Lightning Rod Connecting Clips. Albert
Snook, Oswego, III.

186,518. Telegraphic Alarm and Signal Apparatus. T.
A. Edison, Menlo Park, N. J.

186,545. Fire Alarm Telegraph Bell Strikers. William
Donaldson, Cincinnati, O.

1 86, 572. Electric Railroad Signals. J. D. Hughson

,

Prairie City, 111.

186,642. Electric Motors. D. Ward, Blneharaton.
N. Y. .
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Improvements in Telephone Exchange
Service at St. Louis.

The substitution of storage batteries and motor-gener-

ators in telephone exchanges for the old primary batter-

ies has become such a recognized improvement that their

adoption is becoming more general. The subject is re-

ceiving much attention from telephone exchange mana-

gers. In St. Louis is a plant of this kind, and the work-

ing of the system is so satisfactory that a description of

the exchanges will prove ot much interest.

The central exchange of the Bell Telephone company of

Missouri is located at the southeast corner of Fourth and

Pine streets, St. Louis, Mo., and operates about 4,000

calls only. In addition to the usual work there are con-

nected to the storage battery plant about sixty r6 candle

power lamps for lighting the battery room, supply rooms

and exchange, 100 one candle power lamps, using about

one-fourth of an ampere and 12 volts each, and the relays

of the signal system.

The plant at the Lindell avenue branch consists of a 7.%

kilowatt motor-generator and fifty 150 ampere hour cells

of the Ford-Washburn storage battery, which supplies cur-

rent for all uses, including fifteen 16 candle power lamps for

the lighting. The motor-generators are standard, 500 volt

motors and no volt shunt dynamos of the C. & C. make,

directly coupled. They are set with pulleys together end

In the operating room at the central office, in the center

of each operator's board, are arranged terminal sockets

connected with each trunk line between the central and

substations, each terminal ending in a socket provided

with spring contacts for all necessary electrical connec-

tions for the operation of the trunk lines. Into this

terminal socket fits a plug which carries the spring-jack

for line connection and the signal lamp, so arranged that

only the top of the lamp is exposed. The lamp is just

below the surface of tha board and visible through an

opening similar in size and shape and adjacent to the

spring-jack. Five out of the twenty operators have on

their boards terminals of the same trunks, and when one

telephones. It is also connected to exchanges in eight

neighboring towns, the most distant one being twenty-four

miles. The Law system is used. Within the past year

a sub-station has been opened at Thirty-fourth street and

Lindell avenue, two miles from the main office, from

which are operated most of the telephones in the residence

section of the city, and which is connected with "Central" by

trunk and transfer lines. With the opening of this branch

exchange, a new system of signaling was inaugnrated

which required the use of more electrical energy than

could be economically supplied from a primary battery,

and a motor-generator plant and storage batteries were in-

stalled at each station.

The entire plant at the central office consists of a six kilo-

watt motor-generator and ninety 350 ampere hour cells of

the Julien storage battery. A portion of the current, sup-

plied by 42 cells accomplishes the work formerly done by

joo cells of gravity battery, which were used for telephone

IMPROVEMENTS IN TELEPHONE E.VC11A^GE bER\ ICE Al bl.

on, and the connection made by weaving ordinary belt

lacing through between the spokes of the pulleys, thereby

securing a flexible and universal coupling entirely satis-

factory in its operation. The motors receive their supply

from the 500 volt street mains at both stations. In the 500

volt circuit leading to the motor is an electro-magnetic cut-

out which operates to open the generator circuit to the bat-

teries in the event of a failure of the motor current, and to

operate an alarm bell to notify the attendant. An automatic

rheostat opens the motor circuit. By use of these devices

the constant attendance of an operator is not required while

charging batteries. These devices are clearly shown on the

left of the switchboard in Fig. 2, where is also illustrated the

motor-generator in use at the central station. These ma-

chines are well constructed and run with no noise or vi-

bration and have proven reliable and satisfactory in their

operation. Upon this page is presented a view of the en-

tire storage battery plant in the Pine street station.

of the five puts the line in use the signal lamp of that line

is lighted in each of the five operators' sections, and re-

mains lighted while the line is in use. As these signal

lamps are less than one candle power as used, the current

consumed or heat developed is slight. The lamps are of

special design, with special sockets so constructed that

when the lamp is slipped into place in the board the cir-

cuit is complete to the line.

The operation is as follows: The operator at the

central station, by inserting a plug, lights the signal lamps

in "Central," connects the subscriber to the trunk and
lights a signal lamp at a sub-station, thus notifying the

operator at the sub-station. This operator calls for the

number wanted and receives it from the subscriber calling.

In connecting to the subscriber called, the sub-station

signal light is extinguished automatically and remains out

until the operator at ''Central" disconnects, when, by

withdrawing the plug, the lamp at the sub-station is auto-
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niatically lii;htcd, and by the positioi of the trunk line

plug the operator understands the signil, and by discon-

necting, this signal is extinguished and the line is ready

for use again. The present arrangenaent permits of calls

being mide in one direction only, and 20 trunks for out-

going calls and 30 for incoming calls are found sufficient.

The feature of this system is that signals are instantly

given at both ends of the line indicating what is to be done,

requiring the use of the eyes only, and the signals are not

easily misinterpreted. The saving in time in connecting

for the subscriber is material over the usual methods of

calling back and forth, and the efficiency of the service to

all subscribers is much increased, because it requires no

more time on the part of the operator to connect to sub-

station than between subscribers, hence no interruption to

regular rapid work occurs. By the use of the Law system,

where the subscriber calls his own number, and the number

he wants, there is an absence of annoying calls and little

occasion for talk on the part of the operator.

The great va'ue of storage batteries in work of this

character is evident. Uniform and constant current supply

at all times is absolutely essential. Ability to easily obtain a

variable supply at uniform potential and different potential

for different wants are important factors in the success of

the transfer system. Constant operation of motors for

driving generators at sub stations can hardly exist because

of occasional accidents to service wires, and if that were

not considered, constantly running machinery would re-

quire attention throughout the entire 24 hours and enor-

mously reduce the average efficieucy of the plant, and the

necessary duplicate machinery would make the item of first

cost nearly, if not quite, as great. The present plants have

sufficient reserve capacity to operate their respective offices

several days without being charged, should occasion de-

mand.

Whenever a customer calls and the operator finds the

connection required busy, the customer calling receives a

signal of four little musical toots, which is accomplished

by a buzzer being momentarily introduced into the sub-

scriber's circuit. This idea is supposed to be a much more

agreeable signal to the disappointed one calling than the

nervous tap of the bell which has been the usual response.

When a customer has finished a conversation and neglects

to call off, the bell of his telephone taps at intervals of

two seconds until the operator receives the proper signal.

The periodic ringing of the bell is accomplished by con-

necting the subscriber to a special battery circuit which is

connected through an interrupter of special design. It

consists of a pendulum such as is seen in large clocks,

which carries a contact of a peculiar non-arcing form to

make a circuit at each complete swing of the pendulum.

These momentary impulses of current pass through an

electro-magnet which attracts an armature on the pendu-

lum to keep up the motion. The circuit is then taken to

each operator's table and is available at all times for at-

taching to the forgetful subscribers who fails to properly

disconnect.

The general offices of the Bell Telephone company are

located in its elegant office building at Tenth and Olive

streets completed about two years ago. The upper room,

where was held the meetings of the National Electric

Light association last year, is intended for the exchange

whenever the company is permitted to place its wires

underground, a move much desired by the company and

the public, but the city government has not yet consented

to an ordinance acceptable to the company. George F.

Durant, the efficient and popular general manager, has

made many improvements in the details of the system in

use which add much to the efficiency of this plant. In

these improvements he has been ably assisted by W. A.

Childs of New York, W. W. Dean, electrician, and J. F.

Casey, chief operator.

Removal of the Chicago Office of the
General Electric Company.

The offices of the General Electric company in Chicago,

now located at 173 and 175 Adams street, will be removed

about the 15th of this mouth to the new portion of the

Monadnock block, on the corner of Dearborn and Van

Buren streets, where a suite of rooms on the tenth fljor

has been secured. The office force will remain practically

the same as at present. The interesting story of the be-

ginnings, migrations and personnel of the progenitors of

this company in Chicago was given in the Western
Electrician of November 12, 1802.

Incandescent Lamp Litigation.
The latest decision in the incandescent lamp litigation

was handed down by Judge Achesen in the United States

Circuit Court at Philadelphia. The action was conductec'

in behalf of the Edison Electric Light company of Phila

delphia, which controls the ICdison patents in that ter-

ritory. The defendants were three prominent consumers

—the Philadelphia Trust, Safe Deposit & Insurance

company, the Manufacturers' club and the Spreckels

Sugar Refining company. Injunctions were granted in

ail three cases. The opinion filed with the decision fol-

lows:

The patent in suit No. 223,898 granted on January 27,

1880, to Thomas A. Edison, after protracted litigation

and a most vigorous defense, was sustained by the Circuit

Court of the United States for the Southern District of

New York and by the Circuit Court of Appeals for the
Second Circuit (Edison Electric Light company vs. the
United States Electric Lighting company, 47 Fed. Rep.,

454; 52 Fed. Rep. 300; Edison Electric Light
company et al. vs. the Sawyer-Man Electric com-
pany 53 Fed. Rep., 592). The uncontradicted proofs
in the several cases now before me show in-

fringing use by the defendants respectively, and it

is conceded that the plaintiffs—Edison Electric Light com-
company and its exclusive licensee in the city of Philadel-
phia, the Edison Electric Light company of Philadelphia
—are entitled to a preliminary injunction in each of these
three suits. The court, however, is asked to exempt from

forming an independent opinion as to whether it rests

upon a substantial basis. Under all the circumstances,
then, to give to Judge Hallett's refusal to grant an injunc-
tion the effect here claimed for it would be to carry the
principle of judicial comity to a most extravagant length.
The Edison Electric Light company, of Fhiladt-lphia,

vitally interested here, is not a party to the Missouri suit.

But aside from that consideration, the o'vner of a patent
undoubtedly may maintain suits for infringement against
the manufacturers and users of the pitenied device simul-
taneously (Birdsell vs. Shalliot, ii2 U. S., 485; Kellevvs.
Ypsilanti Dress Stay Manufacturing company, 44 F'ed.

Rep., 19). True, pending a test suit against a manu-
facturer involving the validity of a patent in which a pre-
liminary injunction against him has been decreed, courts
in other jurisdictions have declined to enjoin preliminarily

the users of the device. liut the Edison patent has been
sustained under circumstances which entitle the adjudica-
tion to high regard. It is the accepted doctrine that the
decision of the Supreme Court, after exhaustive litigation

upon the merits sustaining a patent, will ordinarily be re-

garded as conclusive on a motion for a preliminary in-

junction, the presumption against the existence of any
valid defense against the patent prevailing at that stage of
the case (Purifier Co. vs. Christian, 3 Bann Jt Ad., 42. 51;
Am. Bell Tel. Co. vs. Southern Tel. Co., 34 Fed. Rep.,

795; American Bell Tel. Co. vs. Mclvee^port Tel, Co., 57
Fed. Rep., 661). I think the same effect ought here to

be accorded to the decision of the United States Circuit

Court of Appeals for the Second Circuit, sustaining the

Edison patent.

In each of these cases a prelminary injunction in the form
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A report states that fire consumed the JopUn, Mo..
Tabernacle Congregational church and parsonage on Janu-
ary 22d. It is amusing to note that the report continues:

"Valuable electric fire apparatus was saved by the exertion

of the men."

the operation of the injunction certain lamps (confessedly

within the second claim of the patent) which were manu-
factured by the Columbia Incandescent Lamp company, a
corporation of the state of Missouri, for the reason that,

in a suit brought against that company by the Edison
Electric Light company and the Edison General Electric

company in the Circuit Court of the United States for the

Eastern District of Missouri after the decisions in the

Second Circuit, Judge Hallett refused a motion for a pre-

liminary injunction upon the defendants giving bond in

the penal sum of twenty thousand dollars, conditioned for

the payment of any sums which might be decreed in that

suit in favor of the complainants therein (56 Fed. Rep.,

496). The ground for this refusal was a defense then set

up, which had not been made in the Second Circuit, that

the incandescent electric lamp for which Edison was
granted the patent was really the prior invention of one
Henry Goebel. But in the earlier case of the Edison
Electric Light company vs. Beacon Vacuum Pump
Electrical company, 54 Fed. Rep. , 678, that

defense was interposed to a motion for a pieliminary
injunction, and was very carefully investigated by Judge
Colt, who found and decided that Goebel's story of his

invention in itself was so improbable and the evidence to

sustain the alleged anticipation was of su::h doubtful char-

acter that the consideration of this defense ought to be
postponed until final hearing, and that in the meantime
the plaintiff was entitled to enjoy the fruits of the decree
sustaining the patent. Accordingly, Judge Colt granted a
preliminary injunction.

In the more recent case of the Edison Electric Light
company vs. Electric Manufacturing company, 57 Fed.
Rep., 616, in the Circuit Court of the United States for

the Eastern District of Wisconsin, Judge Seaman ex-

pressed views similar to those of Judge Colt, and awarded
a preliminary injunction to restrain infringement of this

patent.

No evidence whatever in support of the Goebel defense
has been submitted tome, so that I am without means of

prescribed by the court sof the Second Circuit willbe allowed.

The Universal Electric company of Cleveland has peti-

tioned Judge Ricks to dissolve the injunction which the

General Electric company holds against it for the man-
ufacture of the "Universal" lamp.

The Good of an 111 Wind.
"There is one branch of the business at least that has

not been unfavorably affected by the hard times, but has

rather flourished the more," said an electrical man the

other day in the course of a conversation on the improving

outlook in the electrical field. "I refer to the sale of

meters. At the very time when the orders for other forms

of apparatus were dropping off in an alarming fashion, the

demand for meters actually increased, and the trade has

been brisk right through the winter, some dealers finding

it difficult to keep a sufficient stock on hand. This seems

curious, but I attribute it to the fact that central station

men in small cities are discovering that a material saving

can be effected by placing meters on the service circuits of

customers, and charging for the current actually con-

sumed. This prevents waste, as a man is careful to turn

a lamp off when the light is not actually needed, and thus

the station manager is enabled to supply a greater number

of customers without increasing his dynamo capacity. I

know of one instance in a small city where the station

superintendent estimates that the use of meters has en-

abled him to supply 1,000 more lights than before the in-

troduction of the instruments with the same ampere read-

ings on the switchboard, simply by availing himself of the

current which the meters showed to have been previously

wasted, or. perhaps I should say, used unnecessaril)'. In
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larger plants the difference undoubtedly amounts to the

capacity of at least one big machine. Probably the hard

times caused the central station men to consider this eco-

nomical side of the meter question more carefully than be-

fore, with the consequent increase in the sale of instru-

ments. At any rate the fact exists and forms a cheering

relief to the 'hard times' talk of which we are now, hap-

pily, hearing less and less."

System of Electrical Distribution.

In the accompanying cut is Illustrated a system of

electrical distribution devised by William Stanley, Jr., and

John F. Kelly of Pittsfield, Mass. The drawing shows

two ordinary and well-known plans of connecting the trans-

lating devices with the secondary coils; one in which a

group of translating devices is supplied by a single second-

ary, and the other, that shown in the lower portion of the

figure, in which two secondaries are connected with the

working circuit in multiple. The object of the invent'on is

to provide a self-regulating converter or transformer system

of electrical distribution, in which the primariesof the in-

duction devices are connected in series with the main or

inducing circuit and the translating devices in multiple with

the secondaries by which they are supplied with current

Such a system involves a primary generator capable of or

adapted to yield a constant current of high tension, which

by means of a converter or series of converters is delivered

under a much lower but constant or uniform pressure into

the secondary circuits containing the translating devices.

Alternating current generators, themselves capable of or

provided with special appliances for delivering a constant

current, are now well known, and any generator of al-

ternating or similar current that possesses this character-

stic may be employed. Such transformers as are

commonly used in the present systems of multiple arc con-

version and distribution are employed, but with these de-

vices, wbenihus arranged, with their primaries in series

with the generator, are combined devices such as polari-

zation cells connected up in the secondary circuits, in

series with the translating devices therein, by which, when

certain conditions are observed, the desired results of self-

regulation of the system are secured.

In the accompanying diagram of the system G represents

a constant current alternating generator, A A the circuit

therefrom, and P S P S the primary and secondary coils

respectively of a number of transformers, the primary coils

P being included in series in the main circuit. The

secondary coils constitute the sources of currents for the

working or local circuits B i>', in which incandescent

lamps Cor motors D are included or adapted to be con-

nected in multiple arc.

The phase of the secondary current in any transformer

is determined by the action of two electromotive forces;

one the electromotive force induced by the primary cur-

rent, and the other that of the self-induction of the secon-

dary coil. The first electromotive force is ninety degrees

later than the primary current phase, while the secondary

electromotive force is at right angles to or ninety degrees

later than the secondary current, and these two forces co-

operate to lag the secondary current approximately ninety

degrees farther than if no electromotive force of self-in-

duction were present, or to one hundred and eighty degrees

behind the primary current. While this lag exists, the ob-

jects of the invention cannot be realized, and to correct it

it is necessary to interpose in each secondary circuit a

device that is capable of yielding an electromotive force

equal to that of the self-induction. For such devices are

employed polarisation cells or electrclytic condensers which

consist of a series of conducting plates E F arranged in

couples in jars or compartments in a trough or box //, atd

connected in series through an electrolyte by which they

are not chemically attacked, such as carbon plates in

acidulated water or iron plates in a solution of caustic

potash-. When a current less than that which would be

necessary to produce actual electrolysis is passed through

such a cell, an electromotive force of polarization is set up

which for a given current is in proportion to the number

of plates or couples in series and which also varies in

proportion to the current. This electromotive force is

available for neutralizing that of self-induction in any

circuit and is an efficient and economical device for the

purpose. In practice the cell should have the lowest

possible resistance, which is effected by bringing the plates

very close together, and it should be so constructed that

no electromotive force which it is ever called on to yield

should be sufficieLt to cause the breaking down of the

electrolyte. By the employment of such a device in the

secondary circuits and the neutralization thereby of the

electromotive force of self induction, the secondary current

sbi ought back to nintty degrees from the primary current.

The counter electromotive force in the primary circuit de-

pends upon the total magnetization of the secondary cores,

and this magnetization is increased by every increment of

secondary current, when the electromotive force of self-

induction in the secondary is neutralized, for the reason

that the primary and secondary currents are then ninety

degrees apart. Hence the work done by the generator upon
the transformers is greater because of the increase of the

counter electromotive force in the primary cir-

cuit. As lamps or other devices, therefore, are

brought into the local circuits, increasing the

loads on the secondaries, the generator does more
work in maintaining the current constant in the primary

circuit. With an increase of load on the secondaries the

electromotive force at their terminals also increases by
reason of the rise in the electromotive force of self in-

duction, but this latter is neutralized by the increase in the

electromotive force of the polarization cell due to the in-

creased current, so that the available electromotive force

in the local or working circuit remains constant. It is

claimed for this system . that with a source of constant

alternating current a constant electromotive force in one
or more local or working circuits may be automatically

maintained by transformers, the primaries of which are in

series in the main circuit, by including in the circuits of

the secondaries which supply the current to the working
circuits polarization cells or condensers so adjusted or

adapted as to neutralize the electromotive force of

the self-induction of the secondary circuits.

A History of the Telephone.'
By W. Clyde Jones.

It was in i8ig that Oersted, a professor in the Uni-
versity of Copenhagen, while lecturing to his class, dis-

covered that a magnetic needle, when held in the vicinity
of a wire traversed by an electric current, was caused to

P

Ever since Sturgeon had converted electricity into mag-
netism the question ever uppermost in scientific minds
was whether magnetism might not in turn be converted
into electricity. In 1831 Henry and Faraday discovered
that magnetism was, in fact, convertible into electricity

and was effected by varying the magnetic field threading a
looped conductor. I5y this discovery, which has rendered
illustrious the names of two great men, the wotld acquired
information concerning the laws of electro-magnetism and
the mutual convertibility of the two mysterious forces that

immediately removed electrical science from the domain of
the purely theoretical and experimental and gave it a place
in the industrial world.

"The time was now ripe for the development of the elec-

tric telegraph, and in the early 30's Samutl F. B.
Morse had conceived the ehctric telegraph, which, toward
the end of the decade, assumed practical form. With
Sturgeon's electro-magnet placed at the distant end of the
line, he closed an electric circuit by means of a key, thus
causing the electro-magnet to attract its armature and con-
vey to the operator at the distant end of the line the con-
ventional signal.

Naturally, the operation of the Morse telegraph sug-
gested the possibility of transmitting the voice itself to a
distance, and, indeed, as early as 1854 we find Charles
Boursel publishing to the world the possibility of speech
transmission in words that have since become historic. He
said: "I have asked myself if the spoken word itself

could not be transmitted by electricity; in a word, if what
what was spoken in Vienna may not be heard in Paris.
* * * Suppose that a man speaks near a movable
disk sufficiently flexible to lose none of the vibrations of
the voice; that this disk alternately makes and breaks the
connection with a battery; you may have at a distance an-
other disk which will simultaneously execute the same vib-
rations."

Boursel erroneously supposed that the voice could be
transmitted by the opening and closing of the circuit and
thus outlined a path of research which science travel* d for

twenty years, until Bell, by his theory of electric undula-
tions, removed it from the deeply worn rut. In i86t
Philip Reis of Frankfort, Germany, apparently following
the instructions of Boursel, constructed the first telephone.

LlfB IS

w

i_i s

F

SYSTEM OF ELECTRICAL DISTRIBUTION.

assume a position at right angles to the axis of the wire.

This experiment, though simple of performance, was a

revelation to the scientific world, and confirmed the long-

standing suspicion that electricity and magnetism were, in

some mysterious manner, related. This was the spark
that inflamed the minds of scientific men and led to the

unraveling of the apparent mysteries of electro-magnetic

action and the founding of the laws of electro-mag-

netism, to which we are in such a great measure in-

debted for the industrial development of the electrical

arts.

Oersted had informed the world that there was a rela-

tion between electricity and magnetism, but it remained for

Sturgeon, in 1S25, to point out that there was not only a

relation, but that electricity was even convertible into

magnetism. lie had encircled a bar of soft iron with a

helix of wire and noted that upon the passage of an elec-

tric current through the helix the soft iron bar assumed
the properties of a magnet. Here was the germ that was
afterward developed into the telegraph and the telephone.

With the electro-magnet the minds of men naturally

turned to the transmission of intelligence to a distance,

and in the years immediately following Sturgeon's experi-

ment we find the greatest scientific minds busily engaged
with the problem. Neither the laws of the electro-magnet

nor the laws governing the passage of a current along a

wire, since so admirably expressed by Ohm, were at this

time known, and the rapid falling away of the force of the

current with increased distance led to the belief that an
electro-magnetic telegraph would never be possible. In-

deed, in 1829, Professor Barlow, of England, perhaps the

foremost scientist of his day, after making an exhaustive

study of the problem, published a demonstration, consid-

ered at the time conclusive, showing that it would be ab-

solutely impossible to transmit intelligence to a distance

by means of the electro-magnet.

But soon the dormant hope was again aroused by the

publication of the researches of Joseph Henry, who had
so thoroughly investigated the laws of the electro magnet
that no discoveries except of minor importance have re-

sulted from later investigation; in fact, the electro-magnet

as Henry knew it in 1830 is the electro-magnet as we
know it to-day.

I. Read before Che Chicago Electrical association January 23,

1894,

which comprised as a transmitter a diaphragm, adapted in
its vibration to open and close an electric circuit. At the
receiving station was placed an electro magnet, which, by
the successive current impulses sent over the line by the
transmitter, caused the magnet to alternately attract and
release its armature, to which was secured a thin plate,

which, in the vibration of the armature, was moved back
and forth, thus beating the air and setting in motion the
air particles that conveyed to the ear the sense of sound.
By comparing the telephone of Reis with the telegraph

of Morse, it will be observed that the transmitting instru-

ments differ only in that Morse used a key actuated by the
hand for opening and closing the circuit, while Reis pro-
vided a diaphragm which, for the sake of the analogy, we
may consider a key adapted to be actuated not by the hand
but 'oy the vocal organs. Again, the only essential differ-

ence between the receiving instruments was that Reis had
applied to the armature of the Morse instrument a thin

plate for the purpose of setting the air particles in motion.
Reis, by opening and closing the circuit, was unable

to transmit the complex current undulations upon which
we know the transmission of articulate speech to depend,
and was only able to transmit simple musical sounds. It

has been contended by some that Reis actually transmitted
articulate speech by means of his apparatus and under-
stood the requisite of speech transmission, and, in fact,

that speech has actually been transmitted by the Reis ap-

paratus by causing the contacts of the transmitter to re-

main continuously in contact; but that Reis himself did

not understand the necessity of anundulatory current and
did not transmit speech may be inferred from the fact that

in his later apparatus, which was by him considered

an improvement upon the former, the construction

was such that it is impossible to cause the
contacts to remain coniinuous'y in contact. In
the former instrument a pivoted lever was provided,

one end bearing against the diaphragm and the

other end against the end of a spring, the circuit being
from the lever to the spring. As thediaphragm is vibrated,

the end of the lever is moved toward and from the spring

to close and open the circuit. A screw was provided for

adjusting the end of the spring toward and from the end of

the lever, and by a proper adjustment the end of the lever

may be caused to remain continuously in contact during

the vibration of the diaphragm, an undulatory current
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beiiiR thus produced for the transmission of articulate

speech. In the latter instrument the diaphragm was hor-

izontal, one contact being carried at its center, while the

other comprised a lever restinn loosely by its end upon the

first contact. As the diaphragm vibrates the end of the

lever is successively thrown away from the diaphragm to

open and close the circuit. By this construction it will be

observed that the contacts cannot be caused to remain con-

tinuously in contact.

It will be noticed that there is a remarkable resemblance

between the receiver of Reis and the magneto telephone

of Bell, the difference being that Bell secures the thin plate

by its edges and provides the armature at its center, while

Reis mounts the plate upon a horizontal axis and places
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A HISTORY OF THE TELEPHONE.

the armature upon one end. In both the function of the

plates is to beat the air; in both the function of the magnet
and armature is to set the plate in motion.
We see, therefore, that Reis actually had a receiver

capable of reproducing articulate sounds, had he but under-

stood the necessities of the transmitter, and that by ad-

justing his transmitter so that the contacts would remain
continuously in contact he would have had an articulating

transmitter. Further than this, had he connected two of

bis reqeiyers together, and used one as a transmitter,

speech might have been transmitted. With apparatus of

such possibilities, it does indeed seem remarkable that the

mere oversight of not having turned a screw a fractional

rotation on its axis, or of not having connected two partic-

ular binding posts by a wire, should have shifted the honor

of having first transmitted articulate speech from the

shoulders of Keis to those of men living half a generation

later.

The apparatus of Reis, as Reis used it, was incapable

of transmitting articulate speech since the only effect of

each vibration of the diaphragm was to close the circuit of

a battery and send a current impulse over the line. These

current impulse? being always of the same strength the

vibrating plate of the receiver always produced tones of a

given loudness, but as the rate of vibration of the trans-

mitter varied the rate of vibration of the receiver plate

correspondingly varied, the apparatus being thus capable

of reproducing the pitch of the sounds. But in complex
sounds, and particularly sounds comprising articulate

speech, the air particles do not perform a simple to-and-

fro movement in constituting the sound, but perform the

cycle with more or less complexity, now advancing rapidly,

now slower, perhaps receding slightly and then advancing

to complete the stroke, and it is evident that any trans-

mitter that fails to register all of these variations will fail

to transmit articulate speech. Since the transmitting dia-

phragm of the Reis telephone merely registered the com-
pletion of the stroke and not the intermediate movements,
it was, of course, incapable of transmitting articulate

speech.

In the early 70's Alexander Graham Bell was
working upon a harmonic telegraph, which in its essential

features comprise a permanent magnet, opposite the pole

of which were located a number of reeds, each adapted to

vibrate at a different rate. Encircling the magnet was a
coil of wire connected with the coil of a similar instrument

at a distance. When one of the reeds was set in vibration

it executed a definite number of vibrations, the number
being peculiar to the reed, and the successive approach
of its end to the end of the magnet varied the strength of

the magnet, thus inducing in the coil a current which,

traversing the coil at the receiving station, varied the

strength of the magnet which it encircled to cause the

successive attraction of a reed having the same character-

istic vibration. None of the reeds at the receiving station

thus vibrate except those whose correspondents at the

transmitter vibrate, and, if a number of the reeds at the

transmitting station are caused to vibrate, the correspond-

ing reeds at the receiving station are set in vibration.

Now, since complex sounds may be resolved into a num-
ber of superimposed simple sounds, Bell concluded that

if the reeds be mounted flexibly enough to vibrate under the

influence of sound waves, and are sufficient in number, a

person in speaking against the reeds would set such reeds,

the vibration of which when compounded produce the sound,

into vibration, thus causing the corresponding reeds at the

receiver to vibrate and reproduce the sound. From this

conception of the production of all the simple tones of

which the complex tone is composed, Bell taking a lesson

from the human ear. advanced to the conception of a dia-

phragm which should have not a characteristic vibration to

respond to a particular sound, but which should respond

to all sounds, and the development of this idea led to the

production of the magnetic telephone.

Elisha Gray was at this time also working upon a har-

moniac telegraph, and independently conceived the

requisite of speech transmission. His receiver embodied
the principle of Bell's telephone, but for a transmitter he
provided means for producing changes in the resistance of

an electric circuit by the variable immersion in a body of

mercury of a needle carried upton the diaphragm, the

needle and the mercury being included in the circuit.

It soon became evident that the electric-dynamic or re-

sistance-varying telephone of Gray was the best for trans-

mitting the sounds, and the improvements of Berliner,

Edison and Blake soon followed. After an interference in

the Patent Office, it was decided that Berliner was the first

to conceive the use of two electrodes continuously in con-
tact for varying the resistance, that Edison was the first to

provide electrodes of carbon, while Blake first mounted the

electrodes upon springs in a manner to prevent the break-

ing of the circuit and employed platinum as one electrode.

The variation of current produced by solid electrodes is

limited, and the transmitter has been improved by Hun-
ning by using granular carbon between a stationary plate

and the vibrating diaphragm, a greater variation of resis-

tance for a given movement of the diaphragm being thus
secured. The Running transmitter, with improvements for

preventing the caking of the granular material, marks the

latest stage of development of the telephone transmitter.

Thus we see that the development of the telephone has
been a gradual one, and has followed a logical course, and
is perhaps one of the most striking examples of the fact

that great inventions do not spontaneously emanate from
the mind of one great man far in advance of his age, but
that each but adds his mite to the amassed knowledge of

society, the process continuing until some one happily

supplies that last step, which, added to what has been
done before, carries the undertaking within the pale of

success, the last step being perhaps of no greater intrinsic

merit than the others, but by virtue of its position, like

the keystone that completes the arch, it becomes of the

greatest relative importance. The steps, when considered

in the light of retrospect, often seem small indeed, yet

they were all necessary to accomplish the completed
journey. Thus we see that Morse did little more than
provide a key for Sturgeon's electro-magnet. Reis did but
little more than substitute for the manual key of Morse
one more sensitively constructed, to be operated by the

vocal organs, and. instead of pounding a metal stop with

the armature of the electro-magnet, pounded the air. Bell

did but little more than mount the plate of Reis as a

diaphragm and conceive the idea of using it as a transmit-

ting instrument to produce the all essential undulatory

current, and in fact all of the variable contact transmitters

arc but little more than the Ueis transmitter properly

adjusted, liut while wc, standmg at a distance, arc thus

able to verify the words, well said, that "science moves
but slowly, slowly, creeping on from point to point," we
must not forget that the act is more difficult in the per-

formance than in the after contemplation, and that all of

those to whom wc are indebted for the perfection of the

telephone, from Oersted to liunning, merit our praise, for

each has performed an indispensable part.

The Practicability of Electric Conduit
Railways.

By Albert Stetson.

Part IV.

THE GORDON AND THE LINEFF SYSTEMS.

A small conduit two or three inches square is closed at

the top by an iron cover laid in concrete, and this iron top

serves as the current conductor. It is divided up into

short lengths, about one-third the length of the car, and
these sections are successively alive as the car passes

along, and are cut out of circuit when the car has passed.

POLLAK SYSTEM.

"In this system there is a middle contact rail in short

insulated sections. The conductor carrying the current

lies directly beneath this rail, and by means ot flexible con-

tacts momentary connections are made from it to that

particular section over which the car is at that moment.
These temporary connections are made by the aid of a
magnet on the bottom of the car, which, in passing over,

attracts iron blocks under the rails, making contact with

that section."'

FIO. 6. THE PRACTICABILITY OF ELECTRIC CONDUIT
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Schuckert proposes a modification of this, by having iron

filings, when influenced by a magnet carried on the car,

bridge over the space between the main and the sectional

rail. The holes containing the iron filings were made
widest at the bottom, and it was claimed the sparking
would do no harm, as the filings always present plenty of

new surfaces of contact. This system is not in practical

operation anywhere.
All will remember the announcement some time ago

that Mr. Edison had invented a new system of electric

traction destined to relegate the horses to the bone-yard
and cable and elevated roads to the junk shop. Such an-
nouncements from time to time, coming from so eminent a
source, have done immense harm to electrical enterprises,

and they would utterly annihilate the reputation of any
man less favorably known than Mr. Edison. Hence there

were a few doubters when the pronunciamento came, and
the great results promised have after all failed to material-

ize. The overhead system, we are told, is entirely dis-

pensed with, cars, trucks, tracks and roadbed, such as are
now in use, are retained, certain changes being made in

the joints and cross ties. The power, furnished by 1,000
volt generators, is distributed to reducing apparatus placed
in boiler plate manholes at intervals varying in accord-
ance with the number of cars required to be operated. At
various reducing points the current is transformed from
1,000 volts to a pressure of 20 volts, and put in direct

communication with the tracks. This limit of 20 volts is

fixed in order to prevent horses from being aiTected by
the current. The economy of current is about the same as
with the present system of trolley.

The chances are that that road has reached its full

growth, and will never extend beyond Mr. Edison's labora-

tory.

Mr. Van Depoele proposed a conduit closed by flexib'e

walls. When the shoe passed the slot was to be pushed
open, and the elasticity of the sides of the slot was to

close the opening when the car had passed. All right, in

theory, but suppose a layer of mud rests on the top of
the slot when the car comes along. It opens, lets

the mud into the conduit and keeps it there. A freezing
temperature would soon convince the inventor that a
closed conduit was an expensive ice- making machine!
Such makeshifts will not do. We must work with our
streets as we find them. The operative device must be
simple and of few parts, and we must keep carefully in
mind that a conduit at its best is a dirty place, and that
iron and steel will rust,and when rusted may refuse to work.

Mr. Mansfield, in the paper already quoted, says:
"There is one more system, which practically combines'all
these methods, and which obviates many of the objections.
The inventor has a slot between his rails and boxes, with
contact device within, placed at proper intervals. Upon
this car is a plow which passes along through the slot, and
also a long contact plate or arrangement extending its

entire length. The operation of the invention is as fol-
lows: The plow as it passes through the slot strikes a
lever in connection with each box, which lifts for a dis-
tance of six or eight inches above the ground a piston
carrying the contact piece proper. This is made in the

^. Hering, p. 182.
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shape of a right angle hook placed in a vertically moving
piston, and thoroughly insulated from it. As this is

raised up the long coQtact plate under the car passes
beneath the hook and holds it up. The current is taken
into the car as the plate slides under the live hook.
Naturally, as the car passes along, the hook slides off from
the end of the contact bar and drops back into place. To
protect this hook or contact piece proper, it is covered with
an extension of the cylinder, so that, as far as the street is

concerned, the suiface is perfectly smooth, and one sees

nothing but a small round cover in the center of each of

these boxes. The contact hook is alive oniy when it is

resting on the contact plate of ihe car. Certainly, in so

far as getting rid of all troubles due to the street being
covered with water, this is successful. The fatal weakness
whereby the contact points remain permanently on the

street surface is obviated here by the contact point being
practically lifted six or eight inches above the surface."

Thus saith Mr. Mansfield, but there are some things to

be looked at in this device. First—There are too many work-
ing parts to rust and get out of order. Second—On a

dry day, dirt would get into the hole out of which the con-

tact plate is lifted, and on a muddy day the hole would be
filled up immediately, so that the plate would not go back
into place. It would therefore be necessary to have a

man at each contact plate, or about every six or eight feet.

The plate must go back into place, ic order to leave the

street level. Third—The contact plate must be made very

strong, in order that it may withstand the heavies: traffic

of our streets. Hence the problem of lifting and dropping
such a plate as would be necessary with the car going six

or eight miles an hour is not simple one.

I do not wish to be rash in my judgment, but I see

nothing especially promising in any of these closed con-
duit or surface contact devices. As Mr. Mansfield says:

'Summing up the general results of the underground and
surface methods, it certainly does not look as if we could

expect very much from them in the immediate future.''

Sach was the state of the art, and such the general out-

look for success, when over a year ago I became engaged
in some attempts to solve the problem at Coney Island.

This system was not a sudden idea but had been a gradual

development. For nearly two years it was in process

of development, and a number of inventors have con-

tributed their share towards its completion and success. I
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believe this is a good place to tell the real history of the

invention. There have been many incorrect statements in

the newspapers in reference to this device. No one would
object to certain persons getting credit, even if it did not

belong to them. But, when, by giving this credit, a great

injustice is done to those who did the real work, it be-

comes a matter of duty to set the affair forth in its true

light. The original idea of the box used down there, and
the working of it out to its completed form belongs, I may
say modestly, to me.
Among those who have worked upon the details of the

invention I may mention G. T, Woods, C. S. Van Nuis
and John H. Dale; but whatever success it has attained

has been due to the suggestions and inventions of John J.
Green, who brousrht to the work the mind of the inventor

and the skill of the trained mechanical and electrical

engineer.

Such being the state of the art, the outlook being thus

unpromising, knowing what had been done, having spent

four months in the Patent Office, having examined the

traction question on the whole continent of Europe, we
set to work to construct a system that -should avoid the

defects inherent in other devices. To strengthen their

weak points, to make an all-the-year-round system, was
our object". I assert with the utmost confidence that we
have succeeded. To have gone over the same old ground,

in the same old way, would have been folly for any one
knowing of previous attempts and failures. Perfect insu-

lation, no live wires in the conduit, fewest possible work-
ing parts, with nothing to get out of order! These were

our cardinal points. We have not attempted to make a

road operative in fine weather and under ideal conditions,

but have known that to ensure success we must take the

streets as we find them. They will get muddy, rain will

fall and snow will come, and if a slotted conduit road is to

succeed it must work undisturbed by them. We have, on

three occasions, filled our conduit to the top with mud and
water, burying out oE sight conductors, contact boxes and all

the devices- The illustration, Fig. 6, shows our con-

duit in process of being filled. Mud of the consistency

of paste was used, and the report of a disinterested elec-

trician, not known to me personally, brought there by the

editor of one of our leading electrical journals, shows that

the system was in no manner affected. With the shoe of

the car in the mud, with boxes entirely submerged, the

ordinary measuring instruments failed to show anything

but the best insulation, and no disturbance of traffic would
arise with 50 cars and with a conduit filled with mud and
water. No such condition would ever present itself in rail-

way work, but a space of several hundred feet might get full

of mud, snow or water, and the successful system must not

be disturbed by such trifles. We made our mud test, not
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once, but three times. When the last test was made our
boxes had been under the mud four days. Four days'
submergence is a terribly hard test, but if the line then
works perfectly there is absolutely nothing to apprehend
from an occasional filling up during a shower.

DESCRIPTION.

A conduit is used, similar to that of cable roads, but
nothing like so large or expensive. With our improved
shoe a conduit two or three inches wide and seven inches
deep will answer perfectly, In the slot of the conduit,
attached to the car, runs a shoe extending nearly the
length of the car.

Fig. 8 shows the shoe detached from the car; the
upwardly projecting pieces are the guides for making the
shoe follow the conduit and conform to the curves
The shoe is so supported that should the car leave the

track it detaches itself immediately and remains on the

FIG. 8. THE PRACTICABILITY OF ELECTRIC CONDUIT
RAILWAYS.

top of the conduit. It cannot get caught, as the cable
grip sometimes does, and drag the car along through
crowded streets at a dangerous speed. As seen in the
illustration, the shoe is somewhat like a cigar in shape, so
as not to give any sharp blow to the contact arms. The
sides of the shoe are formed of conducting material, in-

sulated from each other, and perfectly fi^xible, so as to

follow any curves. The shoe can be attached to and
detached from a car in five or ten seconds.

In the conduit are placed two insulated cables, a metallic

return being used. This I regard as necessary to ensure
perfectly safe working. These cables run into and through
contact boxes placed at intervals of ten feet on each side,

they being arranged diaeonally opposite, so that the dis-

tance between the boxes is about five feet. The con--

struction of the boxes and the functions of their various

parts will be readily undestood from the illustrations,

Figs. 9 and 10. Oae shows the box closed and the cable

running into the box, the other the box opened and the

method of securing contact with the cable.

The main is carried into the box and, as can be seen, the

lead and insulation removed for about two inches. Onto
this bared cable there is placed a brass clamp with two up-
wardly projecting tongues.

The contact-making portion of the device is a vertical

rod, having at its upp^r end an arm projecting into the

conduit, and at its lower end a brush adapted to be
brought into contact with the tongues attached to the

cable. This rod and its bearings must, of course, be
properly insulated from the contact box. When no car is

passing, the brush is out of all electrical connection with
the current conductor, but when the shoe on the car

reaches the arm projecting into the coaduit, it swings it to

one side, bringing the brush on the rod into contact with
the tongues fastened to the conductor, and the current

passes to the motor on the car. As soon as the shoe on
the car has passed the box, a torsion spring forces the rod

back into its normal position, and that box is dead. The
box is filled as far as it can be without interfering with ths

movement of the brush with solid parafHae, and above
that with "transil oil." This makes excellent insulation.

Of course the spindle, which at times becomes "alive,"

and its bearings are thoroughly insulated from all parts of

the box and cable. Nothing can bs batter than an in-

sulated cable, covered throughout its entire length with a

FIG. 9. THE PRACTICABILITY OE ELECTRIC CONDUIT
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highly resisting material, and at the points where current
is supplied to the car an insulation practically infinite.

No accident to persons or animals appears possible with
this system. To avoid sparking within the bos, the ends
of the shoe are made of insulating material, thereby es-

tablishing mechanical contact within the box before the
metallic portion comes into contact with the arm, and also

holding the inside contact after the current ceases to flow

to the motor. This is an important feature, for Without
such an arrangement the brushes would soon burn out, the

oil become carbonized and the boxes useless.

Thus far I have described the box that we used at the

Island, but it has long since been consigned to the usual
receptacle for the rejected productions of progressive in-

ventors. It did its work and did it well; it pointed the

6s

way to better things, and we have several forms of box,
entirely obviating the defects in the first. The number
of working parts has been reduced, and we now have the
device brought down to its lowest terms. I regret that it

is not possible for me to show these improvements, but
patents have not been obtained on some, and on others
not yet applied for.

As a guide for future investigators, I will enumerate the
best features and the defects of the old box, as I unde:-
stand them. First—Its insulation was excellent; that is, the
theory of its insulation was. But oil insulation is in many
cases a fraud, a deception and a snare. The best oil in-
sulation is not so good as that of air containing 8d per
cent, of moisture. Oil and water, perhaps, won't mix,
but oil will attract moisture, and the two will make an
emulsion that will cause the investigator much sorrow and
mental anguish. Ordinary paraffin oil, even the highest
grades obtainable, contains a great deal of water, which,
in a device like this, will cause disastrous short-circuiting.
Transil oil seems the best for the purpose. At Coney
Island, before we adopted transil oil, our boxes would go
wrong, in spite of all we could do, and wc only discovered
the trouble by putiing some of our oil in a bottle to settle
over nigh"-, and in the morning found an abundance
of water in the bottom. Solid paraffin is the
only substance that we found capable of with-
standing the action of pirafflh oil, and it must be
the refined variety, such as is sold in hard, white cakes,
lis use even was discarded, for when the water would
work down the spindle through our imperfect stuffing
box, the solid layer formed a bed for the moisture forest
upon, and being close to our brush, it short-circuited the
box. It is better to let the moisture settle to the bottom
of the box, out of harm's way. I don't think oil should
be used on account of its insulating properties, but (or
keeping the working parts from rusting. Second—Our old
box was made in several parts {a mistake, remedied in cur
new one-piece box), and the joints required planing, an ex-
pensive operation. Paraffin oil is difficult stuff to hold,
going through almost everything. In the joints we used
oil paper, screwed them together a5 tightly as possible,
but the oil sDfcened the paper and the boxes leaked. This
we remedied by painting the joints with "insuUac," which

FIG. 10. THE PRACTICABILITY OF ELECTRIC CONDUIT
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withstood the oil excellently. Th'rd—Our stuffing box was
a crude device, and did not, in many cases, keep
out the water; but this is a simple mechanical
affair remedied in our new boxes. Fourth—A torsion
spiing is not so good as a straight one, nor so reliable in

its action. Fifth—We had a short brush in our box.when'a
long one should be used. Flexibility and sure contact are
thereby secured. Sixth— It was a mistake to have the two
upwardly projecting tongues; one contact is the thing, and
the brush always resting against it when the shoe touches
the arm. Otherwise there will be a break on reversing
and consequent "frilling" of the brushes with carboniza-
tion of the oil. Seventh—To make an oil-tight joint between
the cable and the box was almost an impossibility. We
taped the cable where it entered the box, but when it

was tightened up there was often contact between the lead
covering and the box. E'ghth—The box is too large. Ninth
—Great care must be used in selecting and laying the
cable. A slight defect gives leakage; this de-
composes the alkaline earths; chlorine and caus-
tic soda are perhaps produ:ed, and the cable eaten away.
Every joint must be carefully made and carefully sealed.

Some one may say that it is impossible, but I answer that it

is the duty of the supervising engineer to see that it is prop-
erly done. If any one thinks this cannot be done, he is

not my ideal engineer, and certainly does not want to med-
dle with electric conduit railways. These are the defects,

but we have cared them all in our new system. The ex-
cellent principle of the old box has remained untouched by
long expeiiment, the laterally yielding arm being the only
form likely to answer the purpose.

A Short-circuit Causes a Series of Ex-
plosions.

Quite a little excitement was caused in the neighborhood

of the Chicago postoffice last week by the blowing up of

five man-hole covers in the immediate vicinity. The iron

covers were thrown many feet in the air, and it is re-

markable that no one was injured. The manholes are

used as entrances for the Chicago Edison company's arc

light conduits. The explosions were probably caused by

a short-circuit in the conduit which ignited the gases there

confined.
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We have tried advertising in several electrical papers,

and after discontinuing our advertisement in your journal

^Electrical Worldl we advertised for a considerable period

in the Western Electrician, which we found a valuable

paper for reaching the West, cur card in that paper bring-

ing us many communications, a cumber of which resulted

in sales of our alternating apparatus, including a plant for

the University of Wisconsin.—^jc/ra*:/ from a letter of F.

A. La Roche, president of the La Roche Electric Works,

Philadelphia, to W. J.Johnston, publisher of the Elec-

- irical IVorld.

Cincinnati is considering the question of burying

electric wires, and the agitation has been taken up in other

parts of the state. A general underground conduit bill

has been prepared and is now before the Legislature. It

provides that in cities of the first class the right may be

granted to construct, maintain and operate subways for

placing electrical conductors beneath the surface of the

streets. It is also provided that the city may purchase

the subway after 25 years, the purchase price not to in-

clude any sum paid by the company to the city for the

franchise, bul to depend entirely upon the value of the

subways at the time the city takes possession. The

rental for the use of the conduits shall be determined by

the board every ten years. It is hardly possible that the

bill will pass in its present form, as the companies that

would build the conduits would require more protection

for their investmsnt thsn that provided in the conditions

of the orescnt bill.

Mayor GiLROY of New York is not enthuiiastic over

the proposition of Banker Wilson; in fact it may be safely

said that he is opposed to it, and the best indication of this is

the fact that he has proposed that the question be sub-

mitted to a vote of the people. He says: "I do not be-

lieve in any amendment to the constitution, and will not

support one which authorizes this city to loan its credit to

any private corporation. Opening the door to such pro-

jects would not be conducive to the best interests of the

city. I am not in favor of the c'ty entering into any pro

ject into which private capital will not enter, unless the

question is first submitted to the people. I do not favor giv-

ing a loan to a orivale corporation, because I have before

me the fate of the government loan to the Union Pacific

railroad. If private capital would be v\illing to invest in

this road, I would be in favor of exempting the invest-

ment, or even the structure itself, from taxation until such

time as it would be on a paying basis." There is no

dcubt that Mayor Gilroy's position is a good one, whether

it be considered from a financial or political view point.

It is easy to see that the prcj^ci: could be defeated at the

polls. The people of New York are proud of the financial

standing of the municipality and they would do nothirg

that might tend to imperil it. Unless the politicians have

the distribution and control of the funds they would un-

doubtedly defeat the measure. It is almost too much to

expect that New York will get rapid transit through Mr.

Wilscn's plan.

The recent decision of the United States Court

of Appeals at St. Louis in the case of the United

S'ates government against the Western Union

Telegraph company and the Union Pacific Railroad

company is a very important victory for the defend-

ants and is of especial value to the telegraph com-

pany. The case involved an alleged infringement of the

"Pacific Railroad Acts" by the old Union Pacific Railroad

Company, inasmuch as, being bound to build and

operate by its own servants and agents a line of telegraph

for commercial and governmental purposes between Omaha

and Ogden, it has leased lines, poles, wires, instruments,

offices, etc., to the Atlantic & Pacific Telegraph company,

and on July i, iSSi, surrendered its franchise and alienated

its powers under its charter to the Western Union Tele-

graph company. The complaint alleged that the United

States had a lien upon the railway and telegraph lines of

the company, and that by surrendering its franchise to the

telegraph company it had avoided and refused to perform

its duties, and, further, had granted a monopoly of the

telegraph business along its line to the Western Union

company. The United States Circuit Court at Omaha

had decided the case in favor of the government, and it

was an appeal from this decision that brought the case

before the United States Court of Appeals last week.

Judges Caldwell, Thayer and Sanborn, before whom the

appeal was argued, handed down a decision reversing the

finding of the circuit court judge.

Lamp makers generally throughout the country ex-

perienced a sense of relief upon reading the decision and

opinion of Judge Ricks in the Buckeye case last week.

The General Elec'.ric company, however, announces that

it will continue the policy it has followed, and press the

suit to a final hearing. The situation is somewhat com-

plicated, too, by the recent decision of Judge Acheson in

the case of three consumers at Philadelphia, which is pre-

sented in this issue. In this action the local Edison

company, which is the exclusive licensee, brought action

against these institutions to restrain them from using

lamps other than those made under the Edison patents.

The defendants asked that the court exempt from the

operation of the ir junction certain lamps which were

manufactured by the Columbia Incandescent Lamp com-

pany, for the reason that, in a suit brought against that

company in the Circuit Court of the United States for the

Eastern District of Missouri, after the decisions in the

Second Circuit, Judge Hallett refused a motion for a

preliminary injunction upon the defendants giving bond in

the sum of $20,000. The ground for this refusal was a

defense then set up, which had not been made in the

Second Circuit, that the incandescent electric lamp for

which Edison was granted the patent was really ihc prior

invention of Henry Goebel, Hut in the earlier case of the

Beacon lamp this defense had been interposed to a motion

for a preliminary injunction, and Judge Colt decided that

the consideration of this defense ought to be postponed

until final hearing, and that in the meantime the plaintiff

wasentitled to a preliminary Irjunction. In the more recent

case of the Electric Manufacturing company, in the Cir-

cuit Court of the United States for the Eastern District of

Wisconsin, Judge Seaman expressed views similar to

those of Judge Colt, and granted a preliminary injunction

to restrain infringement of this patent. No evidence in

support of the Goebel defense was submitted lo Judge

Acheson, and he decided that "under all the circumstances,

to give to Judge Ilallett's refusal to grant an injunction

the effect here claimed for it, would be to carry the prin-

ciple of judicial comity to a most extravagant length."

Of course, it must be remembered that Judge Ricks' de-

cision had not been handed down when the Philadelphia

cases were submitted, and the defense there introduced

was not presented for Judge Acheson's consideration.

If it shall bs found that a trolley conduit system is im-

practicable or too expensive for the proposed street rail-

way improvement in Indiana avenue, Chicago, as

is probable, why not erect an overhead trolley line?

The residents on the street have good reason

to be dissatisfied with the existing horse car service

and are casting about for some measure of relief,

hoping that it will be possible to induce the Chicago

City Railway company to operate the cars from buried

trolley wires. It is altogether likely, however, that a de-

termined effort to obtain rapid transit on the street by

means of the overhead e'.ectric system can be undertaken

with a fair prospect of success, whereas the building of a

trolley conduit, in the present state of the art, is a remote

possibility, to say the least. The most receit experiment

with an underground electric system on a commercial

basis is that now making in Washington, and those who
have followed it carefully are compelled to admit re-

luctantly that in has not proven an entire success. It will

be difficult to induce the Chicago City Railway company
to build what must be conceded to be but little better than

an experimental line in Indiana avenue at a cost of $80,-

000 or $100,000. Will it not be wiser, then, for the

residents on the street to bend their energies to securing

the comparatively cheap overhead system, which, after

trial in nearly every city in the country, is conceded to give

excellent service?

Indiana avenue is well adapted for the erection of a

model overhead trolley line. It is a long, straight thorough-

fare, almost entirely devo'.ed to residences. There are

very few tall buildings, so that the cry of inter-

ference with the work of the firemen would have no

weight. Indeed, with the center-pole construction here-

tofore proposed and illustrated in the Western Elec-

trician of April 23, 1892, and with buried feeders, this

objection could not be raised in any event. It may also be

remarked that the street is already supplied with double

tracks, so that no greater proporLion of the roadway

would be occupied. The opponents of the improvement

will contend, of course, that the center line of poles, with

the cross-arms and suspended wires, will mar the sightli-

ness of a fine residence street. But is this a valid ob
"

jeclioL? We think not, and we commend the pictures

before alluded lo, showing the avenue with and without

the overhead trolley, to those who entertaia a different

opinion. If a construction similar to the one there illus-

trated be employed, every fair-minded man must admit

that the esthetic drawback would be very slight indeed

when compared with the advantages of the system. The
actual obstruction to traffic on the street would be also

unimportant.

As the people living on Indiana avenue are, as a rule,

cultivated and well informed, we take it that there is no

danger of their being misled by the hysterical "deadly

trolley" cry of a portion of the Chicago press. In itself,

the trolley system is as harmless as the horse cars. Of
course in crossing the street between corners pedestrians

must calculate on the increased speed of the cars, but

rapid transit is just what the residents of the avenue are

clamoring for.

If the people on Indiana avenue are really desirous of

an improvement in their street railway facilities, and will

give the subject careful and unprejudiced consideration,

we are confident that they will insist on the best type of

overhead trolley construction. Such a line as we have

suggested would bring no regret to the residents on the

street and would undoubtedly be the forerunner of others

on outlying Chicago streets, whjre the conditions are ad-

vantageous.
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The Telephone Situation.

Reports from all parts of the country indicate that

widespread interest has been aroused by the announcement

of the expiration of the Bell receiver patent on January

30th. The general public is thoroughly disgusted with

the greediness of the Bell monopoly, and is eagerly hoping

that the expiration of the receiver patent will open the

way for a free use of the telephone in all its applications.

While it is probable that not all of the bright anticipations

of non-technical telephone users will be realized, owitg to

the lavish expenditure of money made by the parent and

licensee companies within the last two or thre^ years for

self-protection, and also to the number of subsidiary pat-

ents for improvements owned by the Bell company, there

seems no doubt that a fine business in private line instru-

ments will spring up within the next six months, and,

indeed, this demand may be said to have begun. All of

the importaat electrical supply companies are figuring on

telephone business, and several have non-infringing in-

struments ready for immediate delivery. No one need

delude himself, however, with the belief that the

American Bell Telephone company is going out

of business for many years to come. The recent ap-

plication for legislative permission to increase its

capital stock $30,000,000 shows, if indication were needed,

that it intends to fight. Another fact of great importance

is the announcement of the Metropolitan Telephone &
Telegraph company of New Yoik that it will sell hand

telephones outright for $2.50. Of course if the Metropol-

iton company can sell telephones, the inference is that the

Chicago Telephone company and oihsr licensees can do so

also. This indicates that the Bill people are themselves

making a bid for the private line business, and, with their

position and experience, they can hardly fail to secure a

considerable portion of the new business. Still, the peo-

ple at large are so much opposed to the idea of doing more

business with the Bell company than they are compelled to

that the monopoly will have to offer great inducements to

overcome this repugnance. In relation to the Bi^rliner

transmitter patent, it may be said tnat the prospect of a

speedy decision in the suit brought by the government for

annulment is not encouraging. Everybody realizes that

the methods by which this patent was kept in interference

and finally issued were scandalous; but the movements of

the government in legal matters are proverbially slow at

best, while in the present case the existing administration,

for some reason, appears to take no particular interest in

the prosecution. If some private concern which was in-

jured by the delay should push the case vigorously, a de-

cision could undoubtedly be reached much sooner; but the

trouble is that a decision annulling the patent would be of

€qual value to all the companies opposed to the Bell in-

terest, s) that the complainant would be virtually fighting

the battle oE its business competitors. In central exchange

business in large cities but little has as yet been doae in the

way of actual competition with the Bell licensees, but

many projects are on foot and there may be more tangible

developments later.

NOTES AND PROJECTS.

The president of the Western Telephone Construction

company of Chicago asserts that the Bell company has

voluntarily settled the infringement suit which it brought

against the former some months ago. He adds that he

does not know why the Bell company did this unless it was

because it did not want to answer questions which would

show up facts in its organization that it desired to conceal.

The Western Telephone Construction company recently

asked for a franchise. The ordinance is in a committee of the

Chicago city council. President Keelyn says that the com-

pany will open an exchange in Chicago, but he can not say

when. The company, he says, has a factory in Chicago

equipped with $100,000 worth of machinery and is manu-

facluring telephones to sell. "Where is the factory

located?' he was asked; and in reply the president said:

"For cerlain reasons I cannot give that." The com-

pany announces, however, that it is installing its first ex-

change at Albert Lea, Minn., where about 100 instruments

are being put in on the automatic system.

Attorney Edward Kibler of Newark, O., has prepared a

bill for the Ohio Legislature pertaining to the establish-

ment, ownership and control of telephone exchanges by

municipalities. Senator Iden will probably introduce the

measure.

A dispatch from Milwaukee states that a number of the

retail druggists who are fighting the introduction of the

automatic telephone, with its concomitant 10 cent fee,

have issued a circular to telephone subscribers asking for

co-operation in the war against the telephone monopoly.

The druggists say that a mass meeting of the telephone

subscribers will be called in a few days. The druggists

insist that a person who pays rental for a telephone should

be allowed to use the instruments, no matter where they

are located.

The Harrison International Telephoae company is said

to enjoy the unique distinction of being the only telephone

company that has won in a legal contest with the Bell

people. It claims lo have had for several years exchanges

competing Uirectly with the Bell telephone. In Fort

Smith, Ark., are two telephone exchanges, each having

600 instruments. The central offices are on opposite cor-

ners of two streets, and one is the Bell and the other the

Harrison.
Last year there were 552,720 telephones in use in this

country. They were all owned by the parent Bell com-

pany, whose gross earnings for rent and royalty and divi-

dends from subordinate companies amounted to $5,100,

-

38o. The net earnings were $3,41 1,674.

In speaking of the relations of the Western Union

Telegraph company and the American Bell Telephone

company, the Chicago Tn7>une S3.ys: *' It is difficult to see

how any new concern could attack the telephone monoply

with a tithe of the effectiveness that the Western Union

could if it chose, and on the other hand no concern could

make it as lively for the Western Union on short order as

the American Telephone company. It has hankered for a

long time to go into the telegraph business, so that it might

utilize its plant lo the utmost, and make its wires pay a

double profit, telephoning by day and telegraphing by

night. It will be able to do so in a short time if it chooses,

and it is well for it to be in readiness to fight back if the

Western Union attacks it."

It is stated that the old Pan Electric Telephone com-

pany has come to life again in S:. Louis. It proposes to

sell telephones outright.

A local exchange company has been organized in

McKeesport, Pa., to use the Shaver system. It is proposed

to extend the lines to Pittsburg and Allegheny.

The old Drawbaugh company is endeavoring to secure

a franchise for an exchange in Philadelphia.

The Northwestern Telephone & Electric company is the

name of a corporation recently organized In M'lwaukee

with the intention of establishing telephone plants in places

throughout the Northwest, particularly in the smaller

towns. Negotiations are now being made for plants at

several places in Wisconsin.

The Colorado Telephone company of Denver—a Bell

company—appears to be well entrenched, as it has its

conduits under the asphalt paving of the business district.

An opposition company has a franchise, but it does not

intend to do anything at present.

The A^t-w Vor/: Tribune has the following: 'From a

trustworthy S3urce it was learned that the Metropolitan

Telephone & Telegraph company was putting itself in a

position to kill all competition. It was learned that the

Western Electric company, which does much of the work

for the American Bell Telephone company, had received

orders to manufacture so many instruments that an

increase had been ordered in the working force of the

company, and that all the smaller telephone companies

throughout the country were to be equipped with the

latest and best instruments at a price so low that it would

be impossible for new companies to compete with them."

DR. d'UKGER on the SITUATION.

To the Editor of the Western Electrician:
With your permission I will give, correctly, the inform-

ation so many people are seeking, and I will give it, too,

in words so plain that there can be no mistake about it,

first remarking that many of the uninformed are blinded

by roguish people stamping articles as patented which are

not. The applicaticn for a patent is not a patent. I

think it is illegal for any applicant for a patent to send out
his invention as patented on the strength of an applica-

tion; but in the telephone business this villainous scheme
to deceive has been much resorted to. Now for the facts

as to the controlling telephone patents:

1. The first patent of A. Graham Bell was not for a
telephone at al', but for an "improvement in telegraphy."
It was issued March 7, 1876, and expired March 7, 1893.

This was the basic patent, so called because the United
States Supreme Court, in the case of Drawbaugh and Bell

(a suit for priority of invention), decided that Bell had
found the way and that nobody else had any right to send
sound by electricity, and that sound was speech. The
braying of an ass is sound, but it is not speech. The
telegraph had used sound for forty years! Nevertheless
this absurd decision was made and people had to abide by
it. The court was equally divided on the question, Judge
Waite, the chief justice, having the deciding vote. He
cast it wiih the Bell half of the court and then he—Waite
—died the next day. A minority opinion was published

by the Drawbaugh half of the court,

2. The next patent was a "combination" patent, se-

cured also by Mr. Bell, en January 30, 1S77. This patent
expired on Tuesday, January 30, 1894. It was the

first telephone patent. In Bell's first patent neither the

word "speech" nor the sending of words by electricity

was referred to or suggested.

3. In 1877 both Edison and Berliner applied for elec-

tric telephone patents, in which carbon was used- The

Western Union Telegraph ccmpany first secured the rights
of Edison, the American Bell Telephone ccmpany secur-
ing the rights of Berliner; so it was concluded between
these two companies thtt, as Edison snd Berliner had
somewhat the same ideas, they would just unite as brothers
and allow the matter to He in the Patent Office, the West-
ern Union Telegraph company thus joining hands with
the Bell people, an agreement bting entered into which
gave to the Western Union twenty per cent, of all the
money that could be squeezed cut of the people
in the telephone business. In consequence of this deal,
then, in the United Slates Patent Office, the claim of Berliner
rested until November 17, 1891—fourteen years—and
the claim of Edison until later on, May 3, 1892; that is,

on November 17, 1891, Berliner was given a patent, and
on May 3, 1892, Edison was given a patent.

4. There were other patents, tmong them Blake's
(issued November 29, 1881) and the Hunning, an Eng-
lish patent (issued August 30,1881). But let the public
distinctly understand that all the telephone patents of
Blake, all the telephone patents of Edison, as well as that
of Hunning, are now dead, null and void. Their legal

demise was brought about by expiration in a foreign coun-
try, where they were either applied for or granted before
being applied for or granted in the United States. The
United States Supreme Court decided that question March
27, 1893. The existence of a patent here ends when the
patent for the same thing expires in a foreign country,
provided applicaticn for the patent was first made abroad.
It is paradoxical, but nevertheless true, that the Edi-
son patent of May 3, 1892, was actually dead before the
United States patent office issued the certificate for its

life. But right here is a scrap of information very import-
ant to the public: Although any person now has the right
to manufacture either a Blake, a Hunning or an Edison tele-

phone, such telephone must be made in strict accordance
with the original specifications. When these instruments
are thus made they are worthless for commercial purposes,
because of their constantly getting out of order. The
fact that patents were graLted for them is no evidence of
their worth. A few words were transmitted by them and
this was sufficient to secure patents; but, as for com-
mercial woik, as telephony is now understocd, it is simply
out of the question. It is true the Bell company has man-
aged to get along with them, after a fashion, but it hiS
only succeeded in doing so by combining the brains, as it

were, of Edison, Blake, Berliner and Bell; a hearing in-
strument from Bell, a spring and some platinum from
Blake and a carbon button from Edison and Berliner.
Even with this crude combination there is, has been and
always will be, a large amount of annoyance, as all tele-

phone users know. This defect—an almost fatal one— is due
entirely to the fact that such instruments clog up. They
have to be constantly cleaned if only reasonably fair work
is to be gotten out of them. Both the carbon button and
platinum point require a good deal of rubbirg up, hence
all the repairers of such telephones carry with them
pieces of emery paper and likewise a quantity of tissue

paper.

5. There are hundreds of magne'o te'ephone patents,
such as that of Bell's, which expired on the 30th ult. ; but
it is not necessary to refer to these, it beirg wtll krown to
every electrician that the only serviceable and reliable tele-

phone must of necessity be an electric telephone. In a
raagceto telephone (I do not give this as information to
electricians) the electromotive force is the mouth; and,
although we have many loud-mouthed people on this

earth
,
particularly spies, ferrets perjurers and legal parasites

of big monopolies, very few have lung force enough to get
up induced currents sufficiently powerful to carry voice vi-

brations a mite, much less a hundred or a thousand miles.

6. The Hunning, the Bell, the Blake and the Edison
patents dezd—what next? Then comes the D'Unger all

carbon microphone transmitter, an all carbon multiple
contact telephone transmitter, patented October 2,

1888, consisting cf four carbon pencils swinging from
a metal road and resting at a particular angle on a carbon
bar, the bar itself fi.xed in a yoke at one end of a lever,

the opposite end of said kver being fastened by a hinge
to the centre of the diaphragm or voice-plate and the
lever so arranged that the strength of the voice-wave on the
bar is nearly four times more poweiful than the voice itself.

This arrangement not only makes the instrument more
powerful than any other now known, but it makes it a self-

cleaning machine, a property no other telephone has. Being
the inventor and patentee, it is not for me to speak of its

merits. I will merely say here that, during the last four

years, more than six thousand telephone users have tested

it, including hundreds of the leading experts of this

country, England and France.

From the foregoing it will readily be perceived that the

recent expiration of the Bell and other patents is not, after

all, of much real service to the public. True, the people
can have magneto 'phones; but, as already said, magneto
phones do not fill the bill.

The stories flooding the newspapers—east, west, north
and south—to the effect that the American Bell Telephone
company has hundreds of patents stowed away, etc., and
that nobody else has a switchboard or magneto-signal bell,

are mere bosh, sent out to deceive and confuse the people.

That monopoly is not now the owner of a single telephone
transmitter patent that is worth a dollar. They do own
the Berliner patent, of November 17, i8gi, but the United
States government, which began a suit on February gth,

1893, to vacate this same Berliner patent, on the ground of

fraud, has accumulated a wagon-load of testimony, which
will prove that what has been given to Berliner should have
been given to Edison, and that the reason why it was not

given to the latrer was because, had it been so given, it

would have been null, as Edison had put in an application

for the same thing in England, whereas Berliner had not

put in a foreign application. It was impossible to prolong
the monopoly with the Edison claim. It is probable,

though, that the most important of all the testimony
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secured is that there remains nothinjj whatever of liirlincr's

original application but his signature and the signatures of

his witnesses. There are piles of exp-jrt testimony and

many afiidavits proving irregularities in the patent cnke,

collusion ;ind non-coniplicancc with the patent oflict laws,

on the whole showing that specilications for a valuable

thing have been substituted for specifications of a worth-

less thing, it being conclusively shown that what Berliner

had asked a patent on was of no value whatever.

But what need of all this? The very point in question,

in a parallel case, has already been decided in the United

States Circuit Court, Judge Nixon presiding. The case is

I hat of the Bate Refrigerator company versus Gitlett. The
decision of the court w.is that the date of the application

for a patent has nothing to do with the matter of its

issuance that patent dates from its issue. The Berliner pat-

ent is dated November 17, 1891. Hence, I claim that, so far

as its carbon-microphone is concerned, it is an infringe-

ments on the D'Unger telephone patent, which was

granted more than three years before. This is not my
opinion alone; it is the opinion of several of the ablest

patent attorneys in the United States.

I can assure the public, who are soon to have the bene-

li: of the D'Unger telephoie in exchanges (hundreds of

them are already in u^e in private lines) that any attempt to

infringe upon this patent will be attended to with such

vigor and determination as will convince the most timid

that there exists at least one telephone company in this

land that will protect its legal rights and that it cannot be

scared or bluffed out of existence. As the D'Unger
patent was granted before the expiratlDn of any foreign

patent on a microphone of any kind whatever, it is the

only valid patent on an all-carbon contact telephone

transmitter in this couatry.

It only remains for me to thank you for your manly
efforts to disabuse the public mind of the idea that, be-

cause the Bell company has a big switchb Dard and a gravity

switch connected with a signal bell nobody can give the

public telephony. There is no patent on the fundamental
principle of a switchboard—no patent on the fundamental
principle of a magneto bell. There may be a thousand
patent switchboards and a thousand patent magneto bells,

for aught the public or I know or need care. The Chicago
Twine-Wire company (I am not a member of that com-
pany) does not need a switchboard, or signal such as the

Bell people are using; indeed, it would be foolish to

adopt it. It will use something else that will do the

work much better and quicker. They will give good ser-

vice at about half what the people are now paying for poor

service. The D'Unger telephone has and will be on ex-

hibition every day except Sunday, from 2 to 4 P. M., at room
No. 733, Palmer House. It is daily sending voice vibra-

tions through a resistance of 36,000 ohms, and will send
them through 100,000 ohms. Respectfully,

R. DUnger

Electric Railway Agitation in Chicago.

The residents on Indiana avenue. Chicago, are becom-

ing dissatisfied with the horse car service on that street,

and are discussing the prospect of electric traction. This

street is one of the important residence thoroughfares of

the South Side, but the horse car line is operated as a

feeder to the Wabash avenue cable road, and the rate of

travel upon it is exasperatingly stow. As pointed out in a

paper read by Frank L. Perry before the Chicago Electric

club nearly two years ago, and published in the Western
Electrician of April 23, 1892, Indiana avenue offers

exceptional advantages for an overhead trolley line, with

center-pole construction, the esthetic objection being re-

duced to a minimum, and hardly worthy of consideration

in view of the unquestioned advantages of such a system.

Illustrations were presented at that time showing Indiana

avenue with and without overhead construction, the ap-

pearance of the street showing no "disfigurement" in the

latter case- The residents on the street have not decided,

however, on the system they wish to adopt, and it ii not

definitely known what arrangement can be made with the

Chicago City Railway company. At a meeting recently

held in the Lukota Hotel A. W. Wright of the American

Siemens & Halske coaipany explained the trolley conduit

system in use in Budapest, and offered to put a similar

line in Indiana avenue at a cost of $37,500 per mile. A
committee of five was appointed to consider the matter

and to confer with the railroad company.

Electric Light Convention.
An innovation for the Washington convention beginning

on the 27ih of this month is an invitation extended to electric

railway companies to send representatives. The discus-

sion on ihe use of storage batteries in central stations and

on the electrolytic effects of earth-return currents will be

of especial interest to railway men. A rate of a fare

and a third has been secured from all sections of the coun-

try except that portion west of the Mississippi and north

of Burlington, Peoria and Chicago, the cities named being

included in the rate. It is hoped that a like concession

will be obtained for the territory farther west. The local

committees on transportation are as follows: A. C. Shaw,

Boston; C. F. Hesser, Cincinnati; H. A. Cleverly, Phila-

delphia; E. H. Heinrichs, Pittsburg; M. J. Sullivan,

Chicago; Jas. I. Ayer, St. Louis; E. R. Weeks, Kansas
City; W. W. Borst, Denver, Col.

Air Core Transformers.

Bv Frederick Bedell ano Albert C. Crehork.

In a paper on "The B;havior of an Air Core Trans-

former When the Frequency is Below a Certain Critical

Value," read before the Thysical society, October 27, 1893,

E. C. Rimington his cilUd attention to the case in

which the primary current of a transformer falls off when

the secondary is cloieJ. This phenomenon was noted by

us last spring and attentio:i called to it on June 17, 1893,

in Article V., on the "Theory of the Transformer,"

where a curve is drawn showing the value of the primary

current for different loads. We have not yet seen the full

text of Mr. Rimington's paper, but from various refer-

ences to it wou'd infer that much of the same ground has

been covered by him as was given by us in a paper before

the Electrical Congress in Chicago last August, entitled

"General Discussion of the Current Flow in Two Mutually

Related Circuits Containing Capacity," printed in full hi

the Physical /vVr'/t-ze for September and October, 1893.

In a more recent communication Mr. Rimington calls

attention to the fact that Mr. Kennetly, in an article en-

titled "'The Impedance of Mutually Inductive Circuits,"

covered some of the same ground as given by him in his

paper before the Physical society. In a geometrical

treatment of the same subject, "Theory of the Trans-

former," VIII., we showed the identity between analytical

and graphic methods of solution, including that of Mr.

Kennelly, and showed that the whole is derivable from

the results given in the paper above referred to presented

by us before the Electrical Congress.

This decrease in the primiry current of the transformer

as the load increases, where the constants of the trans-

former have certain particular values, is certainly an in-

teresting one, although the amount of increase would al-

ways be small. Although the transformer has bean the

subject of a great deal of discussion, and its theory has

been approached from all sides, and the instrument ex-

psrimented upon by many different methods, it is still a

fruitful source of study to the theorist and experimenter

and there is still room for the discovery of many facts in-

teresting and unique.

COMMUNICATIONS.

Improvement Suggested for Ohm Sifters.

To the Editor of the Western Electrician:
The writer has read with interest your note in the last

number of the Western Electrician in regard to the

'ohm sifter" accident at Hazel Park, Minn., and also your
proposed remedy. It Is with extreme reluctance that I vent-

ure a suggestion in regard to this method of yours, but I

feel it my duty to state that your proposed method was
discarded by many some two years ago. Since the advent of

the "Westinghouse vacuum," methods have changed as to

the best treatment of "ohm sifter" troubles of dynamos.
For instance, suppose the ohms and volts had become
congealed in the volt wire before the dynamo tender had
noticed the trouble? Even the instant reversal of the
dynamo would not have been sufficient to have forced the
ohms out under this condition. By boring a small hole in

each field magnet of the dynamo and keeping a few quarts
of "Wes inghouse vacuum" on hand all trouble such as
described may be speedily righted. In case of trouble all

that it is necessary to do is to pour a small quantity of

"Westinghouse vacuum" in the holes in the field magnets
and then quickly cork up the holes. The combined action
of the vjcuum on the field mignet convolutions and the
vioLnt hysteresis effect produced thereby will promptly
draw back all of the ohms that were in the volt wire. The
ohms may be collected and saved by catching them as they
drop out of the positive lug of the dynamo in a metal
scoop with insulated handles.

Odms will get in the volt wire of either direct or alter-

nating current plants, althcugh seldom to such an extent as
to injure the automatic ampere controllers lately placed on
the market, and the method suggested by the writer can be
used with safety and advantage in nearly all electric light

and power-plants.

The ohms collected may be preserved by placing them
in a barrel and covering them with water, and when a
sufficient number are on hand they can be sold to storage
battery companies, who buy them in bulk in large quantities.

Chicago, January 27, 1894. C. K. M.

Testimonial to G. B. Pennock.
To the Editor of the Western Electrician:

My attention has been called to a circular issued by
George B. Pennock, in which my name is unwarrantably
used, and which, to say the least, is misleading.
To a casual observer, this circular would appear to be

a report of an exhaustive test of the Pennock system of
multiplying power by a "volt distributor," and assumes
that I would be responsible for the statements and figures
contained therein.

A more careful perusal of the subject, however, would
reveal to the experienced engineer the real object of the
author (to mislead), so there is little need to warn those
posted in such matters; but, for the benefit of laymen, and
would-be investors in electrical enterprises, allow me to
say, through the columns of your paper, that I have never

made a detailed report of the Pennock system of distribu-

tion for any one.

At the solijitation of a client, I called at Mr. Pennock's
laboratory, to investigate the workings of the machine.

After listening to Mr. Pcnnock's explanation of, and
claims for, his crude apparatus, and taking several readings

of the current output of his battery while dong various

kinds of work. I was unable to report a multiplication, or

saving of power to any ex'ent whatever, by the use of the

"volt distributor," much less to verify Mr. Pennock's
large claims to economy.

Before seeing Mr. Pennock's apparatus, I suggested to

my client that the electricians of the country condemned it

as a fraud, though I visited the exhibit in Boston with a

fixed determination to give due credit to any point of

merit I might find.

My search for merit was fruitless, but a careful survey
of the exhibit, and of the methods employed by Mr.
Pennock and his satellites, confirmed the report I had heard
of this system in other localities.

A hungrier set of parasites is seldom seen, seeking as

their prey any one with money. The bunco steerer's

vocation seems mild when campared with this.

In the circular referred to, Mr. Pennock has arbitrarily

as uaaed conditions and figures to suit his own conven-
ience, while the facts in the case do not warrant a single

conclusion in this truly wonderful document.

New York, February 2, 1894. C. S. Van Nuis.

Electrical Engineering of 1893 from an
English Point of View.

In a carefully written review of the work in electrical

engineering for the year 1S93 the TTK^'^t'.fr of London

makes some interesting comments on the electrical show-

ing at the World's Fair. With the exception of one or

two inaccurate statements—su^h as the assertion that prac-

tically all the exhibitors in the electricity building were

allied with either the General Electric or Westinghouse

companies—this portion of the article is well considered

and fairly written, constrasting favorably in this respect

with the splenetic strictures of some of the distinctively

electrical English journals. It is as follows:

Passing now to the exhibition, we have, of course, dealt

with the electrical exhibits at considerable length in our
columns. Perhaps the most striking feature in the United
S ates and in the exhibition grounds was the great develop-
ment of electric traction. While in Great Britain there

are as yet very few street cars worked by electricity, the

number in the States is enormous, and is rapidly increas-

ing.

The Intramural railway, in the grounds of Jackson
Park, was somewhat simi'ar to the elevated railway at
Liverpool, and although this type has not as yet displaced
the use of steam upon the elevated tracks of New York
and Chicago, it is doubtless destined to be used to a
large extent in future. The electrical industry in the
United States seems to be almcst entirely in the hands of
two very powerful corporations, the General Electric

company and the Westinghouse company; aad although
the names of many other electrical firms appeared in the
electricity building, the^e are merely the titles of firms
which have become absorbed by one or other of these power-
ful corporations. Ojc great point observable in the Ameri-
can practice is the standardizing of the various machines and
accessories ; this doubtless facilitates the work of supply,
and the principle does not appear to be sufficiently closely

followed in this country. The electricity building at the
Chicago exhibition contained a large number of interest-

ing exhibits, but there were very few departures from
ordinary practice in the machines exhibited. The great
experience obtained with street car motors has led to-

several different types of motors, each of which appears
to have its special although different advantages. Upon
the lagoons in Jackson Park about fifty-two electric

launches might be seen in motion, and the charging ar-

rangements for these were very convenient. The electric

fountains worked very successfully, and the electric light-

ing of some of the large buildings was both artistic and
satisfactory, especially that of the dome of the administra-
tion building, which was perfectly lighted, no lamps being
visible from below, as all were hidden in recesses round the
dome itself. Two electric welding plants were exhibited
in the electricity building, one by the Thomson-Houston
company and the other by the Burton Welding company.
Both of these work upon similar lines, and appear to be of
use for long, thin objects moie especially ; they of course
differ entirely from the Benardos arc process, which, in the
hands of Lloyd & Lloyd of Birmingham has attained some
success in Great Britain, while the Thomson-Houston pro-
cess does not appear to have found so much favor as was ex-
pected, except for the welding of wire and thin bars. The
electric motor is being largely applied to hoists, and several
good arrangements were described in our columns. The
machinery building, however, contained perhaps the finest
exhibits in the whole exposition, consisting of the great
generating plant which supplied electricity for all the
various purposes except the Intramural railway. The
large dynamos built by the Westinghouse company were
splendid examples of American practice, and they were
driven in some cases by belting and in others direct. The
switchboard was very well finished, and was much more
substantial than might be expected from the United States
practice in ordinary small central stations. It appeared to
us that Great Britain was very poorly represented indeed,
and this was especially noticeable, as the exhibit of Germany
was exceedingly fine, and adjoined the British section.
Up to a late date it was quite uncertain what space would
be taken up by British exhibitors, and a lamentable lack of
energy was shown. The application of electricity to elec-
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trie cranes was well illustrated by fine overhead travelers

in this building, and in many cases motors were employed
to drive detached exhibits. Arc lighting was in almost all

cases carried out by direct high-tension currents, as they
are considered in the States far preferable to alternating

currents for this purpose. The World's Fair was no ex-

ception to the general rule that great sums are spent

by the exhibitors in advertising devices, and much in-

genuity was displayed in producing varied artistic effects

by means of lamps. The purely telephonic interests

were well represented by the Bell Telephone com-
pany, who had installed their stand to represent a
central telephone exchange. They also had a special

direct telephone line from Chicago to New York, a dis-

tance of close on one thousand miles, and a special person

was detailed to attend to the wire, so that the public might
be able to use the line. There appears, then, to be no
reason why the chief cities in the United States should not

be connected by trunk lines.

So much had been heard and read concerning the suc-

cessful alternate current motors in the United States that

visitors to the exhibition were naturally curious to examine
specimens of these machines. The Stanley motor ap-

peared to be, perhaps, the most novel type, but all labored

under the disadvantage of being difficult to start with full

load when using a current of such a high frequency as is

usually employed in the States; and we may remark that

this frequency is about 130, while in Great Britain it varies

from 60 to 100, and on the Continent goes as low
as 42. One of the novelties shown at Jackson Park
was an instrument known as Professor Elisha

Gray's telautograph, but the unsatisfactory point

was that no visitors were allowed to see the internal con-

struction of the machine. Writing performed at one in-

strument on a special desk was reproduced upon a similar

desk at the other instrument; but so far as we know it is

as yet impracticable to write above two or three words per

minute. Possibly, however, the future may see an im-

proved machine which will be commercially useful. The
Edison phonograph was in great request at the exhibition,

and the public were enabled to hear all sorts of songs re-

peated. Instruments of this class have recently been im-

ported into this country in large numbers, and at many
street corners they form an attraction to the public.

Another method of telegraphing drawings was exhibited

in London during the past year, at the Royal Institution,

by Francis Galton. This, however, was a m'ithod of

telegraphing by means of code signals, and reproducing

the drawing in a series of dots at the distant end. With
respect to coal-cutting by electricity, very little advance has
been made in the past year. The disastrou"^ coal strike,

which lasted such a long time, made the colliery owners
unwilling to spend more money in expensive machinery,

but in the future there is no doubt that the result will be

to make the masters more anxious to attain a position of

independence of the collier, and employ ordinary laborers

to attend to coal-cutting machines. There were at Chicago
several good examples of special tools, which differ con-
siderably from those which have found most favor in Great

Britain.

The same journal gives considerable space to a com-

parison of the existing methods of street railway traction

as developed and advanced in 1S93, which will be read

with interest in the United States as the testimony of a

competent and disinterested British observer. A long ex-

tract is given;

Among the subjects which are just now attracting much
attention, none possess, for the moment at all events,

more interest than the question of traction on tramways.

We have dealt pretty fully with the electrical aspect of the

subject below, but it is by no means to be supposed that

electricity will have it all its own way. From first to last it

is a question of money, and that system which has the

smallest working expenses will in the long run, other

things being equal, prevail. There are five principal

systems, leaving out horse traction. These are steam,

compressed air, the cable, gas and electricity. Steam

has achieved but a qualified success; compressed air has so

far attained to no commercial importance. The race lies

just now between electricity and the cable, which latter,

almost unknown a few years ago outside the United States,

has now attained a large measure of popularity. In

United States it is said that there will very soon be 800

miles of track, representing a capital of ^25,000,000, at

work. In Melbourne almost the whole length of the tram-

ways, representing about 130 miles of single track, is

worked by cable. In Sydney the system is being adopted.

The most recent development of the system is the line

constructed between Kennington and Streatham-hill by
Mr. Colam, which has been fully described in our columns.

Only two other methods of traction remain to be men-
tioned, namely, the oil and the gas engine. Experiments

are being carried out in this direction. It has yet to be

seen what success will be obtained. With us horses con-

tinue to be more employed than any other means of haulage.

We do not like overhead electric conductors in our large

towns. We do not like steam engines in our streets. Air-

propelled cars have not been a success, and underground
electric conduits have failed. There is, however, one ex-

ception lo this, which is the Budapest conduit line.

Although numerous circumstances conspire to make this

an economic success, there is at least one detail in the con-

duit which cannot be followed elsewhere, namely, the

width of the slot, which is big enough to allow the tires of

narrow carriage wheels to fall in. We do not, however,

see why anything more than half an inch is necessary for

this slot, for a collector could be made of sheet copper,

which need not be more than a sixteenth of an inch in

thickness, might be of considerable length in the direction

of the slot, so as to give plenty of strength, and might be
well insulated and then surrounded by a wearing armor.

As to leakage, it cannot be seriously urged that the loss

on this account from moisture, etc., in an underground
conduit need be a serious source of loss; and, indeed, not
necessarily very much more than that on the South London
or the Liverpool overhead line, where, especially in the
latter case, very large steel conductors, open to all atmos-
pheric conditions, are used successfully. In very few
places has the difference between the cost of haulage by
electric means been sufficiently in favor of electricity, as
compared with horses, to invite successful tramway com-
panies to discard the latter or to enable the poorer companies
to obtain new capital for working on a new system The
sources of loss by underground electric conductors have
been supposed considerable. This is not necessarily the
case with the overhead conductor, but in crowded towns
and narrow streets, and wherever crossings are numerous
or not of a simple order, the overhead system mvolves
highly objectionable features. It must, however, be
admitted that in a good many places the overhead conduc-
tors might be so arranged and supported as to offer no
grounds for serious objection, and we may expect in the
near future such modifications in the propelling machinery,
as well as the overhead gear, as will make the system prac-

tically and commercially satisfactory where horse haulage is

now too expensive. Hitherto secondary batteries have not
been successful for tramway purposes. It has not been
found possible to make them strong enough to stand the
work, or if strong enough they have either been too heavy,
or of insufficient discharge capacity. With cars worked by
current from overhead it is merely a question of cost in gen-
erating station machinery and of motors on the cars to

provide the power required. But it is not so with secondary
batteries. We are of opinion, however, that alterations can
be made which will make it possible to work tramways by
these means and economically. Secondary batteries will

probably become possible when the rapid discharge now
required at starting or ascending a hill is not necessary.
If, for instance, it becomes possible to work with motors
of half the power now found necessary, the same weight
of battery as that now used—with but little if any suc-

cess—might be retained and only half the discharge rate

called for. This would enable the tramway engineers to

use batteries with electrodes of greater strength, and al-

though the efficiency, measured by unit of weight of

battery carried, would be similar, the actual efficiency

would probably be greater. At present It is common to

use at least 30 horse power on an electrical tramcar, the

30 horse power only being required to take up the current

necessary for starting. In very few cases is more than
perhaps a dozen horse power necessary for ascending
gradients, and ordinarily not more than from three to four

horsepower is required on level roads. Now it is possible

to work with motors through the medium of power gearing

in such a way as to call for not more than half the power
now demanded for starting a car, and this means not only
economy in the size, cost and weight of the motor and
car, but a constant saving at the generating station on
whatever system the cars are worked, and, as we have
before said, it is not at all likely that electric tramway
working can be a commercial success so long as 30 and 40
horse power is found necessary on a two horse car as it is at

present.

The Liverpool overhead railway, constructed under Sir

Douglas Fox and Mr. Greathead, was opened on the 4th
of February last, and has been a practical success from the

first; and there seems to be no doubt that it will be a divi-

dend-earning line throughout the winter as well as the

summer when the West End extension is completed, which
will bring the length up from five miles to over six miles.

This is the first overhead line in this country, and the first

anywhere worked electrically. The working is very satis-

factory, and ought to lead to the construction of more elec-

trical lines. The success is such that the line is worked
for less than 4d. per train mile, and the company owning
the line is so satisfied that th's is the case that it has taken
over the whole installation and working of the line from
the Electric Construction Corporation, by whom the line

was equipped and has until recently been worked on an
undertaking to work it for two years from the date of open-
ing. The load diagram, however, shows that more power
is used, and, therefore, more fuel consumed at the gener-
ating station than would be necessary if smaller motors
were used on the cars, with arrangements to enable the

motor to run at its full speed when starting the cars at low
speed. The motors in this case are placed directly on the

axles they drive, but this does not prevent doing that which
appears to be necessary to economy.

Electricity as an Aid to Business,

"The desk of a business man nowadays is quite a mass
of machinery," said the manager for a commercial firm to

a Washington Star reporter. "Observe this one of mine
for example.
"To begin with, here is a phonograph, into which I

dictate all my letters. Afterward a young woman, who
acts as my amanuensis, takes the cylinders and copies

them off. For communication otherwise than by writing

I have at my hand a small stand that supports a telephone.

It is ornamental and movable. I put it out of the way or

set it in front of me, according to my convenience.

"With this little instrument I can talk from my desk
with all the world. It is a long-distance telephone, and
with it I can call up Boston as easily as Baltimore. Besides,

I have at my other elbow a similar contrivance for com-
municating with the various rooms under my superin-

tendence in this building. At a moment's notice I can

make connection with any one of them by sticking the

plug into the proper place in this circuit board.

"My desk is a center to which ever so many wires run

for a score of different purposes. Some of them furnish

me with electric lights. Others give power to my electric

fan. Overhead you will notice a clock, which at noon
every day is corrected by electricity from the naval ob-

servatory. My office is a nest of machines and wires, the

latter reaching out to the uttermost ends of the earth, for.

by means of this telegraph sounder at my left hand. I can
transmit intelligence to Europe, to India, to New Zealand
or to Hong Kong. It is not without reason that this is
called the age of mechanical civilization."

Decision Against the Detroit Citizens'
Railway Company.

An interesting decision was handed down by Judge
Taft of the United States Circuit Court on January 21st
in the case of the city of Detroit against the Detroit Citi-

zens' Railway company. The action was a suit in equity

to compel the company to cease running its cars and to re-

move its tracks from the public streets. The street railway

company's franchise expired by constitutional limitation in

May, 1893, and it was held that the city could not give nor
the company receive a franchise extending beyond that date.

The property and franchises are now. however, and have
for four years past been, held by companies succeeding the

original grantee, whose charier period extends beyond the
term of the franchise granted in the street?, and it was
held that the city, in dealing with these companies under
the ordinance of extension, was estopped from invoking

the law against them.

Judge Taft's final decision is that there is no estoppel.

NEW POLE PULLEY.

and that the companies are out of the possession of the

streets. The amount of property affected by the litiga-

tion is $4,500,000. of which $1,500,000 is in stock inter-

ests and the balance is first and second mortgage bonds.

The decree is that the company has no rights in the

streets of the city except upon two streets, and that it is

to be enjoined from running cars after three months upon
any of the prescribed lines. It is hoped that in this time

opportunity will be had to adjust the controversy, so that a

new grant may be given the company upon reasonable

terms, or that the plant may be sold at an appraised value

to some new company. The railway company's attorneys

announced that they would appeal within twenty days.

New Pole Pulley.

One of the latest improved devices to be placed upon the

market by George Cutter of Chicago is a new swivel pole

pulley, a cut of which is presented herewith. This form

of pulley is built upon the same general lines as the old

type of Cutter's swivel pole pulley, which has been in use

for several years, and which is said to be giving good satis-

faction
; but, instead of requiring a special screw for fasten-

ing it to the pole, it has a wall-plate which can be secured

with a couple of ordinary lag screws. This wall-plate is

made of malleable iron, and curved so as to fit the pole,

making the support both strong and quite rigid. That

such a pulley will always swing into line with the hoisting

rope, so as to avoid any chafing of the rope, is evident,

and this point, added to its other good features, will no

doubt command a good market for It.

The Scenic Line to Washington.
The attention of members of the electrical fraternity in

the West and Northwest, who contemplate attending the

Convention in Washington, February 27th. 28ih, and
March ist, is directed to the fact that the Big Fcur and
Chesapeake and Ohio Railways are making special arange-

ments to carry delegates over these popular lines which are

pronounced the most picturesque route from Chicago or

St. Louis to the Capital. All trains are vestibuled, steam
heated and electric lighted, and equipped with dining
cars and elegant sleeping cars. The C. & O., from Cin-

cinnati passes through many of the battle fields of the

Revolution, and of the "late unpleasantness," and the

mountain scenery is unsurpassed anywhere east of the

Rockies. It is proposed to have the delegation meet in

Cincinnati, and go from there in a body. A rate of one and
one-third fare for the round trip has been granted. For
time cards or descriptive matter, rates, etc., address E.

O. McCormick, Passenger Traffic Manager, Big 4, Cincin-

nati, D. B. Martin, Gen'l Passenger and Ticket Agent,
Cincinnati, W. F. Snyder, G. W. A., St. Louis, or J. C.
Tucker, G. W. A., 234 Clark street, Chicago.

John Scott Medal Awarded to Nelson
W. Perry.

Nelson W. Perry has been awarded the John Scott

medal by the Franklin Institute for his "system of series

electric traction." Following is an abstract of the re-

port of the Institute on the award:

Without entering into the decision of the relative merits
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of the scries and multiple arc systems of railway electrical

traction, wliich may well be assumed to be aflected by the

circumsiaiiccs of their use in urban and suburban, inter-ur-

ban traflic, and of the need for extension of lines btyond

the oriEinally planned limits, it may be said that the very

Ingenious system presented by Mr. Perry seems lo be well

worked out in detail and appears to overcome the difli

culties arisinj; in previously suggested series systems. *

* * As far as can be determined of a thing which

e.iists, so f.ir .as the knowledge of the committee extends,

only on paper, and subject to the risks which invariably

attend reduction to practice, in the opinion of the com-

mittee a railway may be practically operated by the series

system under Mr. Perry's plan and with the safety due to

a perfectly served and constantly signalled block system,

about which there cm be no mistake, for the current

which drives the car not only sets the signal but refuses

to work when two cars come on the same block. The In-

stitute therefore recommends the award of the John Scott

Legacy, premium and medal to Nelson W. Perry (or his

system of series electric traction.

CORRESPONDENCE.
New York Notes.

New York, February 5.—The last week has been one

of excitement and activity in rapid transit circles and it

looks very much as though the underground schemes

which have been pushed to the front recently will cul-

minate eventually to the advantage of the people of New

York who require better and more rapid transportation

facilities than are now at their disposal. The rapid transit

commission has carefully considered the proposals made

by Banker Wilson in regard to the underground road, sup-

ported bv the syndicate which he represents, and that

body endorsed them and submitted its approval to Mayor

Gilroy. The mayor, however, has objections to the

financial side of the plan. He said; "I do not believe in

any amendment lo the constitution, and will not support

one, which authorizes this city to loan its credit to any

private corporation. Opening the door to such projects

would not be conducive to the best interests of the city.

I am not in favor of the city entering into any project into

which private capital will not enter, unless the question is

fust submitted to the people. I do not favor giving a loan

to a private corporation, because I have before me the

fate of the government loan to the Union Pacific railroad.

If private capital would be willing to invest in this road, I

would be in favor of exempting the investment, or even

the structure itself, from taxation until such times as it

would be on a paying basis." Mr. Wilson demurred at

the proposal to submit his proposition to a vote of the

people, but he finally agreed that in the end this might

be of considerable advantage.

However, the commission, at a meeting held last week,

received a proposition from a representative of another

syndicate which, although it is veiled in mystery to a cer-

tain extent, is looked upon with much approval. This

syndicate is headed by John H. Davis & Co. and is said to

consist of 13 New York banking firms, a number of Eng-

lish capitalists and a couple of railroad magnates. It is

fostering an undergiound plan and is prepared, it is stated,

to furnish the entire amount of capital necessary to con-

struct and operate the road. It is expected that at the

meeting of the commission to be held to-morrow this new

bidder for rapid transit privileges will be the chief subject

of discussion.

Although underground talk monopolizes attention to a

great extent the Bushe elevated road plan has not been

entirely dropped. It is conceded, however that this plan

is practically out of consideration. Vigorous protests from

interested property owners are received almost continually,

and it is probable, that even if the underground plan

should eventually be found impracticable, the public would

reject the route as laid out by Mr. Busbe.

Assemblman Butts introduced a bill into the New Yoik

Assembly January 31st, prepared by the trades union rapid

transit conference in New York city, which provides that

in the general election to be held next Noverabe.r the people

of New York shall vote upon the question of constructing

and owning a new rapid transit railway. The present com-

mission is legislated out of office and the appointment of a

new rapid transit commission of three by the mayor is

provi ded for. The new commission may adopt any portion

or all of the plans considered by the present commission, and

it is provided that all property consents obtained by -the

present commission shall be lodged with the new com-

mission. If the people vote against municipal ownership,

then the franchise shall be put up at public sale and sold

to the highest bidder. If the people vote in favor of city

construction at the following November election next year,

they shall vote on the question of municipal operation. If

the people vote against municipal operation, then the right

to operate the road may be leased to a company for a term

not exceeding fifty years. The promoters of the bill are

in favor of the adoption of an underground rapid transit

system.

A new submarine cable, of large proportions was

stretched unucr the East River last week from the foot of

Thirty eighth street to Hunter's Point, Kong Island city

near the foot of Kighth street. The cable was manu-

factured by the Safety insulated Wire & Cable company

for the Metropolitan Telephone & Telegraph company.

It will be used to connect the up-town exchanges of this

city with those of Greenpcint, Astoria, and Flushing. It

takes the place of six other cables, which had become

worn out and were taken up recently. Its outside diameter

is 2V inches. It is nearly 5.000 feet long, and weighs

twenty one and a half tons. It contains twenty con-

ductors, each of which consists of three strands of fine

wire. In making the new cable each conductor was cov-

ered by an insulating compound and then wrapped in a

covering of light tarred tape. Four of these conductors

were made to form the central core of the cable. A jute

serving was then applied, making the core cylindrical.

This core was also protected by a covering of tarred tape.

The other sixteen conductors were twisted in pairs, each

pair having been treated with the ju'.e serving. The

eight pairs of conductors were then laid around the central

core. The cable thus formed was protected with a cov-

ering of heavy tarred tape, and then served with two layers

of tarred jute. An armoring of galvanized iron wires

gives additional protection to the conductors. This

armoring is also protected by coverings which prevent it

from corroding. As soon as the conductors have been

carefully tested, the cable will be ready for use.

W. F. O.

Supreme Court. The weather has been so mild that the

vestibules have not been missed.

The recent investigation of the quality of electric light

being furnished the city of Mankato, Minn., has resulted

in the shutting olT of lights and the advertising for pro-

posals for lighting the city for ten years. If satisfactory

bids are not received, a municipal plant is proposed.

The call for proposals is open until March ist. All arc

lights must be of 2,000 candle power, and incandescents

of 32 candle power.

Dr. W, W. Bradley of Forman, N. I)., is projecting a

telephone line from Foiman to Coggswell, and east to

Milnor, via Ransom, about 30 miles.

An ordinance has been passed giving the St. Paul Gas

company the right to put up poles and wires on all

streets in the city except Summit avenue west of Selby

avenue.

Local capitalists at Eau Claire, Wis., propose forming

a stock company with a capital stock of $50,000 and

putting in the Strowger telephone system. George H.

Stich of Chicago is interested.

The Minneapolis council has ordered bids advertised

for to place the fire and police telephone systems under-

ground.

A. L. Morse has the contract for putting the gas and

electric fixtures in the government building at Ashland,

Wis.

John Mack of Bismarck, N. D.. wants a franchise for

an electric light plant at Mandan, N. D. He asks no
bonus or special arrangements for street lighting. The
aldermen seem favorably disposed;

N. L. P.

Northwestern Notations.

Minneapolis, February 5.—George F. Stitch of Chi-

cago, president of the Wisconsin Automatic Telephone

company, has arranged for organizing a stock company to

put in a system connecting Superior and Duluth, Minn.,

using the Strowger patents.

Some important changes have been made in the official

personnel of the St. Paul & White Bear Electric railway.

W. S. Morton has resigned the position of president and

is succeeded by H. M. Eyllesby who will also be general

manager. H. C. Lewis succeeds' Lane K. Stone as vice-

president. The board of directors consists of Messrs.

Byllesby, Lewis, Joseph Lockey and Lane K. Stone.

Mr. Morton has sold some of his stock, but retains an

interest. The new deal is calculated to improve the

company financially.

Charles Schwartzhopf of Lester Prairie, Minn., has

manufactured a dynamo for an electric light plant for the

roller mills at Glencoe, Minn.

A telephone line between Lester Prairie and Winstead,

Minn., has been put in operation.

The Beacon Electric Light company of St. Paul has re-

moved to 354 St. Peter street, where a reproduction of

considerable machinery and display work that attracted

attention at the World's Fair is now to be seen. This

company is the northwestern branch of the Western Elec-

tric company of Chicago. It has made a proposition to

the city of St. Paul to light the sections of the city now

illuminated by gas for $75,000 per year, instead of the

$105,000 now paid for gas, and at the end of five years to

give the city the plant and system entire for $1. The

plant to be put in, it is estimated, will cost about $100,000,

Mayor Wright, in submittmg the proposition to the council,

urged the appointment of a special committee to consider

the offer. He went over the matter in a general way,

without indorsing the Beacon company's proposition. The

company proposes to put in 400 arc lights of 2,000 candle-

power each.

The city hall and court house commissioners of

St. Paul are engaged in a dispute with the St. Paul

Gas Light company over the contract for lighting the city

and county building. There is talk of putting in an in-

dependent plant.

The street railway company at Minneapolis does not

make very rapid headway toward getting its cars vesti-

buied as required by the new law. As the weather has

not been very severe lately no great commotion has been

made over the matter. The company is waiting for a

snow storm to test the efficiency of the new snow plow

which it owns. The tests which have been made shows that

it possesses unique and efficient features. The electrical

equipment is enteresting. It weighs 33 tons and ten

mosors are required to run it.

The fact that more rapid headway has not been made

in complying with the "vestibule" law has led some

patrons of the company to begin actions to compel com-

pliance with the law. The question of the constitutionality

of the law has been raised and will probably go to the

PERSONAL.
Herbert H. Brooks, general manger of the American

Circular Loom company, Boston, was in Chicago last

wetk.

Hassan II. Wheeler, president of the American District

Telegraph company in Brooklyn, died February 2d of
quick consumption at his home. He was in his 56th year.

He was the organizer of the American 1 )istrict Telegraph
company of Brooklyn and continued as its president until

his death.

J. Potter, who was for about ten years treasurer of the

Brush Electric company of Cleveland, as well as an officer

of the Short Railway and Swan Lamp companies, and who
sold out his various interests about a year ago, has re-

entered the electrical field as president of the Buckeye
Electric company of Cleveland.

Lieut. [F, B. Badt, for several years manager of the power
and mining department of the Chicago office of the'General
Electric company, has tendered his resignation to take

effect with the expiration of his contract March ist. Lieut.

Badt has been identified with electrical work in the West
for many years and has a reputation as an engineer of the

first rank. He has given especial attention to the subject

of power transmission and mining during the last few
years and has installed many large plants of this kind.

NEW INCORPORATIONS.
C. & P. Manufacturing company, Brooklyn, N. Y.

;

capital stock, $20,000; to manufacture and sell machinery
and appliances, electrical, steam or otherwise, owned or
controlled by Alexander Churchward and William D.
Perry; Marshall T. Davidson, Brooklyn, N. Y.

ELECTRIC LIGHTING.
Fire at Marion, O., destroyed the electric light station

on January 31st.

There is a movement among the residents of Chicago
interested to secure electric lights for Douglas Park.

There is a strong popular movement in Springfield, III.

,

in favor of the city owning its own electric lighting plant.

Electric lighting is to be established at Beaver Dam,
Wis. Plans and specifications are completed and bids for

the work will soon be advertised for.

The Lake Street Elevated Railroad company, Chicago,
will erect an electric plant for lighting purposes at 1137-
39 West Lake street. It will cost about $7,000.

The contract of the Star Electric company of Dubuque,
la., with the city for public lightirg, has been extended
from three to five years. The company will immediately
install some additional machinery.

A large isolated arc lighting plant is to be installed- in

the store of D. Crawford & Co. at Si. Louis by the
Western Electric company. Two forty- lighters, with
switchboard, wiring and lamps, will be furnished.

The Whitehall, N. Y., Electric Light & Power company
suffered the loss of its plant last month by fire. The
damage done is estimated at $S,ooo. There was . no in-
surance upon the property, but it is said the company will
rebuild at once.

The Palmer & Monson Electric company has formed a
new company to be called the Central Massachusetts
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Electric company. It is proposed to give service to the

towns of Warren, West Warren and West Brimfield, Mass.,
at once and to other towns later.

Almost every large manufacturer of electric lighting appa-
ratus in the country put in bids for the new municipal electric

light plant in Detroit. Samuel F. Hodge & Co. of Detroit

were the lowest bidders for the engines. They offer to

furnish five triple expansion engines at $20,000 and com-
pound engines at $17,000. The Western Klectric com-
pany will furnish the dynamos for this plant.

Renewed efforts will be made before the present Massa-
chusetts Legislature to secure an act permitting towns and
cities to manufacture gas and electricity for municipal use.

The bill provides that a city or town may supply gas or

electricity to neighboring towns or cities for light, heat

and power. It will be argued that if a municipality may
do this, it may also extend the sale of these commodities
to the people for private use.

Some trouble has been experienced in Marion, O., be-

tween the electric lighting company and the town, in re-

lation to a renewal of the contract for public lighting.

The company is continuing the service under the old

schedule, pending negotiations with the council, and the

place is therefore not in darkness as reported. The price

offered the council is $go a light for 4,000 hours. The
offer, it is said, has practically been accepted.

Detroit, Mich., is iust now considering the question of

electric lighting by towers. There are a number of old

Brush towers in use in the city owned by the e'ectric

lighting company now supplying the city. The contract

with this company expired recently, and the city virtually

agreed to buy such towers as it needed at $525 each. It

has been discovered that the towers were not erected in a

substantial manner, and a new oomp>any has been in-

corporated wdth a capital stock of $1,000,000 kno'jvn as

the International E ectrical Supply ^ Manufacturingcom-
pany, the chief object of which is to push a new style of

tower invented by Hiram Jones, of Detroit. Th s com-
pany offers the towers to the city at a cheaper rate than
the old ones can be purchased. The matte-r has now
virtually become a question of the technical right of the

«ity to withdraTW from its agreement with the lighting

company, and opinion seems lo be about evenly divided.

Saveral mimbers of the board of aldermen threaten to

resign if the ag'teement is not kept.

ELECTRIC RAILWAYS.
It is stated that eastern capitalists have under considera-

tion a project of building an electric railway from Toronto,

Ont., to Steubenville.

The Nashville, Tenn., Electric Railway company made an

assignment February 3d. It is said that the road has been

losing money steadily. lis debts are placed at $900,000.

A meeting of Lake View (Chicago) citizens wss held last

week in the interest of an electric road. Speeches advo-

cating the immediate acceptance of Mr. Yerkes' offer

lo put on electric cars were made.

The Ann Arbor, Mich. , Electric Railway company's

barns burned to the ground a short time ago, only one car

being saved. The loss on cars and motors was $20,000,

with $11,000 insurance.

It is stated that the Boston, Revere Beach & Lynn Rail-

road company expects to start the work of equipping its

line electrically next spring, but whether it will attach

motors to the cars or run electric locomotives is a question

yet to be decided.

It is rumored that a project is under consideration to

consolidate the Baltimore Traction company, the City

Passenger Railway company, the City & Suburban Rail-

road company, the Central Railway company and ihe Lake
Roland Elevated Railway company, with a capitalization

of $r2,ooo,oco.

The Cumberland Telephone & Telegraph company has

sued the Evansville, Ind., Street Railway company for

$60 damages for the alleged burning and destroying of

the plaintiff's property in the exchange caused, it is averred,

by faulty construction of the defendant's trolley wire on

Third street, near Washington, one of the telephone wires

coming in contact with the trolley.

A project is under consideration to connect Washing
ton, D. C, with the battlefield of Bull Run by an electric

railway. The road, if constructed, will extend from the

town of Manassas, about twenty-five miles southwest of

Washington, eastward through Fairfax Court House on

to Falls Church and thence to Washington, crossing the

Potomac on the piers of the aqueduct bridge at George-

town.

The Avondale street railway sheds and machine shop,

Cincinnati, O., burned February 2d, entailing a loss esti-

mated at $175,000. There were seventy-five or eighty

cars in the shed; of this number 30 were motor cars.

Nearly all of these were new summer cars of the latest

design. In the basement were the machine shops and
boiler room, and these with their contents were destroyed.

The origin of the fire is not known. The insurance is

about $150,000.

Capt.Robert McCulloch of the syndicate lines of St. Louis

has decided to convert the western extension of the Citizens'

cable line into an electric road, beginning at King's High-

way. The extension will cover over two miles. All of

the contracts for the work have been let, and the wires,

rails, etc., have been ordered. The cars will be built at

once. Work on the extension will begin as soon as the

weather becomes settled. The cost will be all of $150.-

000.

The street railway company of Charleston, S. C, has ac-

' cepted, conditionally, an offer of purchase of its franchises

made by a syndicate of capitalists of Washington, D. C.
This road is now being operated as a horse car line, and is

one of the best eqnippid in the South. There are about lo
miles of road running through the best thoroughfares of

the city. It is the purpose of the syndicate to proceed at

once to convert the road into an electric system. This
will require heavier rails than those used and a reconstruc-

tion of the line.

The trial trip cars were run over the Chester. Pa.,

Darby and Philadelphia trolley line last month, and the

road between Chester and Darby is now opened for traffic.

The distance is eight miles, and altogether there are 35
miles in the system, which includes the Media and Marcus
Hook routes. This is the beginning of a system of electric

railways which in a few years will doubtless form a net-

work throughout the semi-urban districts about the city,

and upon close and continuous communication with all the

towns within a radius of thirty miles of Philidelphia.

The annual meeting of the stockholders of the

Rochester, N. Y.. Railway company was held at the

company's offices January i6ih. The following board of

directors was chosen: H. Sellers McKee, Murray A.
Verner. A. Hart McKee, Horace Magee, Richard W.
Clay, Thomas Dewitt Cuyler, Benjamin Graham, John N.
Beckley, Frederick Cook, W. S. Kimball, Marsenus H.
^"ggs, George W. Archer, Jacob Gerling. The following

officers were elected: President, John N, Backley; vice-

president, Benjamin Graham; treasurer, Fred P. Allen;

secretary, Charles A. Williams.

The New Jersey Railway company, incorporated re-

cently, makes known its plan to build an electric road
from New York to Philadelphia. Power stations will be
located at Philadelphia, Trenton. Bound Brook, Elizabeth

and other points. E. Chamberlain, builder of the Port

Reading railroad, is the engineer. Joseph H. Reall, of

Bloomfield, is the projector of the enterprise, and associ-

ated with him are Charles E. W. Smith, of Morristown;

J. H. Btldwin, of Orange; George S. Forbush, of Bos-
ton, and Maj:ir John Ruok. It is given out that the

Pennsylvania Railroad is back of the enterprise, and that

the franchises have been secured.

The Union Trust company of St. Louis filed suit

against the Richmond, Ind., Electric Street Railway com-
pany January 2ist, asking judgment on the bonds of the

company, amounting to $212,000, and asking for the ap-

pointment of a receiver to take charge of the road and
operate it under the direction of the court. By agreement
the present superintendent, A. D. Titsworth, was ap-

pointed receiver and immediately executed his bond for

$50,000. During the past season the plant has been
much improved at a heavy expense, which, together with
the hard times, made it unable to meet its obligations.

The Richmond electric line was formerly the property of

J. C. Shaffer. The line will continue in operation for the

present.

TELEGRAPH.
The hard times are felt in the telegraph business in com-

mon with other interests. Ooe hundred "extra" men have

been dropped by the Western Union Telegraph company
in San Francisco.

The contract was let January 5th by President Johnson
of the Florenct & Cripple Creek Railway company to the

Western Union Telegraph company for the construction

of a telegraph line along the line of the Florence & Crip-

ple Creek railroad from Florence to Cripple Creek, Colo.

Fourteen thousand primary cells formerly used in the

Western Union Telegraph company's Boston office have

been re^^laced recently by nineteen dynamos. It is claimed

that the saving by this change will amount to between 50

and 60 per cent. It is expected that ten more machines

will be added soon.

Strong pressure is being brought to bear upon the Cana-
dian government by business men in Canada to induce it to

grant the extension of the Halifax-Bermudas cable to Ja-

maica. The leading shippers hold that the extension of

the cable to Jamaica and other islands is absolutely es-

sential to the development of Canadian trade. Four
steamers a month are now running, but business is very

much restricted by the high telegraph rates charged, and
by the fact that the daily quotations of prices published in

the West Indian newspapers are received from New York.

The extension of the Bermudas cable would make it possi-

ble for the Canadian market prices to be published in the

West Indies side by side with the American quotations;

and with the advantage of cheaper cable rates Canadian

trade would be largely increased.

According to the English press, the New Cale-

donia cable is not securing the patronage that its pro-

jectors anticipated, and the enterprise is receiving practi-

cally no encouragement from the colonial authorities.

This may be due to the influence exerted by the home
government. At any rate the English and Canadian
papers seem elated over the prospect of the failure of the

French enterprise. The Canadian Gazette^ for instance,

says'. "The New Caledonia cable does not seem to be of

much use, now it has been secured at the expense of

British interests in the Pacific. The Melbourne Age tells

us that though the cable was opened on October ig.h the

business done between New South Wales and New Cale-

donia during the three weeks in which the cable was in

operation was only 45 cablegrams each way, while ht

business from Victoria over this much vaunted first link in

a trans- Pacific cable was one telegram each way. The
colonial governments of Queensland and New South Wale-
must by this time realize how little they have reaped by

their encouragement of a foreign concern and the conse'

quent desertion of the 'principle of inter-colonial cohesion.

Meanwhile the oppression of the cable monopoly under

which the Australian colonies labor has been emphasized

by Sir Thomas Mcllwraitb of the Queensland executive.
Before leaving Hong Kong on November 2gth for Canada,
Sir Thomas expressed his belief that telegrams could be
sent from Australia to England for is. 6d. with profit.

'What is wanted,' he declared, 'is an independent line not
touching Asia, nor depending on the Eas:ern Extension
company, but competing with it.' The Queensland
merchants who now have the pleasure of paying 95. 5d. a
word, will, no doubt, aslhe Brt'/i's/t /] us/ra /asia ft suggests,
be enthusiastic in urging Sir Thomas on in his efforts to
secure an all British route for cables at is. 6d. a word."
The hoTidon £/(rtJ ica/ A't^viezc says: "It is hardly necessary
to add that not only Queenslandeis, but merchants on
this side also, carrying on trade with that Australian pro-
vince, would equally as enthusiastically welcome any en-
deavors to replace the current exorbitant tariff of about 9s.

5d. per word by a more reasonable one, though it might
not be so low as the figure mentioned, i. r., is. 6d."

TELEPHONE.
Oq January 2rst the Lou'sville, Ky., telephone exchange

was damaged by fire to the extent of $So,ooo, partly
covered by insurance.

A telephone exchange has been established at Eupen,
Germany. Communication will also be available between
Eupen and Aix-la-Chapelle.

Representative Bliss of West Springfield, Mass., offered

his bill in the House January 23d, which provides for the
assessment of a tax to the American Bell Telephone com-
pany on all shares of stock in branch companies outside
the commonwealth, of which the Bell company is now said

to own $22,000,000.

An ordinance was introduced in the Philadelphia com-
mon council, January i8th, granting permission to the
Drawbaugh Telephone & Telegraph company of Phila-
delphia, which was recently organized with a capital stock
of $2,000,000, to construct and operate a system of wires
and cables within the city limits. This action is the be-
ginning of an effort to introduce a rival telephone service

upon the expiration of the Bell company's patents.

The common council of Oconto, Wis., met in special

session January 3 jth for the purpose of conferring with
G. M. Jarvis, of Chicago, who is looking for a location

to erect a plant for the manufacture of telephones. One
of his propositions is that in consideration of the city's

giving him a bonus of $10,000 he will build a $30,000
telephone factory, employ from sevenly-five to a hundred
men and women, and at the expiration of five years, should
he have failed in his undertaking, the $10,000 bonus will

be returned to the city.

A correspondent of an English electrical journal, in de-

scribing a recent visit to a large supply house in London,
says: "Immediately after entering the office I beard a
muiffed voice exclaim, 'A happy New Year to yru.' and
on looking round I beheld a full-sized figure of a jolly jack

tar standing at 'salute.' Feeling sure that the good wish
emanated from the wax model, I replied, 'Same to you, old

fellow, and to all associated with electric science.' The
figure contained a loud-speaking telephone receiver and a
well designed carbon-transmitter in communication with
similar apparatus in an adjoining room,"

Stockholders of the Chicago Telephone company and
also those of the Central Union Telephone company
elected boards of directors recently. Those elected by
the Chicago companv were: John De Koven, John B.
Drake, Arthur G. Fuller. John E. Hudson, J. Russell

Jones, Robert T. Lincoln, C. E. Perkins. Henry B.

Stone and Norman Williams. The Central Union com-
pany elected these directors: C. H. Brownell, R. C.
Clowry, C. R. Cummings, Arthur G. Fuller, F. H.
Griggs, John E. Hudson, J. Russell Jones, M. G. Kel-
logg, Henry B. Stone, John F. Wallick and Norman
Williams. Neither board elected officers. The latter will

be chosen later.

MISCELLANEOUS,
A petition is being circulated to send to the provincial

Legislature petitioning that body to grant permission to

Carlton Place, Que., to allow an exemption from taxes,

and grant a bonus of $20,000 to the Royal Electric com-
pany of Montreal. The company will guarantee to em-
ploy at least 100 hands for a period of 15 years.

F. W. Doane, the city engineer of Halifax, N. S., has been
visiting several cities in the United States with a view of

deciding as to the best system of rapid transit. He recom-
mended the electric trolley system, and it is probable that

before long some scheme will be put forward for construct-

ing an electric street railway for Halifax.

The Board of Electrical Control of New York met last

week in the mayor's office and rejected for the second time
the application of the New York Light, Heat & Power
company for permission to lay a subway on Nassau street

from Spruce street to Maiden Lane. The application was
refused on the ground that Nassau street has been recently

repaved.

The electrical engineers of Minneapolis and St. Paul
have organized a society under the name of the Twin City
Electrical Engineers. George Lintner, Minneapolis, is

acting president, and J. H. Dean, St. Paul, acting secre-

tary. At the initial meeting Henry A. Stuckey of Min-
neapolis read a paper on the "Causes of Fires and How
to Remedy Them."

Articles of incorporation of the Jordan River Electric

Generating company have been filed at Salt Lake City.

The company is incorporated for $500,000, and is to exist
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or a term of 50 years unless sooner dissolved. The force

utilized will be the water running over certain dams in the

Utah and Salt Lake canal and the Jordan canal, where
there will be furnished about 20,000 cubic inches of water.

A plan has been submitted to the Thiladelphia council in

the interest of burying the wires. The plan came in the

form of an ordinance granting; the American Subway com-
pany permission to build underground conduits for wires.

The plan of the company is to construct subways of sufli-

cient dimensions to accommodate all the wires for telegraph,

telephone, electric light and the city's police and lire alarm
service. IJy the terms of the ordinance the city will have
complete contiol over the subways.

TRADE NEWS.
The Western Electric company has sold to the Detroit

Foundry Equipment company two 240 volt generators of

50 kilowatts capacity each and eight motors for use in a
power transmission plant in a factory at Harvey, 111.

Sargent & Lundy, electrical engineers and western
agents for the Crocker-Wheeler motors, have removed
their offices from the fourteenth floor of the Monadnock
block, Chicago, to the ground lloor of the same building.

As the new office is numbered 13 and as the change was
made on Friday, the firm looks forward to a greatly in-

creased business in its new quarters.

McDougall. Lucas & Co., the Rookery, Chicago, have
issued a little book calling attention to the electrical appa-
ratus and specialties they intend handling. These include

the Climax iron clad rheostats and Kester arc lamps for

either direct or alternating currents. Both these articles

have many points of merit, and the new comer in the field

will doubtless meet with success in pushing them.

The Joseph Dixon Crucible company, Jersey City, N. J.,
has issued the second edition of "Graphite as a Lubri-

cant.'' The value of graphite as an accessory for engineers

and machinists is scientifically and practically considered.

The book advances a scientific opinion of graphite and
the advantages of its uses. The first edition received

marked attention, and doubtless the edition just issued

will have as wide a field.

The C. & C. Electric company, New York, has issued

an exceedingly interesting and valuable book containing
some facts on the relative efficiency and economy of elec-

trical power transmission. The book is in no way a cata-

logue or circular of the C. & C. Electric company, but is a
careful comparison of the electrical system of power trans-

mission with other systems. The contents for the most
part consist of abstracts of papers read before the Associ-

ation of Engineers, composed of graduates of the College

of Liege, Belgium, by Leon Castermans, managing
director of the government rifle factory at Herstai, Bel-

gium, and Felix Mclotte, engineer for the International

Electrical company at Herstai. The conclusions reached
by the two writers are so unqualifiedly favorable to electric

transmission as against mechanical means and the facts

and figures are of so convincing a character as to leave

little doubt in the minds of persons hesitating between the
electrical and mechanical mode of power transmission.
The book is well worthy of careful study. Central Man-
ager Hall of New York is pushing the sale of the C. & C.
machines, and is keeping the business of his company well

in the front.

BUSINESS.

J, Holt Gates, western manager of the Waddell-Entz
company, reports the sale by the Chicago office of two
Waddell-Enlz 600 light dynamos directly connected to

Ideal engines, to the Wayne County Poor House, Detroit,

Mich.

C. E. Wilson, well known to the electrical fraternity of

the West, has accepted a position as manager of the

Chicago office of the Consolidated Engineering company
of St. Louis. Mr. Wilson is located at S4 Adam street.

He reports the outlook for business as excellent.

The Palermo Mica company, 27 Peck slip, New York,

is prepared to furnish a superior quality of silver amber
sheet mica of any size desired. This mica is carefully se-

lected and cleaned and closely trimmed. The company is

sending to the trade a price list of pure New Hampshire
electrical mica.

Frederick L. Merrill, electrical engineer and contractor,

the Rookery, Chicago, is sending to the trade a circular

letter from George F. Durant, general manager of the

Bell Telephone company of Missouri, certifying to the

successful operation of the storage battery plant with a

capacity of 70,000 watt hours installed by Mr. Merrill

last February. A description of this plant is presented

elsewhere in this issue.

The Electric Appliance company, Chicago, has been
keeping a large extra force busy for the past few weeks
taking care of the large shipments which are being re-

ceived and placed in stock in preparation for spring busi-

ness. The company is materially increasing its storage

and shipping facilities, and when the alterations are com-
pleted the arrangements for promptly handling large

orders will be much improved. Several carloads of wire,

cross-arms and insulators have been placed in stock during
the past week, and considerably more is expected.

The Standard Paint company, manufacturer of the P. &
B, compounds, of New York, has formed an alliance which
cannot prove but successful, in selecting the Metropolitan
Electric Company of Chicago as its general western agents
The P. & E. compounds have became so well known in the

electrical field that the Metropolitan company will not find

it necessary to introduce them and the companyis certainly

,

to be congratulated upon securing such an agency. William
Weierbach of New York will hereafter represent the

Standard Paint company in Chicago, with offices at 871 the

Kookery.

Home & Martin, 505 Home Insurance building, Chi-

cago, general agents of the National Electric company of

Eau Claire, Wis., have appointed the following named
agents: General eastern agent, James F. Kelly, 906 Temple
Court, New York; Pennsylvania agent, Pennsylvania Elec-

trical Engineering company, I'enn. Mutual building,

Philadelphia; agent for Missouri, Arkansas, Southern
Iowa and Southern Illinois. St. Louis Electric Light Sup-
ply company, St. Louis; Detroit agent. Peninsular Elec-
trical & Engineering company; Dallas agent, O. J. Gor-
man & Co., Dallas, Tex. The Boston agent has not yet
been appointed. The Kansas City and St. Paul territories

are still vacant.

General Manager H. T. Johnson of the Manhattan
Electrical Supply company, 36 Cortlandt street. New
York, in a circular, slates that after February I5tb his

company will announce telephonic devices to replace those
covered by the Bell company's patent on magneto bells

with automatic switches changed by the weight of a tele-

phone receiver, and on the shunt of the generator arma-
ture being automatically cutout by turning the crank that

revolves the generator. Since the expiration of the Bell

Telephone company's patent this concern has been obliged
to hire extra help and work over time to fill the idcrease
in orders for the company's Mesco dry battery.

A patent which, the company claims, controls broadly
all commercial forms of enamel rheostats and heaters has
recently been issued to the Carpenter Enamel Rheostat
company as the assignee of C. E. Carpenter. This com-
pany will immediately put upon the market a full line of
electrically heated appliances, such as soldering irons, flat-

irons, glue pots and various kinds of electrically heated
tools as well as electric cooking utensils, such as chafing
dishes, coffee pots, ovens, broilers, etc. The theater
dimmers and field rheostats of this company are also re-

cognized as standard articles The following agencies of
the company have recently been established: Walker &
Kepler. Philadelphia; Sargent & Lundy. Chicago; Oa-cu
Ford, St. Louis; William Oswald, New Orleans.

The Metropolitan Electric company, Chicago, has re-

cently taken the general sales agency for the P. & B.
specialties, which include paint, armature varnish, elec-

trical compounds, tape and Chatterton's compound. A
large stock will be carried at the store and warerooms,
186-188 Fifth avenue, and prices will be made the same as
from the factory. The company, which is also the general
western agent for N. I. R. wire and cables, has recently
had some very satisfactory tests from two of the largest

buildings in Chicago, in which the wire is used. The N.
I. R. factory has been enlarged in its line of products, and
electrolier wire, lamp cord, rubber and friction tape are
now being manufactured. A full stock of these goods
will be carried by the Metropolitan Electric company.

ELECTRICAL PATENTS.
Issued January 30, 1894.

513,482. Anti-inductive Conductor. Horace F. Chick,
Watertown, Mass.

513.507- Utilizing Electric Motors for Operating Ma-
chinery. Carl Hoffmann and Ernst Richter, Berlin,

Germany.

513,526. Fire Alarm Telegraph System. Michael J.
O'Sullivan, Baltimore, Md.

513.533- Commutator. George A. Rollins, Chicago,
111.

513-534- Signaling System for Telephone Circuits. John
I. Sabin and William Hampton, San Francisco, Cal.

The telephone lioes are normally open at the subscriber's
station, and are in circuit at the central station with a local
battery and indicator, so that when the circuit at the subscrib-
er's station is closed the battery circuit is completed, ^nd the
indicator is actuated to inform the operator that the sub-
scriber desires a connection.

513.537- Signaling System for Telephone Trunk Lines.

Charles E. Scribner, Chicago, III.

The signaling circuit is extended to each of the answering
boards containing a connection socket of the trunk line, a
signaling instrument and means for closing the local circuit
being provided in connection with each of the connection sock-
ets. All the signaling instruments upon the different answer-
ing boards are simultaneously actuated or caused to respond
when the local circuit is closed, so that they constitute signals
upon all the answering boards to indicate that the correspond-
ing trunk line is in use.

513,545. Circuit Controller for Regulators. Barton B.
Ward, New York, N. Y.

513,564. Electric Wire Cleat or Holder. Albert W.
Fuller, Saugus, Mass.

513,566. Trolley Wire Finder. Edward Gale, Peoria,

111.

513,587. Electro-mechanical Device for Bells, Etc. Will-
iam O. Meissner, Chicago, III.

513.592. Annunciator. Joseph H. McEvoy, Waterbury,
Conn.

513.593. Electric Bell. Joseph H. McEvoy, Waterbury,
Conn.

513.598. Starter and Propeller for Electric Cars. Ernest
Schmitz and James Mendenhall, Chicago, 111.

513.599. Gearing for Electric Locomotives. George W.
Swartz, Florence, Ala.

513,601. Mechanism for Controlling Engines, Benjamin
F. Teal. Chicago, 111.

513,602. Electric I'urnace. Elihu Thomson, Lynn,
Mass.

513.611. Dynamo Brush. Wilfrid H. Fleming, Bayonne,
N. J.

The bru-sh con»i.»tts of successive layers of wire gauze formed
into tlic debited nhupc and then compacted by pressure.

513.612. Electrical Registering Device. Frledrich von
Hefiner-Alteneck, Berlin, Germany,

513,615. Method of Operating Electric Loom Shuttles.
Levi W. Lombard, Saco, Me.

513,626. Automatic Rheostat. Carson J. Sturgeon,
Erie, Pa,

513,630. Detachable Electrical Wire Holding Device.
Cornelius Beard, Brookline, Mass,

513,661. Electrolytic Cell. Claude T. J. Vautin, Lon-
don, Eng.

513,720, Telephone. Herbert S, Page, SomervUle,
Mass.

The diaphragm is of glass, one of its surfaces being platin-
ized, the othtrr carbonized. The platinized surface rests
against the platinum electrode of a Blake transmitter, the cir-
cuit being from the carbonized surface to the platinized surface,
from which two paths are provided to the platinum point, one
through the electrode itself and the other ihrougtj the spring
carrying the platinum electrode. In the rear of the diaphragm
IS pivoted a thin iron diaphragm, near the surface of which arc
located the poles of a horse-shoe magnet, the magnet and iron
diaphragm serving to dampen the vibrations of the glass
diaphragm.

5i3>725. Electric Arc Lamp. Frank A, Perret, Brook-
lyn, N. Y.

513.729- Telephone Transmitter. Francis II. Richards,
Hartford, Conn.

513,730. Telephone Transmitter. Francis H. Richards,
Hartford, Conn.
The transmitter comprises a diaphragm carrying an electrode

composed of two pieces, oiie of conducting, the other of non-
conducting material. The compound electrode thus formed
rubs against the surface of a conducting electrode stationarily
mounted, and as the diaphragm vibrates the variation of the
area of the conducting portion i.f the compound electrode in
coQtact with the stationary electrode varies the resistance of
the circuit to produce the current undulations, without varying
the pressure between the electrode in contact.

513.745- Switch Bar. Franklin A. Weller, Boston,
Mass.

513.775- Annunciator. Manious Garl, Akron, O.

513.796. Automatic Circuit Closer. Henry Lewers, Car-
son City, Nev.

513,829. Electric Alarm. David S. Schureman, Rock-
ford, III.

5i3,839- System of Electrical Distribution. Charles H.
Talmage, St. Louis, Mo.

513,846. Trolley Pole Stand. Gustaf Valley, Cleve-
land, O.

513.847- Trolley Pole Stand. Gustaf Valley, Cleve-
land, O.

513.850. Electrical Theatrical Appliance. Henry E.
Waite, New York, N. Y.

513.359- Electrically Propelled Drive Wheel. Carl G.
Anderson, Lynn, Mass.

513.894- Sectional Electric Railway. George W. Dem-
mick, Lynn, Mass.

513.895. Power Transmitting Mechanism for Electric
Locomotives. Mark W. Dewey, Syracuse, N. Y.

513,910. Storage Battery. George B. Fraley, San Fran-
cisco, Cal.

513.921. Electric Arc Lamp. Manuel R, Gutierrez and
Milton T. Thompson, Jalapa, Mex.

513.948. Automatic Damper Regulator. Hosea F. Maxim
Norfolk, Va.

513.949. Connector for Electric Wires. Edward H.
Munson, New Britain, Conn.

513,950- Insulated Rail Chair. Louis McCarthy, Boston,
Mass.

513,951. Incandescent Lamp Socket. James McFarlane
and William B, Edgar, Glasgow, Scotland.

513.956- Annunciator, Frederick W. Ross, Boston,
Mass.

513,960. Automatic Telephone Switch. Augustus C.
Wheat, Chicago, III.

11,400. System of Electrical Distribution. William
Stanley, Jr., and John F. Kelly, Pittsfield, Mass.

The system comprises a generator of alternating currents of
constant strength, primary coils of a transformer connected in
circuit With the generator, the secondary coils in circuit with
the working circuit, and a condenser in series with the second-
ary circuit, and adjusted to neutralize the electromotive force
of self-induction in the secondary circuits.

PATENTS THAT HAVE EXPIRED.

The following is a list of the electrical patents expiring

during the week ending January 30, 1894:

186,755. Magnetic Holders for Feeding Screw and Other
Blanks. E. E. Quinby, Orange, N. J.

186,787. Electric Telegraphy, A. G. Bsll, Boston,
Mass.

186,819. Fire Alarm Signal Boxes. G. Floyd, Cincin-
nati, O.

186,877, Lightning Rod Couplings, W S. Reyburn
and F. J. Martin, Philadelphia, Pa.

186,887. Fire and Police Alarm Signal Apparatus. C,
Sclden, Cincinnati, O.
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Handling Steel Products by Electrical
Power.

At the present time no department of the electrical in-

dustry presents a more favorable outlook than that of

power transmission for large factories. Where power is

needed in several buildings of a large manufacturing con-

cern, or even in the case of one large building, it is found

that greater economy and convenience can be attained by

the establishment of a central generating station, trans-

mitting the power by electricity and utilizing it with motors.

Long lines of shafting or distinct steam plants are thus

the employment of the electrically operated machinery

shown. The billets are delivered to a long line of rollers,

partly shown at the left in the illustration, and are thus

carried along until they strike a deflecting plate, which

causes them to fall on an endless moving apron, set on an

incline, at prominently shown in the picture. This apron

first elevates and then drops the billets on the car to be

loaded, which is on a depressed railroad track on the farther

side. This loading machine is driven by a 25 horse power

500 volt motor, as shown, the controlling switch and rhe-

ostat being conveniently placed in a tiny switch-house. It

tanks, by means of levers which control the water pressure.

Of the two tanks shown in the illustration one is the

pressure tank, capable of containing a pressure of 500

pounds per square inch, while the other is a storage tank,

into which the water is discharged after being released

from the cylinders. This pressure is obtained by a triplex

pump driven by a 25 horse power motor, so controlled

that when the pressure reaches 500 pounds the motor is

stopped automatically, but as soon as it falls below this

pressure the motor is again started, thereby keeping a

uniform pressure in the tank. The traversing motion on

FIG. I. HANDLING

done away with, and in either case a marked saving can

usually be effected, while the driven machinery can ordi-

narily be operated with less exertion on the part of the

workman. Where electrical power is thus used ingenious

adaptations of motors to do work not usually associated

with electricity are frequently found. A case in point is

that of the electrically operated machinery at the Joliet,

111., works of the Illinois Steel company, illustrated by the

accompanying pictures.

The illustration on this page shows the apparatus em-

ployed in loading the steel billets onto flat cars. After

coming from the mill the billets are piled up in the yard

until wanted for shipment. The loading of the cars is ac-

complished with the minimum amount of manual labor by

STEEL PRODUCTS BY ELECTRICAL POWER.—APP.4RATUS FOR

works well and has resulted in a great saving in labor.

An exceptionally interesting motor application is that

shown in Fig. 2, which illustrates the electro-hydraulic

ingot charging machines used in the heating room. There

are two of these machines, and each is practically a trans-

fer table 35 feet long and 15 feet wide running on two

tracks. In the center of this tabl^, running lengthwise, is

an adjustable frame, which is capable of being raised or

lowered by hydraulic pressure from cylinders on either

side. Running on this frame is a carriage carrying a

heavy pair of jaws studded with steel teeth for gripping

the ingot. These jaws can be opened, closed, raised or

lowered, drawn in or out, at the pleasure of the operator,

who is stationed on an elevated platform near the upright

LOADING CARS.

the tracks is accomplished by a 15 horse power molor of

the railway type geared directly to one of the axles of the

track wheel.

The operation of the machine is as follows. An ingot

is placed on the "buggy'' which runs on a track in front

of the heating ovens, and stopped in front of the oven to

be charged. The operator on the charging machine pulls

a cord, and by means of compressed air the heavy iron

door of the oven is raised. He then brings the machine

to a position behind the ingot, and, by means of the levers,

opens the jaws, grasps the ingot, which has been standing,

in a vertical position, and allows it to swing into a hori-

zontal position. Then, by a second lever, he slides the

ingot into the oven, raising or lowering it by a third lever,
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as the case may require. Should the ingot be heattd on

one side and it be desired to turn it over, it is gripped by

the jaws, and by another lever the jaws are rotated so as

to completely turn it over. The method of withdrawing an

ingot is the same in reverse order. To move the table

from one oven to another a lever controlling the rheostat

operates the traversing motor.

The heated ingot on being withdrawn from the oven is

placed on the "buggy" and drawn in line with the rolls,

where it is reduced in size and cut up into billets, which

fall on an endless chain of rolls, which are operated by an

independent motor of 25 horse power capacity. These

rolls rise to an elevated trestle, which runs through the

mill out into the yard for a distance of about 600 feet. By

means of a deflecting arm these billets are distributed to

any point in the yard.

All of the motors are wound for 500 volts. The current

for the charging machines is obtained from two overhead

trolley wires, from which it is taken by two trolley wheels,

as shown in Fig. 2. Except the trolley wires, all the con-

ductors are laid in lead-covered cables.

The block d is connected by a conductor E with the

s;ries field magnet coils £' E' of the motor, and thence

leading from these coils, by the conductor I'^-, the circuit

passes to the contact arm C of the circuit reverser, thence

to the contact arm C-, to the brush B of the armature,

through the coils thereof to the brush B\ thence by the

conductor F to the contact arm C', and out by the con-

tact arm f, by conductor A', to line. Of course it will

be understood that if the position of the current reverser

C is changed, the circuit will be the same, except that the

way a portion of the current passes through the conductor

Z>, including the shunt field magnet coils of the motor,

while another portion passes through the coils of the elec-

tromagnetic device .V, causing the contact arm 7' to as-

sume such a position that it will bear on the contact block

6 and include the auxiliary resistance in the armature cir-

cuit and thereby prevent too great a flaw of current

through the armature on starting, and it will be observed

also that the current, after passing through the resistance,

also passes through the conductor E, including the series

Operating Elevators by Electric Motors.

In the accompanying diagram is shown an arrange-

ment for controlling electric motors in the operation of

elevators, designed by John D. Ihlder of Yonkers, N.

Y. The inventor claims that compound electric motors,

especially in the operation of elevators, have many advan-

tages, but are still open to some objections. It is desir-

able to utilize the compound wound electric motor in start-

ing the load and especially in connection with elevators

which have to be started and stopped at frequent inter-

vals. After the motor has started with its load it is desir-

able to change its circuits and connections so that it shall

operate practically as a shunt wound motor,which has been

found to be best adapted for this purpose, running at

a uniform rate of speed, besides being practically self-regu-

lating and economical.

By reference to the cut the arrangement of the circuits

will be understood. A represents the armature of the

motor, BE' ihe brushes of the motor, the field coils being

indicated as wound on the motor, while C is a circuit re-

verser for the armature. The characters plus (-^) and mi-

nus (—) represent the lead or main lines of the electric

circuit supplying current to the motor, and the conductor

OPERATING ELEVATORS

current will pass through the armature coils in the oppo-

site direction, in the manner well understood.

The contact block c of the auxiliary resistance is shown

as connected by the conductor G with the central portion C^

of the series field magnet coils of the motor, £o that only

one-half of those coils are included in the circuit of this

contact block.

The contact block b is shown as connected with the

contact block d of the auxiliary resistance by a conductor

r\ of practically no resistance. The contact block a is

FIG. 2. HANDLING STEEL PRODUCTS BY ELECTRICAL POVER.

D shown in the heavy lines, including the convolutions Z*'

ZJ", represents the long shunt field magnet coils of the

compound wound motor.

The armature circuit, which normally includes the series

field magnet coils, is provided with an auxiliary resistance

R, which is preferably controlled by an electromagnetic

device S, included in the armature circuit, and which con-

trols a contact arm 7", bearing on the contact plates of the

auxiliary resistance R. One end of the auxiliary resist-

ance, as the block 6, is connected to the coil S and to the

next succeeding block 5, suitable resistance r being inter-

posed between the blocks. The remaining blocks of the

auxiliary resistance are similarly connected.

•ELECTRO-HYDRAULIC INGOT CHARGING MACHINE.

connected directly with the contact arm C, and may in-

clude an adjustable resistance P, and it will be seen that

this resistance is arranged in the armature circuit in par-

allel or multiple arc with the series field magnet coils or a

portion of them.

The contact arm T, which is connected by conductor t

with the armature circuit as indicated, and preferably with

the terminal of the electromagnetic coil ^.is provided with

two blocks 5"', T'', insulated from each other, the block

T' being preferably arranged so as to make contact with

two adjacent contact blocks of the auxiliary resistance.

With this arrangement of circuits it will be seen that

when the circuit is closed through the motor in the usual

BY ELECTRIC MOTORS.

field magnet coils of the motor, thereby causing the motor

to operate purely as a compound wound motor for the pur-

pose of getting the greatest torque in starting and over-

coming the inertia of the load. As soon, however, as tl e

armature of the motor begins, to operate, the counter elec-

tromotive force tends to reduce the amount of current

flowing through the armature, weakening the magnetic ef-

fect of the coils of the electromagnetic device S, and the

auxiliary resistances are gradually cut out of circuit.

When the contact arm T^ reaches the contact block 2 the

insulated portion T' of the contact arm would short cir-

cuit resistance blocks i and d^ and the current would then

flow through both coils E'^ E- of the series field magnet

coils. When the co itact block /' reaches contact block I

the resistance r, between blocks i and d, would be ir-

cluded in the circuit, and the insulated contact block T-

would short-circuit blocks d and c, practically cutting out

of circuit the section E^ of the field magnet coils, and the

current would pass through the conductor C, and the sec-

tion E- of the field magnet coils.When the contact /"reaches

the block c the current would pass through the conductor

G, through the coils E?, in the same direction as before,

while a portion of it would pass through the coils E^ of the

series field magnet coil, but in an opposite direction,

and thence returning by the conductor E to the block d
and conductor r' to the block B, through the contact T-,

to the block a, and thence pass through the parallel cir-

cuit P to the armature. In this condition it will be ob-

served that part of the field magnet coils in series with

the armature are energized in one direction, and part in

another, so that they are in opposition to each other, ar d

by adjusting the parallel resistance P the amount of cur-

rent flowing in each circuit can readily be determined, or

if, perchance, the resistance P is entirely cut out, the two

sections of the series field magnet coils would be ener-

gized in opposition to each other, but under no circum-

stances are all the series field magnet coils short-circuited

or cut out of circuit.

It will thus be seen that by arranging the circuits as

described, various conditions of operation of the motor

can be automatically accomplished, and by properly ad-

justing the relative relations of the circuits the motor may
be adapted to operate practically as an ordinary shunt mo-
tor for running under normal conditions. Moreover, as

the series field magnet coils are never entirely cut out of

circuit, it is claimed, there is no danger of sparking, and
as the position of the contact arm 10 is controlled by the

electromagnetic device 5 in the armature circnit its opera-

tion is automatic and self regulating.

William Carson and N. H. Falk are preparing to put an
electric plant in the town of Areata, Cal. Forty arc and
1,200 incandescent lights will be installed.

Fire did about a f1,000 worth of damage to the lighting
plant owned by Topeka, Kan., the first of the month.
The service was not interrupted to any considerable ex-
tent.
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Recent Inventions of Nikola Tesla.

In conducting his experiments with alternating currents

of high frequency and high potential Mr. Tesla has

found it necessary to devise new forms of apparatus

to produce and control the current with which he has

achieved such interesting results. Three of the latest im-

provements of this description, all patented, are illustrated

by the accompanying cuts.

In Fig. I is shown a new device for producing the
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FIG. I. RECENT INVENTIONS OF NIKOLA TESLA.

intermittent discharge across a break in the circuit, de-

signed to replace the air gap in the production of

alternating currents of high frequency. The advantages

of this method lie in the fact tlat the disruptive discharge

takes place in oil insulation and that the rate of discharge

is under absolute control, obviating any tendency to a

continuity of the arc or discharge. The inventor also

takes advantage of the presence of the oil to secure a

more effective insulation for the converter coils and con-

denser places which are necessary in apparatus of this

character. By reference to the diagram the method of

operation will be readily understood. G is an ordinary

alternator, connected to the primary winding /* of a trans-

former, of which 6" is the secondary. To the latter are

connected the plates of a condenser C, and at i^ is a break

in the circuit at which occurs, the disruptive discharge.

In the secondary circuit, in series with the condenser, is a

primary coil P' with which is associated a secondary S',

the latter constituting the ultimate source of current for

the working circuit D, with which are connected translating

devices £. By the disruptive discharge between the

terminals at /the condenser is charged and discharged,

producing a current of enormous frequency. The unique

feature of the apparatus is the means by which the dis-

ruptive discharge is accomplished by interposing a series

of rotating conductors / between the terminals. .^4 is a

pipe that leads into a tank B. To the end of this

tube is secured an extension ^of insulating material and

the two terminals are caused to project through it.

Within the extension are two cros£-bars which afford bear-

ings for the spindle, of a small metallic^ turbine /, the

blades of which, as the turbine revolves, bridge the space

between the two terminals, nearly or quite touching the

terminals in their movement. If the tank B be filled with

oil and the latter is drawn off or permitted to fiow off

through the tube ^ , the turbine will be rotated by the

flaw, the rate of rotation being dependent upon the rate

of flow. By this means the arc or discharge is period-

ically established through a flaw of oil, which secures the

object sought to be attained. A glance at the cut will

show the manner of insulating in oil the second trans-

former /" S' in the tank B and the condenser in a recep-

tacle L. A small rotary pump iV causes the oil to circu-

late, and, of course, the rate of the disruptive discharge

is regulated by the speed of this pump. The jacket T
and coil J^ provide a means for cooling the oil if necessary.

A simple plan to prevent the dissipation of current on

electrical conductors carrying excessively high potentials

is shown in Figs. 2 and 3. Mr, Tesla has found that the

use of grounded conducting sheaths is usually attended by

a serious loss of energy. He therefore maintains the

sheath either entirely isolated or connected directly or

inductively to the ground through a path which will practi-

cally prevent the passage of current over it. He divides

the screen into short lengths, much shorter than the wave

lengths of the current used, so that the grounding of any

one of such lengths or the approach thereto of a large

body will result in an inappreciable loss, or at most a small

local draining of the energy, while the tendency of cur-

rents to flow between different points in the sheath is

effectually overcome. The function of the sheath as a

static screen for preventing the dissipation of the electric

energy, however, requires for its complete effectiveness an

uninterrupted conducting partition or screen around the

conductor. This requirement is met by causing the ends

of the insulated sections to overlap, interposing a suitable

insulating material between the overlapping portions. In

the cuts A is the conductor, B the insulation. C the

sheathing divided into overlapping sections insulated from

one another by the material Z>. The ground connections

are illustrated in Fig. 2. Mr. Tesla obtains the beneficial re-

sults of an earth connection, while preventing the generally

serious loss that would occur in the use of such currents,

by providing between the sheath and the ground a path B
of very high ohmic resistance or one containing a self-

induction coil S properly determined with respect to the

existing condit'oas, so that it will effect the described

result, or a condenser of very small capacity as shown at

J?. Id such cases the sheathing or screen for practical

purposes may be regarded as isolated from the ground,

since by the character of the connection employed do

appreciable loss results from the passage of current from

the sheath to the ground.

An improved incandescent lamp for use on circuits

carrying alternating currents of high potential and fre-

quency is the third invention, the object of which is

to prevent dissipation from the conductors in the

lamp. This is accomplished by surrounding the leading-in

and supporting conductors with a conductor which acts as

a static screen. By this means the light-giving body or

button which lies beyond the influence of the screen is

quickly and efficiently brought to and maintained at higher

incandescence, by reason of the fact that the electrical

action to which the incandescence' is due is confined

mainly to the button. ^ is a glass globe of the usual

form, in the base of which is sealed a very thin conducting

wire B, passing up through a stem of glass or other

refractory insulator C. To the upper or inner end of this

FIGS 2 AND 3. RECENT INVENTIONS OF NIKOLA TESLA.

wire is united, as by means of a mass of carbon paste I),

a carbon or other refractory stem £, that supports or

carries a small button of carbon or other suitable sub-

stance B. Over the stem C is passed a metallic tube G.

Mr. Tesla recommends for this purpose a very thin

cylinder or tube of aluminum, and it should entirely

surround all parts of the conductor within the globe except

the button itself, extending to or nearly up to the point of

union of the stem E with the button B. Such a device, by

reason of its electrostatic action, reduces the loss of energy

supplied to the bulb, preventing its radiation or dissipation

into space except through the exposed or unprotected

button. The tube or screen 6^ is entirely insulated from

the conductors within the globe and from all external

conductors or bodies.

Reminiscences of the World's Fair.

By A. Rowland.

To those electrical engineers who were so fortunate as

to j^pend a considerable portion of their time at the

World's Fair last year the odd sayings and actions of the

country people were a never ending source of amusement.

Among many others the following incidents may be of

Interest. They are all strictly true, and are given exactly

as noted by actual observation. In one case the scene was

a room in the electricity building where meters were the

chief exhibit. A small electric fan stood upon a table at

the entrance, and a meter standing near by measured the

energy consumed by the fan. A couple of women stepped

up to the table one afternoon just after the fan had been

started. "Say, what is that thing?" asked the first. ' O,

that is just one of those electrical machines," answered

her companion; "jast look at the electricity whirling

around in there; it goes so fast you can't see it!" "O,
no," returned No. i; "ihat isn't electricity; that's glas?;

don't you see how you can see right through ii?" "Why,
that's so," the other repliei, holding her hand in the

brcezre; "and just see here; you can feel the electricity

coming out. Just put your hand there!" *'I don't want

to," said the first; ''lam afraid of those electrical things;"

and she pulled her companion away.

I: was rather curious to note some of the names applied

to the Edison tower of light in the center of the building.

One lady wished to know "when the post played." refer-

ring to the operation of flashing the tower that oc-

curred at twenty-minute intervals during the evening.

Another, "if that pole is going to light again to-nighi?'

A common question asked by the old farmers was: "I

don't want to take but a moment of your time, young man,

but I want to ask you just a little question. *'Can you tell

me how they get electricity out of those dynamos and how
they carry It into the cars, and how they make the cars

go with it?" I regret to say that after patiently working

lor an hour or so on a solid explanation, the old fellows

were som^atimes S2nt from one man to another among the

exhibitors until they must have realized either that the

question was not £o easy to answer after all, or that Some-

one was having a little fun at their expense. A vast

number of needless questions were often fired at the poor

exhibitors, who of necessity must answer each politely,

although sometimes it must have been rather a hard task.

Among many others the following will seivd as illus-

tritions:

Diiring an experiment calling for his undivided attention

one of the attendants was interrupted by a seedj -looking

individual who kept ihe crowd waiting while he beckoned

the young man forward, and, pointing to a large sign

fastened to the side of the gallery, read the following in a

loud voice, indicating each word with a bony finger: "Do
not fail to visit the many interesting exhibits in the gal-

lery." He then asked: "Say, mister, where be the place

to go to see them exhibits?" After being politely informed

that he would do wt 11 to try the gallery, he trudged off

with a pleasant "Thank you kindly, sir," while the crowd

about the railing smiled audibly.

A very brilliant question asked of one of the exhibitors

one day was: "Will you please tell me, sir, what power

Wanted to See the Members of the
Firm.

An amusing story is told of an elderly Irishman who

presented himself at the office of the Hyde Park Thom-

son-Houston L'ght company in Chicago the other day in

an evident state of excitement. "There do be somethin'

the matter with me electric light lamp," he declared, "and

I want it fixed at wance." An office attendant assured

the irate caller that the trouble would be speedily investi-

gated, but he was not to be pacified. "It's not with the

likes of you, young man, that I'm after talking," he ex-

claimed scornfully. "I'll have nothing to do with subor-

dinates. Show me to Mr. Thomson or to Mr. Houston

—

wan av ihim—and we'll see if I pay me money to thim for

the fun of having a dark lanthern hung up in me store."

The old gentleman's earnestness was of no avail, however,

and he was finally convinced that neither Mr. Thomson

nor Mr. Houston was in just at that time, and that he

must leave his complaint with others.

FIG. 4. RECENT INVENTIONS OF NIKOLA TESLA,

engine I must get to run an electrical dynamo to get all

the power I want out of it?"

A third and last example will be sufficient. A short and

rather stout lady stepped up to one of the engineers in

charge of the tower of light and said: "Will you tell me
where it is that they hatch chickens by electricity?" After

being directed to the easiest way of getting to the proper

place, she volunteered a perfect shower of foolish qucs
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lions, ending witii, "Well, what do they hatch chickens by

electricity for, anywaj ?" The young man, who was pretty

well exasperated by this time. looked at her for a moment

and answered, quietly, "Well, madam, I suppose it's so as

to give the old hec a rest and a chance to see the fair!" It

Is needless to say that she asked no further questions, but

went her way in peace.

Carpenter's Secondary Battery.

Hiram H. Carpenter of St. Louis has introduced a

secondary battery, in which it is claimed the area of active

material is increased without a corresponding increase in

he weight of the cell. The special features of this battery

are illustrated in the accompanying cuts. Fig. i shows a

sectional side elevation and an end elevation of a block of

active material while Fig. 2 is a transverse sectional ele-

FIG. I. CARPENTER SECONDARY BATTERY.

vation. Fig. 3 is a sectional side elevation of the block

of active material in position in an exterior perforated

case or shell, with parts broken away. Fig. 4 is an end

elevation of the cell complete and Fig. 5 is a side eleva-

tion of the negative electrode.

The positive electrode is composed of a block or body A
of active material or material to become active, rectangular

in contour and provided with numerous horizontal perfora-

tions A throughout its surface. This body of material is

preferably cerusite, although it may be red lead or other

h ad oxides, or any common active material. The body A
s also provided with horizontal perforations C adjacent

to each corner, for the passage of suitable boUs made of

insulating material, for the purpose of binding the oppo-

site side plates F of insulating material firmly in position

upon opposite sides of the block. The insulating sides F are

preferably composed of ground or pulverized mxa mixed

with a paint composed of asphalt and other common ingredi"

ents having the chemical quality of resisting the action of

the electrolytic fluid, and then compressed or solidified in

any known manner into the form of plates. These side-

plates F are also provided with horizontal perforations B
and C, which register with like perfcrations in the block

A, so that all of the perforations pass entirely through the

element or cell thus made up.

The terminal or post for the cell is made up of a series

of copper or other conducting wires embodied in the active

material and extending from edge to edge and throughout
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CARPENTER SECONDARY BATTERY.FIGS. 2, 3 AND 4.

the body, and having their adjacent ends twisted together

in the form of a cable Z), the upper end of which projecis

above the upper end of the cell, and the ends of all the

wires or strips at that point are soldered together, so as to

provide a practically solid post or terminal which may be

connected up in the usual manner. It will be observed

that the post D has the greatest diameter at its upper

portion and gradually tapers downward to a point adja-

cent to its lower end. By reason of the wires or strips E
being thus distributed throughout the body or block A^ the

resistance of the body is greatly reduced, and the efficiency

of the cell, it is claimed, is correspondingly increased, ihe

numerous small perforations B also acting to increase the

efficiency of the cell by permitting ready access of the

electrolytic fluid to numerous closely adjacent portions of

the active material. The wires or strips E may be com-

posed of copper, lead or any good conducting material

suitable for the purpose.

In twisting the wires or strips E together to form the

terminal D it will be noticed that the strips or wires are

superposed to form the vertical post or terminal.

F^ indicates horizontal top and bottom plates, and / -'

the vertical edge plates of the cell which are made of the

same insulating material of which the side plates F are

composed, and securely clamped together and in position

by means of vertical bolts C, so that the active material is

surrounded on all sides by the exterior casing or shell of

insulatirg material.

The negative electrode / is composed of a common lead

pipe or tube, in which is located, so as to extend from end

to end, a wire or strip // of popper or any gcod conducting

material, so that one end of the wire or strip projects free

beyond the outer end of the pipe or tube, and the oppo-

site end of the wire or strip is sealed within the pipe or

tube, by soldering or burning the adjacent end of the

pipe or tube. This pipe or tube is entirely devoid of

active material, and is in contact therewith from end to

end. The free ends of the lead pipe or lube and tfce wire

or s'rip H project upward adjacent to the upper edge of the

negative electrode so as to form a terminal or pest which

may be connected in the usual manner. The pipe or tube

is coiled up ;o as to form what may be termed a flat

rectangutar coi', as shown in Fig. 5. This method of

coiling and forming the negative eleclrcde reduces it to a

very compact and convenient form.

COMMUNICATION.

Institute Mee'.ings, Special and Regular.

Z'c the Editor of the Western Electrician:
In reading ycur editorial remarks on my letter in your

last issue, I see that I have failed to make myself under-
stood on one or two points. Rule VI. of the Institute,

which relates to meetings, reads as follows:

"The annual meeting of the Institute shall take place

on the third Tuesday of May, at which a report of the

proceedings of the Institute and an abstract of the ac-

counts shall be furnished by the council. Two other
regular meetings of the Institute shall be held each year,

at such times and places as the council shall select, and
notice of the meetings shall be given by mail or other-

wise to all members and associates at least twenty days
in advance. Special meetings may be called whenever the

council sees fie; and the secretary shall call a spe ial meet-
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ing on a requisition signed by fifteen or more members.
The notices for special meetings shall state the business to

be transacted, and no other shall be entertained. Every
question which shall come before any meeting of the In-

stiiute shall be decided, unless otherwise provided by these

rules, by the votes of a majority of the members then
present. Any member or associate may introduce a
stranger to any meeting, but the latter shall cot take part

in 1 he proceedings without the consent of the meetmg."
You are, of course, correct in sajing that 40 or 50

members at a special meeting have no right to legislate

for the 7C0 who do not attend, and I had no intention of

intimating that they had such a right. The fact ihat we
have already transgressed ia this respect is no excuse for

continuing the practice. On the other hand, even at the

regular meetings, whenever or wherever held, we can never
hope to have present more than a fraction of the total

membership, so that distant members who cannot attend

will have to content themselves with written como-uaica-
tions to be read by the secretary.

TOWNSENP WOLC-TT.
New York, February 6, 1894.

African Telagraph Lines.

The Congo state has decided to construct a telegraph

line fifteen hundred miles up the Congo river to Kas-
ongo and then two hundred and fifty miles east to Lake
Tanganyika. It is not at all likely that so great an un-
dertaking will be carried out very rapidly, says the New
York Sttn, but it is a sign of the times that the authorities

of the Congo state have" voted to build the lire to us
eastern boundary on the lake that has the distinction, .of

being the longest lake in the ^world. The line is now
building at its western end, along the track of the Congo
railroad.

Perhaps ten years will elapse before the telegraph station

is built on the borders of the great lake. By that time the

Germans and the British will have carried out their plan
to join the east coast by wire with Tanganyika and Vic-

toria Nyanza. In a moment news will be flashed across

the continent, along the very routes which the pioneers of

discovery used to follow for two or three years before they
could come again into touch with civilization.

There is nothing visionary, to-day, about such schemes
as these. Twelve years ago Stanley's idea of a telegraph

line to Uganda was condemned as chimerical, but to-day
a hard-headed capitalist like Cecil Rhodes pins his faith

to the practicability of an inland telegraph line fiora South
Africa to Cairo. The wire already stretches from Cape
Town four fifths of the way to the Zambesi. From the
delta of that river messages are flashed more than half

the way to Lake Nyassa. No obstacle has yet appeared
that cannot be overcome. There are and will be unfavor-
able prognostications. When our own first transconti-

nental line was strung there were people who, with the
eye of prophecy, saw Indians cutting the wire and buf-
faloes playing the mischief by using the poles as rubbing
posts. But the Indians and the buffaloes were merely
bugaboos.
The development of the telegraph service in Africa will

come gradually, and it will be of immense advantage to
the various enterprises there. Egypt, among ihe civilized

lands, bids fare to profit most; for the day is surely coming

FIG. 3. electric lighting IN LONDON.

when she will be notified many weeks in advance of the
amount of the Nile floods that are on the way, and these
statistics and warnings will be of the greatest practical

va'ue to the densely popu'ated lower valley of the Nile.

Electric Lighting in London.
One of the most important factors in the electric ligl t-

ingofLondcn is the Metropolitan Electric Supply com-

pany. This corporation, established in June, 1S8S, was

augmented later by the absorption of the Whitehall Elec-

tric Supply compaay, a consolidation of interests which

has made the Metropolitan company one of the most ex-

tensive and successful in England. Without going into

details concerning the territory conceded to this company,

it may be stated that it is the most important in London,

as well as the most extensive, with the exception of that

section controlled by the London Electric Supply corpora-

t'OD. The stations, six in number, are located within the

limits of the City. These stations were equipped as

rapidly as possible and the extension of the service was

pushed at a proportionate rate of speed. The number of

lamps in service at the present time is in the neighbor-

hood of 157000. The station at Whitehall court, origin-

ally operated by the Whitehall Electric Supp'y cr-mpany.

FIG. 4. electric lighting IN LONDON.

differs materially from the other stations. It was designed

to supply a low tension, direct current system, which was

distributed on very short circuits by means of feeders,

regulated by batteries of accumulators. The general

type of stations controlled by this company is best illus-

trated, however, by reference to the installation on Sar-

dinia street, which has a total capacity of 25,000 lights.

-

In Fig. I is- shown a view of the dynamo room, iacluding-

the switchboard.

A sectional view of the entire plant is presented inFig.2,

illustrating the manner of belt driving employed. The
engines are located in the room below the dynamos. The
belting and pulleys in the dynamo room are protected by

hoods which also serve as oil splashers. An electric traveling

crane is in place in the dynamo room and is used for lifting

dynamo armatures and other heavy machinery. Heavy I

beams furnish a solid foundation for the electrical ma-

chinery.
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The WestiDghouse system, employiog an alternating

current of 1,000 to 1.500 volts, was adopted for this sta-

tion. The two-wire system wiih house transformers is

used in accordance with the following plan; All the dy-

namos in the station are connected in paral'el. The

district which is furnished with light by this station

is divided into a number of groups and blocks of buildings,

which are encompassed with two circuits according to the

plan in Fig. 3. This system is looked upon in England as

praiseworthy. As both ends of each cable are connected

with the same bar on the switchboard, one of these cables

may be cut at any point without depriving the trans-

formers of the current passing through them, for the

other emp'oyes, although it is difiicult to see any connec-
tion between it and the trolley, and promises to become
epidemic when the electric liaes are extended all over the

city. Of course the soreness soon wears off, as the muscles
of the foot and ankle become inured to the strain upon
them.

The Telephone Situation.

At a meeting of the Hani^on International Telephone

company held in Chicago recently S. B. Elkins, late secre-

tary of war, was elected president; C. M. Ferree of Kan-

sas City, vice-president, and Patrick Egan, late United

States minister to Chile, secretary. The Northern Trust

company of Chicago will act as treasurer. The directors

tion so high as to be almost prohibitive at points a con-

siderable distance apart. When people have called a cor-

respondent on the long-distance telephone, the caller has

not been willing to pay unless the person wanted was
found; consequently the company has bsen obliged to try

to find him, and. in a large proportioi of cases, has not

been able to do so, thereby entailing trouble and expense

without remuneration. Long-distance telephoning has

proved a success when applied to districts closely con-

nected. It may be that the intention is to adopt some

system like sending messages by telegraph over the long

distance wires and then repeating the message by telephone

to the point desired, thereby doing away with the cost of

delivery, which forms a considerable item in ordinary tel-

egraphing."

It is stated that a large additional block of stock in the

Duluth, Minn., Telephone company has been purchased

by Chicago representatives of the Bell interest.

A Boston dispatch contains this statement: "Notwith-

standing the expiration of the Bell Telephone patents, the

United States government is still taking testimony, as it

has been for four years past, to annul the Bell pa'ent, on

the claim that Drawbaugh and not Alexander Graham
Bell was the original inventor of the telephone. It is cal-

culated that two years mare must be consumed in taking

testimony by the United States officers presenting this

claim against the Auericin Bell Telephone company.

Nddc of this evidence has yet been printed, and it is esti-

mited that it will CDit $15,030 to print what has thus far

been taken."

An Exciting Run.

FIG. 2. ELECTRIC

entire current would pass through the unimpaired leg.

This system of distribution may also be accomplished

with one cable by connecting a pole of a dynamo to earth,

as well as one end of the primary transformer circuit as

illustrated in Fig. 4. Although the apparatus is always

placed out of the reach of the public, the system is not

without danger, and the Board ofTrade will not allow such

an installation. At each point where a transformer has

been installed, a switch and a safety fuse have been placed.

Each subscriber, when he wishes to turn on his light is

obliged to throw his switch on the main circuit. In

installations where losses to earth or leakage occur

this idea is considered of merit because it limits the at-

tendant leakage to the duration of the light. In ad-

xiition the presence of a safety fuse on a primary is a safe-

zguard against an excess of loss or a short circuit on the

secondary.

The station itself is located in the region of Saint-John-

in-the- Fields and furnishes current principally for that

portion of the city comprised between Holborn street and

the Strand. No better idea of the arrangement and con-

venience of the plant could be had than by reference to

Fig. 2. Offices are located in the building, rooms for

storing cable, a practical workshop, a forge, and all the ap-

pliances which are necessary in an emergency are kept at

hand. Much care was taken in constructing the plant to

insure a good supply of water and the yard around the

-building was dug to a depth of 12 to 15 feet to provide

accommodation for 400 or 500 tons of ccal at one time. The

steam power is furnished by a dozen Babcock & Wilcox

boilers, separated into two batteries of seven and five.

The boilers are of 210 horse power capacity each and are

supplied with water by Worthington pumps. Between the

batteries of boilers, which front each other, runs a coal

railway, so that fuel is brcught as needed from the yard to

the boilers in small hand cars. The Sunbeam lamp is

used almost entirely upon this system. The plant is said

to run admirably and it mav be taken in most of its

features as a type of the Metropolitan company's central

station. The foregoing description is summarized from

an article in V Electricien.

LIGHTING IN LONDON,

are: F. M. Holden, Kansas City; George R. Peck, gen-

eral solicitor of the Santa Fe railroad; Major W. Warner,

Kansas City; Dr. E. M. Harrison, the inventor of the de-

vice, Fort Smith, Ark.; Stephen B. Elkins, West

Virginia; R. C. Kerens, St. Louis; A. L. Stone and

E. L. Ingles of Chicago. The policy of the company,

which will be vigorously pursued, it is said, was outlined

and determined upon at the recent meeting in Chicago,

where the headquarters of the company are. State organ-

izations are to be formed everywhere, and through them

auxiliary organizations, by cities, towns and communities.

The latter will rent the telephones from the parent cora-

An intoxicated motorman caused considerable damage
during a two-mite run of his car at Orange, N. J., Jan-
uary 26ih. When a car belonging to the Consolidated
Traction company reached Roseville from Newark, on its

way to Orange, the motormen were changed. The man
who took charge of the car was intoxicated. Before
going half a mile his car struck the rear end of an express

wagon. The rear of the wagon was crushed and the

driver thrown cut. The driver was uninjured and regained

his seat. At Brick Church, about a mile and a quarter

beyond, the car again overtook the same wagon and again
ran into the rear of it. The blow was not hard enough to

throw the man out, but it did more damage to the wagon.
A few yards farther on the car hit a loaded coal wagon.
A block further up the street the car hit a bu'cher wagon.
The frightened passengers tried to get off, but the motor-
man would neither stop the car nor would he allow the

conductor to do so. There was great excitemeat among
them for a time. Finally the conductor pulled the trolley

from the wire and caused the car to stop. The conductor

refused to allow the trolley to spring back ur til a second

A New Disease.

It is stated by the Commercial Gazette ot Cincinnati

that fifty per cent, of the motormen on the newly
opened electric lines of that city are afflicted with a new
malady known as the "trolley foot." The alarm gongs,
operated by the pressure of the raotorman's right foot on a

button in the flsor of the car platform, are said to be re-

sponsible for this state of affiirs. The exertion brings

new muscles into play, and after the first two or three

days on the new cars many of the motormen were so
afflicted with stiffness and soreness in the right foot and
ankle that when they came to leave the cars at the end of

the route they found some difficulty in walking. The
malady was promptly dubbed the "trolley foot" by the

FIG. I. ELECTRIC

pany and will in turn rent them out to subscribers. It is

asserted that the rental to the auxiliary companies will be

$7 per year, and that the rate to subscribers should only in

exceptional instances be double this figure.

A Wail street firm of stock brokers—Dow, Jones & Co.

—has this to say of the relations of the Western Union

and Bell companies: *'It may be that the Bell Telephone

company intends to use its long-distance wires for the pur-

pose of doing a telegraph business. It is certain that long-

distance telephoning has not proved a profitable experi-

ment. The first cost of the long-distance plant has been

very heavy, making necessary a charge for conversa-

LIGHTING IN LONDON.

car ran up. Then he transferred his passengers to the

Eecond car and started his own car. The passengers who
wished get on were told to take the rear car and the con-

ductor obliged the motorman to run to the stables.

It is interesting to note that, according to the analysis

of the causes of 44.141 fires in the United States in 1892,
published by Rough Notes, the percentage of the whole
number of fires aiiributed to electric wires and lights was
only .37 per cent., and the per cent, of the whole amount
of loss from the same source 1.37 per cent-, while to lamp
accidents, candles, gas jets and the careless use of matches
is assigned 6.32 per cent, of the total number of fires, and
2.63 per cent, of the total amcunt of loss.
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We have tried advertising in several electrical papers,

and after discontinuing our advertisement in your journal

YEiectrical World'\ we advertised for a considerable period

in the Western Electrtcian, which we found a valuable

paper for reaching the West, cur card ift that paper bring-

ing us many communications, a cumber of which resulted

in sales of our alternating apparatus, including a plant for

the University of Wisconsin.

—

Extract from a letter ofF.

A. La Roche^ president of the La Roche Electric Works

^

Philadelphia, to W. f. /ohttstoti, publisher of the Elec-

trical World.

Announcement is made of the application of a syndi-

cate composed of American and Mex'can capitalists for a

concession from the Mexican government for the building

of a telegraph line through that country. The plans of

the syndicate contemplate the construction of a Pan-

American telegraph line to extend along the Pacific coast

from Victoria, B. C, to Santiago, Chile, passing through

the United States, Mexico, the Central American States

WESTERN ELECTRICIAN.

and the Pacific coast countries of South America, Such a

line would be of jireat inlcrnational importance, and would

undoubtedly facilitate trade between the countries through

which it passes.

The legislators of New York state have not yet fin-

ished "regulating" thealTairsof the street railway com-

panies operating in that state. Senator Owens of Brook-

lyn has introduced a bill compelling companies operating

trolley cars to place two extra men at the front of each car

to look out for persons on the track or obstructions. An
addition to the platforms of the cars would be necessary

to accommodate these men. The bill is regarded as a

"strike," and is denounced by decent members of both

houses.

Many of the cities of Massachusetts that have electric

railway systems are considering a proposition to extend

their lines and form a network connecting the principal

points and affording means of quick and cheap transpor-

tat'oa. A company has been formed to exploit the pro-

ject. A similar project has been advocated in other states,

especially in New Jersey. la many parts of the country

neighboring cities have been connected by trolley lines,

and there seems nothing visionary ab^ut the proposition to

establish a network of electric railways throughout the

thickly populated state of Massachusetts.

Mr. Preece's record of his observaticns in the United

States last year, a portion of which is published in this

issue, is well worth reading. The position of the author

as chief electrician of the British government telegraphs

has made him for many years a conspicuous figure in

English electrical circles and he is also well known in this

country, where he has many friends. Mr. Preece possesses

a genial, sociable disposition, and he is sometimes accused

in England of being all thing3 to all men. However, in

his account of his latest visit to this country he has not

attempted to gloss over what he considers our electrical

faults, while fiading much to adoaire. As Mr. Preece has

devoted a life-long study to telegraphy his comments on

American practice in this departoient are of particular

value and deserve careful consideration. It is a noteworthy

fact that although Mr. Preece is n^t blind to the defects

of the existing com-nercial systems, he does not believe

that ihi government c3ntrol would be of advantage. In-

deed, he goes so far as to express the opinion that it would

be at present "absolutely impossible," owing to the un-

settled condition of the civil service. His remarks on this

subject are so pertiaent that w e cannot refrain from intro-

ducing the following quotation here:

A business like that of telephones or telegraphs cin only
be conducted properly by those who possess a considerable
amount of enterprise, and who look primarily to the neces-
sities of the commuaity. The reason why our postoffices

and our telegraph offices at home work so well is because
the public exercises such a useful and such a determined
supervision over the work. The free opening of the press
to complaints; the criticism to which the public service is

subjected; the readiness with which members of the House
of Commons ask questions—though at times, perhaps,
irritating and vexatious—are undoubtedly good for the
service, for they keep us all alive. Such a state of affairs

is impossible in the States. The government of the United
States must first reform its c'vii service, and when it gets
officials into the service whose tenure of office is secure and
whos"; zeal is as unquestioned as it is in England then
there will be somechanceof their government acquiring the
telegraphs; but under existing circumstances the acquisition
of the telegraphs by the government of tha United Sta,tes

would amount virtually to the deterioration of the service.

This is but too true, we fear, and should afford food for

reflection to the ever-present congressional advocate of

government control.

The latest claimant for electric railway notoriety is a

syndicate, which, it is said, has practically secured

franchises for the construction of an electric railway be-

tween New York and Philadelphia. Many syndicates

have "projectei" roads of similar character, not only be

tween these two eastern cities but between New York and
Chicago and one proposed electric road has for its object

the crossing of the Rockies. According to report the

Philadelphia-New York scheme has been in contemplation

for a long time and capitalists have been quietly securing

franchises along different portions of the proposed route.

It is intended to parallel the Pennsylvania Railroad com-
pany's line between the two eastern cities and touch all the

important cities and towns upon the way. Rumors as to

the details of this gigantic scheme and the identity of its

promoters have been many, but it is a difficult matter at

present to discriminate between facts which have been made
public and the suppositions which are sure to follow ac-

company an undertaking of this character. Whatever
may be the outcome of the present agitation there is no
doubt that the field for short electric systems is being
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rapidly and profitably filled and that private capital, seek -

ing investment in transportation enterprises, will eventually

beattraced to the construction anJ operation of electric

railways for long distances. With the field once opened
its possibilities will be recogn'zid; im,oroved apparatus
will be manufactured to meet the exigency of the demand
and networks of electric lines connecting the great

centers of business, it is not too much to prophecy, will

eventually develop.

There is doubtless truth in the statement that the

Canadian Pacific Railroad company intends to experiment
with electric traction in crossing the Rocky mountains. If

the statement be indeed true, it is a subject which will

receive careful attention. Practically under governmeat
control, the railroad company will have every encourage-

ment to be exhaustive in its trials. But should the out-

come of these two projicts, one in the East and one in the

West, fail in ultimate realization there is no reason for

discouragement. The field for long-distance electric rail-

way lines is practically unoccupied. Thought and energy

have at least been turned to it, and the outcome if success

ful will be a guide.

The severe storm which visited Chicago last Monday
worked havoc with overhead electric wires, yet the damage
was not as great as might have been expected. Accord-
ing to the daily papers, and it must be admitted that they

are not friendly critics, the trains on the cross town elec-

tric lines were kept going much more regularly than the

cable and horse cars. This must have been a great surprise

to the people who had been led to bslieve that the trolley

system was inferior to the cable in such weather. Mon-
day's storm demonstrated most conclusively that the trolley

system was by far the most efficient method of street rail-

way propulsion that has yet been discovered. It should

be borne in mind, too, that these cross-town lines are oper-

ated by the South Side cable company and are merely feed-

ers for the State and Cottage Grove avenue cable lines,

and necessarily of only secondary importance to the com-

pany. Of course the management devoted its main efforts to

keeping the cable routes which traverse the business center

open, yet with far less attention the service on the trolley

lines was vastly superior.

Telegraph and telephone companies were badly crippled

by the storm. In the city, where the wires are under-

ground, scarcely any trouble was experienced. But in the

suburbs and in the country many gangs of men were em-

ployed repairing the damage. At the main office of the

Chicago Telephone company more than 1,000 complaints-

were noted. These came in the main from the outlying

district and the trouble was caused generally by the cross

ing of telephone wires. Everything considered, how-

ever, the service was adm'rabie. Between 8 o clock Mon-
day morning and 5:30 o'clock the same evening sixty

thousand calls were answered by the Chicago exchanges.

In the residence districts public telephones were in use all

day. Business men who were unable or unwilling to go
to the city oa account of the storm, communicated with
their offices by telephone and in many places there were

lines of men waiting an opportunity to talk with their

clerks or represen'atives down town. It is safe to say that

more business was transacted by telephone in Chicago on

Monday than ever before in a single day, and this, too, in

spite of the fact that it was a legal holiday. As usual, the

longdistance service was everything that could be desired.

New York and Milwaukee and all other points within

reach of Chicago by this system, found no difficulty what-

ever in carrying on conversation, and the Hues were well

patronized.

The Western Union Telegraph company had every line-

man in the vicinity of Chicago at work. Wires were

down everywhere and there was no direction from which

reports of damage did not come. Some of the smaller

towns were without direct telegraph connection for several

hours, and the whole service was badly crippled. In some

instances the company had much difficulty in delivering

messages. Service with New York and the larger cities

was in the main satisfactory, although in some cases a very

round-about circuit was used. The Postal company ap-

parently had less trouble, but their service was not en-

tirely free ffom vexatious delays.

The lesson of the storm is one that has been impressed

upon electric companies at regular intervals for many
years, yet they do not seem to give it sufficient attention.

From a financial view point it would seem to the interest

of the telegraph and the telephone companies to raise the

standard of their line construction, True, there has been

marked improvement in the last ten years, but there is

still much to be done before the service is brought to the

point where it may be depended upon during severe tests

like the storm of last Monday.
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Notes of a Trip to the United States ar d
to Chicago, 1893.'

By W. H. Preece.

Part I.

In 1S77, together with H. C. Fischer, I made an official

and thorough inspection of the telegraphic system cf the

United States and Canada, and the lessons of that JDurney

were reported to this Institution on February 13, 1878.

The results of that trip were the introduction of the

telephone, the practical application of quadruplex working,

the adoption of sound reading in our telegraph offices, the

disappearance of the Morse recorder, and the more general

assimilatioQ of the methods of working in the two countries.

In 1884, as a member of the British Asscciation, I

again visited Canada, and made another tour through the

States, reporting my observations to the Institution on
December II, 1884. The chief result of this second trip

was the introduction of the multiplex system of working
of Mr. Delaney, now so much in use among us, and
doing splendid service with many of our chief towns;

hexode working, s'x messages in any d rection being

simultaneously transmitted between London, Brighton,

Bristol, Birmingham, and other commercial centers. The
telephone was found fully developed, and firmly rcoted as

an invaluable aid in domestic and business requirements.

The electric light was making great advances, especially

as the illuminant of public streets and ways, to the great

advantage and safety of the public, but electric railways

and the transmission of power were only just loomirg in

the air in an extremely tentative and experimental stage.

Now I am able to report another tale of a ten weeks'

trip taken in August and September last over much the

same ground, but with t'xo pieces de resistance thrown in

—-a visit to the great "Worla's Fair'' and the holding of

anelectrical congress at Chicago.

TELEGRAPHS.

The telegraphic system in the United States is in the

bands of two great private telegraph companies, the

Western Union Telegraph company and the Postal Tele-

graph company.
The Western Union Telegraph company, which is by

far the larger of the two, is a gigantic undertaking. It is

a congeries of at lea^it 500 other companies which have
been purchased, absorbed or amalgamated from time to

time; and it is also closely connected with virtually all the

railways in the States. This connection with the railway

companies gives it a very prominent and commanding
position over its rival. In order to show the progress

made since 1884 and the present coDdition of the busi-

ness, I give the following table.

Particulars.

Miles of poles and cables
Miles of wire
Offices

Messages
Capital !g 30,000,000

Receipts I9,(>32.i540

Expenses ,

MS.037

42,076,23^

1893.

iSg,9^6

769,201
21.078

66. 59', 856

5 1 23,000,000

24 978,442
17,482,105

Great
Britain,

1892.

33.^89
207,2^1

8,H37
72,30 ^.SS'J

£ 10 1,50 820
2,486 791

The Postal Telegraph company is a very much smaller

concern. It has virtually coma into existence since my
previous visit, for when I was last in the States it had Just

commenced its operations, and it only possessed 1,500
miles of line and 4,263 miles of wires. It is a company
which has been promoted, not so much to attack the

Western Union company, as was the case with all previous

competing lines, but to establish a collecting company for

the cable business, which is in the hands of the Commer-
cial Cable company. The present position of the Postal

Telegraph company is as follows:

Miles of line ,,.. 15-907
Miles of wire . . .-

, 99. 664
Offices . 2,6642

Message? ^ 9 335,291

The enterprise in telegraph woik is evident at once on
landing in New York. Every passenger on landing at the

dock stage is approached by a messenger from one or both

companies, soliciting messages ; s nd on all the stages,

except that of the Cunard company, one or other of the

telegraph companies has succeeded in estab'ishing an

office. The business done at these offices is very great, as

when facilities are thus given to passengers to send mes-

sages, nearly every one wires home bis or her safe arrival.

This enterprise is evident everywhere. The blue and
white sign of the Western Union company, which is ex-

tremely prominent, is found in every hotel, at all railway

stations, and in large cities, and is as abundant as the post-

office sign is in England. At Long Branch, the Brighton

of New York, where I spent two or three very pleasant

days, there were no less than 19 offices belonging to the

Western Union company, and all paying.

There were 20 offices in the World's Fair alone, and 70
hotels in Chicago have Western Union offices in them.

Competition is intense, but there is no war of rates.

A general tariff has been agreed upon, and the only

rivalry that exists is m the collection and transaction of

business. Dividend-earning being the chief end aimed
at, only paying commercial stations are properly served.

Social and domestic telegraphy is practically ignored, and
sparselv populated districts are very inadequately provided

for. Hence in the United States telegraph business is

neither so general nor so cheap as it is with us. The
average price received per message is I5^4d., as against

7. yd, earned by us. Oa the other hand, however, it must
be remembered that their mean distarce is far in excess of

(urs.

CONSTRUCTION OF LINES.

I inspected considerable lengths of the line work con-

I. Read before the Insuitution of Electrical Engineers, London,
January 25, 1894.

2. Of this number, 860, or nearly one-third, are situated out of the
States, in Canada and elsewhere.

structed by each company, and drove over miny miles of a

new road line passing through Connecticut.

In this direction American electrical engineers have
been very much behind u^. They have ro; built their

lines so solidlv, nor have they followed true engineering
principles in the same way that we have.

As a rule, their old Hnes are extremely irregular, being
badly constructed with poles that we in England would
not look at. But recently, owing to the difficulty in find-

ing fresh routes, the growth of the number of the wires,

and 10 the absolute necessity for accuracy of workman-
ship for securing silence on telephone lines, great improve-
ments have been made and some of the trunk lines put
up by the telephone companies, and the new trunk line

put up by the Postal Telegraph company will compare
very favorably with cur best modes of construction.

The telephone line to wh'ch 1 have alluded consists of

16 arms, each carrying to wires, or 163 wires in all; the

poles are 60 feet high, and are placed 100 feet apart.

The arms are of pine, and their scantling is 'i% inches by

^Yz inches, and they are 10 feet long. Owing to the use of

wooden pins they are bored with holes 1J2 inches in

diameter. This weakens the arm, and I observed two in-

stances where arms were broken. A 6 foDt arm bored for

four insulators costs 15 cents, which is very cheap com
pared with the pr'c; we pay. But they are undoubtedly
weak, and not to be compared with the oak arms that we
use.

As a rule, the poles number 40 to the mile. They are

generally of cedar, but sometimes of chestnu^ The cedar
poles come from Canada and Michigan. Each 25 foot

cedar pol; costs |2 25, and is said to last 15 years without
preparation. The chestnut po'e is a little cheaper, and it

lasts only 10 years. It is extremely irregular in shape.
American engineers do not adopt the same plan that we

adopt in the traction of arms. They are fixed any way,
but generally on the raDdern lines they alternate on each
side of the pole. This is done under the impres ion that

it adds strength to the line. I do not know why it should.

(We invariably fix the arms on that side of the pole facing

London.) Every fifth pole is earthed as a protection

against lightning. (We earthwire every pole ) Stays are

very little used indeed, but on new line s they have longi-

tudinal stays in the direction of the wires, ore end being
fixed at the foot of one pole, and the other end at the top

of the next pole. These are called *'head guy<=," and are

frequent. Iron poles are used only for e'ectric railways.

These are very substantial, and look very well. Ttey
are made in three sections of simple iron 'ubes, either 6,

5 and 4, or 5, 4 and 3 inches in diameter respectively.

Pole roofs are not used as with us, but the poles are

tapered off to throw off the rain.

Neither the Western Union ncr the Postal Telegraph
company adopts any system for preparing its timber to

resist decay. My attention had been called to a system
cf artificial seasoning called "wood vulcanizing,'' and it

was reported that this system had been adopted by the

Western Union company. I found this was not true.

The Western Union company had experinr.en'aliy tried the

system on some wooden troughing, emplojed for the pro-

tection of their pneumatic tubes underground ; but the

process was so expensive and the advantages so doubtful,

that they do not apply it to their po'es or their arms.
Copper wire is very much used on telegraph and tele-

phone lines, I saw in the exhibition at Chicago a form of

wire called "tempered copper." This is said to be ex-

tremely strong and hard, but it is evidently an alloy of

copper, for its resistance is high. X was surprised to find

that a compound wire 1.7 ohms resistance per mile, put
up by the Postal Telegraph company in 1883, is still in

use, and working well. Our experience of the durability

of this wire was disastrous.

UNDERGROUND WORK.
Underground work was scarcely started in the States in

1884, but now, owing to peremptory legislation on the part of

the municipalities, it has made very rapid progress. Under-
ground work in the cities of the S-ates has become general,

with great advantage to the public, and aho, as they have
come to acknowledge, to the companies themselves. The
only exception to this rule that I heard of was at Boston,
where co.iiplaint was made that their underground system
had been much disturbed by "wash ou's." These "wash-
outs" are freshets or great floods tearing up the line and
carrying away the pipes and wires.

The system of underground work adopted by the tele-

graph companies in America does not differ much from
that adopted by us, excepting that they do not use gutta-

percha, owing to its high price. They are using very
largely a cable similar to the Fowler- Waring cables, and
also kerite-covered wire. Kerite is a form of vulcanized
india-rubber,

OFFICES.

Not much change has been effected in the mode of fitting

up offices. Glass of the best quality is used very much
indeed; doors, partitions, boxes for the collection of

messages, are all made of thick glass. This looks very
clean and nice, and is certainly effective.

There is an extremely efficient mode of collecting and
distributing messages in the Western Union offices at New
York and Chicago. Endless cords are kept in motion by
means of small electric motors, and these cords transport

small metal carriers somewhat similar to those we use in

our pneumatic tubes. Before leaving New York I saw an
improvement on this by which messages can be picked up
as by the finger and thumb from the desk in front of each
operator. They also have in use a system by which
messages, envelopes, slips, etc., are conveyed by broad
continuous leather belts, 8 inches wide, kept in rapid

motion by motors, and upon which the messages, etc., are

laid, and carried to the point desired.

Each company has adopted a uniform and pretty

looking box for its office in the hotels. American hotels

differ from ours in this. Tke hall of a hotel is usually

open to the public, and no hotel that I entend was un-

furnished with a telegraph office. I have mentioned that
there were 70 hotel offices in Chicago. In fac^, hotel
propi ietors court the presence of a telegraph c ffice. Space
is usually accorded free, and board is also provided for the
operator. In some places, like ihe Palmer House at

Chicago, which is a great business center, a very high
rent is demanded; but, generally speaking, no rent at all

is paid. At the hotel I staid at in Chicago—the Lex-
ington—each company had an office in the hall; the

rivalry that exists between the two companies taking the
form of each striving to work with the louder sounder.
The louder was that of the Postal Telegraph company,
and when I atked the operator why he allowed his instru-

ment to make such a row, he replied, "We must beat the

Western Union company anyhow,"
At Fort Sheridan, a military station about 20 miles away

from Chicago, the Western Union company opened an
office, although the place contained only 1,000 soldiers.

The office was worked by tVe soldiers, and I was assured
by the company that they found it to pay well.

The common system in the States is to tile the floor*; of
their telegraph galleries, and not to board them. Fiie-

proof channels, or conduits fitted with slate tops, are

aaranged about the office for the distribution of the wires.

Lockers for oats and hats are rcomy and well made, and
ample in the supply. At Chicago they are of open iron-

work, viry neatly made, 6 feet 6 inches high, and 28
inches by 8 inches in sectional are?. Four men, each of

whom is supplied with a key, use such a locker. Great
advantage is said to arise from the use of these open
lockers in wet weather, and they are worih our own con-
sideration. The use of bicycles for messengers is very
prevalent in the States.

Batteries at all the principal offices in the United
States are gradually disappearing. The current for

working the circuits is b;ing supplied from dvnamos or
from the electric lighting mains. In New York from
30,000 to 40,000 cells have been replaced by dynamos. At
Bostoi 10,000 cells, which cost probably !j2D,ooo per an-
num to maintain, have been replaced by current derived

from the electric light mains at a cost of f 3,000 a year.

It must be remembered that the American telegraph cir-

cuits are wotked entirely on the closed circuit system.
They use immense cells, and their cost of maintenance is

excessive. We cannot compare their system with ours in

this respect, for wc use open circuits; and the mainten-
ance of our batteries is certainly, cell for cell, not mere
than one fourth or one-fifth that of the United States

form of battery.

In New York tne Western Union coupmy has a
special plant of 51 small dynamos. In Chicago it has 46.

The Postal Telegraph company in New York is also

using dynamos, and in its new station which is being
built it is supplying what it believes to be an im-

provement on the system adopted by the Western Union
company.
We have shown in England that the use of dynamos,

owing to the variation ot current, is not suitable for high
speed working, and I much prefer the plan that we have
adopted with so much success in working our Continental

circuits—namely, the use of accumulators. Accumulators
have an immense advantage over dynamos; they store up
energy, so that in ihe event of any accident or breakdown
of machinery the accumulator maintains the circuits work-
ing. The accumulator is net in motion. There is no
machinery to fail or break. There is nothing to stop and
little to get out of order. But the chief advantage of the

accumulator is the absolute steadiness of its voltage.

There is also economy in capital expenditure, and I am
quite convinced that the Western Union company in New
York would have effected considerable economy if i t

had used accumulators charged by the electric lighting

plant, instead of supplying the elaborate seriesof engines
and dynamos now working its circuits direct.

At Boston and other stations a very well made and well

designed motor-dynamo is supplied by Messrs. Crocker and
Wheeler. They are primarily motors worked on the no
volt electric lighting service, driving a small dynamo, and
they transform this down to a voltage which will charge
any number of cells required. This system is in use by all

the telephone companies, and, as I will point out when
speaking of telephones, the service is much improved by
the use of accumulators thus charged.

APPARATUS.

I observed little or no progress in the form of apparaturs

used. In neither company has there been any advance
made on the systems in use in 18S4 Duplex and quadru-
plex working are principally relied upon, while on the long-
distance lines Wheatstone working is gaining ground, and
being much more used. The only novel mode of workingr

that was brought to my attention was a system of working
cables automatically. This system has been threshed out
by Mr, Wilmot at Waterville, and adopted by the Com-
mercial Cable company, but it has been very much im-
proved upon by Mr. Delaney, the inventor of our multiplex
system.

Typewriters have become quite common. The rule is

for an operator to have his own machine. The Postal
Telegraph company uses this system more than the Western
Union company. The latter company employs it invariably

for its Wheatstone and other news circuits, but the
Postal Telegraph company use it very largely on all cir-

cuits; and I watched many operators taking off messages
by ear and typeprinting them at the same time, and in all

cases the typewriting machine held the sounder well in

hand as regards speed.

The working of the Wheatstone system between New
York and Chicago is admirable. The grand total of mes-
sages handled in one day on this circuit is certainly aston-

ishing—4,211 messages have been passed between these

two places on one circuit in a day, a number that we can
scarcely hope to rival.

The reason for this is not the greater speed at which
the apparatus is worked—for the speed is less than ours

—
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but to the fact that the business day in thft United States

extends over a much greattr number of hours than with

us. The business d ly in New York commences three

hours before that in Sm I'Vircisco, and the business day
in San Francisco extends for three hours beyond the busi-

ness day in New Yorli. Hence the business day, which
in England scarcely extends telegraphically to four hours,

in the United States extends probably to 12 hours.

Thus the number of messages handled is much greater

per day than with u?.

The advantage of Wheatstone workincr to the company
was illustrated while I was there. On August 2gth a

cyclone in the cas'ern part of the States prostrated the

poles and wires for miles throughout half a dozen states.

Three Wheatstone circuits were niiintained working—and
working badly—between Chicgo and New York by means
of repeaters at Buffalj and Pittsburg, but on these three

circuits 8,693 messages were handled. This was the

only means of telegraphx communication between the

eastern and western states. Curiously enough, the new
and strong long-distance telephone line was not broken
down.
Oa August iSth, while I was there, I took down as

having been sent between 8 A. M. and 5:30 P. M.— for-

warded, 1,272; received, i,8Sg. This work was handled
on two circuits, with an average speed of 190 words per

minute.

The Wheatstone system in the Sates is much more ex-

tensive in the West than in the East. It is giving such
g03d service that it will probably receive cosiderable addi-

tiois this vear.

It must be remembered that between Chicago and San
Francisco we are dealing with a distance of 2,500 miles,

and on this circuit they were working when I was there at

the rate of i to words per minute.

I observed a very high rate of working on some of the

quadruple X circuits. X took down these figures at Boston
— forwarded, 686; received, 521. Tnis was an ordinary

day's work. On another circui*", between 8:30 A. M. and
11:30 A.M., in Bi:ffalo, the numbers were—forwarded,

I26;received, i-jo, on one side of the quadruples only.

I noticed at the Chicago exhibition, in the French ex-

hibit, a new adaptation of multiplex working by Mons.
Mercadier, who showed in operatloa 12 working sides.

But the working, although interesting, was poor. The
reading was done by telephone, and each branch was
selected by the sounding of a particular note. The ap-

paratus is not yet in aoythiog approaching a practical

stage, but for short lines something may some day come
out of it.

PNEUMATIC TUBES.

The Western Union company has not extended its

system of pneumatic tubes greatly sinca my last visit.

The Postal Telegraph company is about to use pneumatic
tubes for the distribuion of its internal work in its new
bailding on a plan SDmewhat similar to that which we
use at our central station.

The only novelty in paeumatlc tubes that I saw was
that on trial between the postoffice at Philadelphia and a

sub-office in Chestnut street. This is a line of two pipes

6^ inches in diameter and 5,792 feet in total length

—

that is, a distance between the two offices of 2,896 feet.

The carriers are metal cylinders whose inside dimensions
are 16 inches long, and 5^ inches in diameter. They
weigh 6 pounds each, and carry I20 letters. The carry-

ing capicitv of the line is said to be 180,000 letters per
hour, but I think this is exaggerated; the time taken by a

carrier in transit is 55 seconds, and the air pressure is

maintained at 7 pounds psr squire inch.

The line has been working since February 17th, and it

has been used for the transmission of letters, the whole
service to this particular sub-office being done through the

pipe.

The pipe is continuous, and a current of air is con-

stantly flowing through it. Twenty-five horse power is

absorbed in maintaining this current at the pressure re-

•quired, and the carriers are said to move at the rate of 40
miles an hour. Twenty five carriers are in use.

Unfortunately, while I was there the tube was out of

use, for the boilers had broken down. These boilers

belong to the postoffice administration, and were not

under the control of the contractors who are carrying out

the experiment.

It is merely an experiment, but it is an experiment that

has been carried out in a very practical manner, and they

are threshing out a question thit may be of importance.

They find that the tubs used is to-i small for their pur-

poses, and they are going to use in future an 8 inch tube.

DISTRIBUTION OF TIME.

A feature of considerable interest and novelty is the

distribution of time by the Western Union company.
Correct time is received everyday at noon from Washing-
ton. The time current lasts one second. Time balls are

dropped at Boston, Newport, Woods' Holl, New York,

Philadelphia, Baltimore, Washington, Fortress Monroe,
Savannah, New Orleans and Havana. This current is

also distributed by the Western Union company to sub-

scribers in the principal centers. In New York there are

1,100 subscribers, in Chicago there are 1,837, while in the

whole of the Western district of the company there are

7,963 subscribers. Each of these subscribers has a

special wire upon which the time currents are s=nt from a

master or a contro ling clock. The We'^tern Union com-
pany also furnish synchronous self-winding clocks to the

subscribers, which are controlled and regulated daily by

these time-signal currents. They are wound by current

automatically every hour.

The rates for this service are not excessive. Each sub-

scriber is charged ^2.25 per month, while large buildings

using five or more clocks get the time signal supplied at

^r 25 per clock per month.
The standard time adopted in 1883 is virtually Green-

wich time. It is divided into four sections. The follow-

WESTERN ELECTRICIAN.

ing table will show Vn.v far these differ from (irecnwich
mean time and from c^ch other:

W, Long. Center.
Actual
Time.

Noun.
7 a. m.
6 a. m.
5 a. m.
4 a. m.

Name adrptcd.

105°
120"

Maviiratdrs' time (Greenw
WasliinKton Meridian. ...

Chicago Mi-riclinn

th) Grernwich time
Eastern lime.
Central time.

San rr.incisco Pf'cific time.

- Thus the m'nutts and the seconds are the same as with
us. There is no necessity to alter one's watch.

Hefner von Alteneck proposes to place clocks in the
circuit of an ordinary glow lamp, and to wind and control
ihem by a slight change in the current made at the central

station once a day. It is surprising what can be done by
electricity when it is laid on in a house and served from a
central station.

VoQ Alteneck's system was exhibited at the World's
Fair.

CONCLUSIONS.

It is quite impossible to inspect the telegraph system of

the United States and compare it with our own system
without drawing comparisons between the way in which
the work is done in the two countries. The result of my
previous visit was to confirm my view that we do our work
better in England than they do in the States. Our appa-
ratus is better, our speed is higher. Messages are handled
with greater reliability- A message can be sent and its

reply received with certainty in an hour in England. I

fancy such rapidity would astonish the users of the tele-

graph in the States, except those in such busy centers as
New York and Chicago, and generally the speculative

branches of the community.
The domes'ic telegram scarcely seems to have reached

the United States, and this is owing probably, to the fact

that the districts of private residence?, the small towns
and the villages do not possess telegraph offices, unless

they are supplied by the railway company at ihe railway

station, or by the Western Union company, which doss the
woik for the railway company.

I fail to see any superiority in the manipulation skill

of American operators. They certainly have not made
the same advance in technical education that we have,

and tltogerher it may be said Ihat the management of the

telegraphs in the Stales in the hands of private enterprise

does not compare favorably with the managment of the

telegraphs by the state at home. At the same time, it

must not be assumed, because the government has advan-
tageously taken the telegraphs in hand at home that such
a process would be possible in the States. In my
opinion it would be absolutely impossible. The
civil service of the S'ates is in a very chaotic

condition. The principal appointments are four-

year appointments only, and are filled po'iti-

ically. The principal postmasters come in and go out

with each new president. We in England scarcely con-

sider that a postmaster is fit to be a postmaster until he has
had many years' experience of the working of the post-

office system. In the States a man is

made a postmaster because he has been
apolitical supporter. At one or two
offices I found the new postcffice

officials absolu'e'y ignorant of simple

facts they ought to have had at their

fingers' ends. A business like that of

telephones or telegraphs can only be
conducted properly by those who pos-

sess a considerable amount of enter-

prise, and who look primarily to the

necessities of the community. The
reason why our postoffices and our
telegraph offices at home work so well

is because the public exercises such
a useful and such a dttermined super-

vision over the work. The free open-
ing of the press to complaints; the

criticisms to which the public service

is subjected; the readiness with which
members of the House of Common ask
questions—though at time?, perhaps,
irritating and vexatious—are un-
doubtedly good for the service, for

they keep us all alive. Such a state

of affairs is imnossible in the States,

The government of the United
States must first reform its civil ser-

vice, and when it gets officials into

the service whose tenure of office is

secure, and whose zeal is as unques-
tioned as it is in England, then there
will be some chance of its govern-
ment acquiring the telegraphs; but
under existing circumstances the ac-
quisition of the telegraphs by the
government of the United States
would amount virtually to the deterior-

ation of the service. The commercial
management is at present, as I have
pointed ou*-, characterized by great
energy, I do not. however, acknowl-
edge that they show greater energy
than we do in England. Competition may make it more
conspicuous, but it is not more reaching. Our speculative
business, stocks and racing, is done as well as theirs.

The telegraph management at home is characterized in
all particulars with similar energy to that which I ob-
served in the States; and I come back without any views
or wrinkles which I think could be impressed with advan-
tage on the commercial or technical management of our
system at home, unless it be the encouragement of offices

in hotels, for it is found everywhere that a telegraph of-

fice at one's door prompts the desire or want to telegraph.
The capital of the Western Union Telegraph company
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vasiniS77 $22,000,000; that of the British Postoffice
was /"ro, 000, 000. The capil.Tl of the former is now $123,-
000,000, while that of the latter remains virtually the
same. Scarcely a single vestige of the old telegraph
companies' systems purchased by the state in this country
now remains. Whence, ihtrefore, this splendid system
of cabks, underground lines, and new pole lines in this

country, spreading tverywherc. and transacting an antual
business of /'2, 500, con, instead of the ^^600,000 handed
over to u ? it has all been paid for out tf revenue! The
government keeps no capital account.
How do we do our worit? The proof of the pudding is

in the eating thereof. The criterion of telegraph working
is rapid d( spatch. 'Time is our only competitor," said Dr.
Norvin Green. The time occupied in its irans t from the
hands of the sender to those of the receiver 's the pudding.
The whole of the messages arriving in Newcasile on the
morning of January 20th were ex mined and analyzed.
The mean time of transit from all parts of the United
Kingdom averaged 7 3 minutes. Asimilarexamination at

G'asgow on January 15th ^ave a mean result of 8.7 min-
utes. This cannot be beaten, and it certainly will not be
believed. The late Mr. Patty was once asked why ex-
press telegraph service at higher rates was not intrcduced
in England. His answer was, "All our messages are
express already."

Incandescent Lamp Litigation.

In the United States Circuit Court of Appeals at Bos-

ton, on February gtb, a decision was handed down by

Judges Putnam, Nelson and Wtbb in favor of the Edison

Electric L'ght ccmp any against the Davis Electrical

Works. The suit was brcught by the Edison company
against the Davis company for the alleged infringement

of its incandescent lamp, and the case was heard by

Judge Colt in the United States Circuit Court, which re-

sulted in a tempcrsry irjucclicn being issued restraining

and ei joining the Do vis company from making the lamp.

The Ediscn company claimed that tke Davis company
bcught up lamps that were worn cut by use, and in which

the fiUrr.ent had been destroyed. There were purchased

at a email price, srd after leccnstiucticn were sold

by the Davis company as "repaireo" lamps.

Electric Centrifugal Pump.
Among the many tjpes of electric pumps exhibited by

the General Electric company in its power and mining

section at the Chicago exposition, the electric centrifugal

pump, ejectirg its bread stream of water into the reservoir

in electricity building, attracted considerable attention.

The pump itself is a No. 4, four inch centrifugal pump.

tLECTRiC CENTKIKUGAL I'UMP,

manufactured by the Lawrence company. The shaft of

the pump is directly connected to the shaft of the armature

of a General Electric iron clad No. 2^4 water proof motor,

running at 400 revolutions, at which speed it developed three

horse power. This pump, a cut of which is presented, is

intended for use where muddy or dirty water is encountered,

which would quickly destroy the usefulness of the valves

of an ordinary pump. It has proved remarkab'y efficient

wherever it has been used, especially in raising w'ater for
irrigation purposes



February 17, 1894 WESTERN ELECTRICIAN, 81

The Metropolitan Electric Company in

its New Home.
When it was announced last year that William H. McKin-

lock and Walter C. McKinlock, the latter at that time iden-

tified in the electrical supply business as the organizer of the

Enterprise Electric company of Chicago, had perfected a

business arrangement whereby the interests of the Enter-

prise company and those of William H. McKinlock became

united, it was predicted that the new Metropolitan Electric

company, under the management of two such shrewd

business i^men, would pursue an aggressive policy that

would eventually lead to success. Despite the inaus-

picious condition of business in general, the new organi-

zation was soon in need of a new store, and the advantages

to be gained by combining offices, salesroom, store-room

and shipping department. About the first of the year the

change was made from the old quarters to the new

and spacious store at 186-188 Fifth avenue, where the

company now enjoys every advantage for conducting its

business, The fact of the company seeking the whole-

sale district of the city is illustrative of the broad policy

which it is pursuing in extending its field. The retail

trade has not been lost sight of, however, and the officers of

the company are always at home and at liberty to talk with

old friends whether upon matters of business or for the

sake of extending their reputation as popular and well-

known gentlemen.

An excellent idea of the arrangement of the interior of

the store may be gained by a glance at Fig. i. The

room on the ground floor is 50 feet wide by 100 feet

long, and here are located the general offices, the cozy

private office of the president, the cashier's and stenogra-

pher's department, the sales department and the,

shipping room. It is in its improved shipping

facilities that the company has gained a decided

advantage in its new home. No partition inter-

venes between the salesroom and the shipping room, so

that the packing of goods is always under the personal

supervision of the salesman. Every opportunity has been

given for admitting as much natural light as possible and

the front of the store is mostly of glass. Fig. 2 shows the

neat external appearance of the store as well as reproduc-

ing the trade marks of the company's specialties as they

appear upon the windows. Under the salesroom, in the

basement, 50 by no feet, is the store-room, extending

under the sidewalk, thus affording storage room for partic-

ularly inflammable materials in accordance with the

requirements of the underwriters. In this basement are

of insulated wires and cables. The Metropolitan company

is the general western agent for this wire, which is of the

highest quality and meets the demands in all particulars

for a high grade insulator. The line now embraces elec-

trolier wire, telephone twin wire, rubber tape, lamp cord,

rubber tubing and concentric wire, in addition to the

former applications. Oje of the latest specialties to be

placed upon the market is the Metropolitan incandescent

lamp. This lamp is of an improved design, made in all

the standard candle powers. The Paiste products, includ-

that the company will be materially benefited by his

connection with it. William H. McK nlock occupies the

position of president and Waher C. McKinlock acts as sec-

retary. There is always a hearty welcome at 186-188

Fifth avenue.

Reorganization of the Mather Electric
Company.

For some time there has existed a project to transfer

the Mather Electric company of Manchester, Conn., to a

FIG. 2. THE METROPOLITAN ELECTRIC COMPANY IN ITS NEW HOME

ingswitches, cut-outs, bushings, clutches, etc., constitute

an important factor in the business of the company, which

is also the general western agent for the Standard Paint

company's P. & B. compounds. In the list of specialties

mention must not be omitted of "Mac" tape, which is of

particular value for armature and field magnet wrapping,

and which possesses many merits which are worthy of

FIG. I. THE METROPOLITAN ELECTRIC COMPANY IN ITS NEW HOME.

Stored large quantities of N. I. R. Insulated wires and

cables of all sizas and capacity, carbons, .barrels of incan-

descent lamps, P. & B. compounds and all those numerous

articles which go to make up the stock of a company

engaged in the general electrical supply business. With

such ample storage room and shipping facilities, the

Metropolitan company has every opportunity for attending

promptly to all orders.

The specialties handled by the company are recognized

as being of a high order of merit. Prominent among
these is N. I. R. wire. The National India Rubber

company, the manufacturer of this wire, has recently ex-

tended its field, and it now embraces in its output all lines

consideration. It has superior insulating qualities, and is

made to withstand the most severe of climatic changes.

It will not oxidize the wire, and its adhesive qualities are

such that it is practically indestructible and consequently

does not appreciably deteriorate with age. The company

intends placing the new Metropolitan transformer upon the

market in a couple of weeks, and it is safe to assume that

this specialty will equal in efficiency and worth those

others which bear the mark ''Metropolitan." J.J.Nate,

well known to the electrical trade from his long connec-

tion with the telephone business, was lately secured as

manager of the company. Mr. Nate's personal qualities

particularly fit him for this position, and there is no doub t

syndicate of well known Hartford capitalists. The several

details of the transfer have been arranged, and the new
men have taken charge of the company and its affairs. At
a meeting of the stockholders at the Phoenix National
Bank at Hartford the following named officers were chosen

:

Maro S. Chapman, president; T. C. Perkins, vice-presi-

dent; John L. Bunce, secretary and treasurer. The follow-

ing named directors were chosen: Charles E. Perkins,

T. C. Perkins, M. S. Chapman, Henry A. Rsdfield,

Charles M. Jarvis, John L, Bunce and Norman McD.
Crawford.

Charles E. Perkins is the well known patent lawyer
expert. T. C. Perkins, his son, is familiarly known to the
electrical fraternity Of the West, through his connection
with the Ball & Wood Engine company of New York
Mr. Perkins in connection with W. P. Pearson represent-

ing this firm as its western managers. Henry A. Redfield

is the president of the Phoenix National Bank. Charles M.
Jaivis is president of the Berlin Iron Bridge company of

Berlin, Conn. M. S. Chapman is manager of the govern-
ment envelope works at Hartford, and a largely interested

stockholder in a number of paper mills in New England.
Mr. Crawford is the consulting engineer for the Pennsyl-
vania Traction company of Philadelphia and also of the

Pennsylvania Railroad company, being also retained as

electrician of the Hartford Street Railway company. Mr.
Bance has been connected with the Piirkius Sjvitch com-
pany of Hartford, the Schuyler Electric company and
with the Pops Manufacturing company of Hartford,

Theodore Gonet, who has been retained as electrical

engineer, was connected for some tima with the Westing- -

house Electric & Minufacturiog company. He will have
associated with him W. E. Powell, who for many years

has been identified with the Mather Electric company. It

is stated that the company starts out under the re- organ-
ization free from all debt and with a capital stock of

$250,000. The intention of this company is to make a
specialty of large dynamos and generators for electric

lighting plants and electric street car systems.

Prof. Thomson's Plans.

The story circulated quite extensivelv to the effect that

Prof. Elihu Thomson was about to leave the General Elec-

tric company was denied in the Western Electrician of

February 3d. In a communication on this subject Prof.

Thomson says:

You are at liberty to publish as coming direct from m
the statement that there is no truth whatever in the stori
which have been sent out by various newspapers, snch
the New York World to the effect that I am about to f

ganize a new company in opposition to General Ele - ,1
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company. The whole story is a fabrication, probably for

the purpose of affecting the stock market.

I hive, on the strenRlh of the story, been the recipient

of numerous offers of services, of bargains in patents, of

financial support and general inquiry, which has had a

serious effect in adding to my correspondence and causing

loss of time. Vour assistance In correcting the absurdly

false story will b: appreciated.

The Colburn Dynamo.

In the accompanying illustration is shown a dynamo

manufactured by the Colburn Electric Manufacturing

company, Fitchburg, Mass. This style may be taken a

typical of the class of machines made by this concern, for

although the machines designed for different circum-

stances differ in outward appearance the electrical and

mechanical design are the same. A general description

will answer for all sizes and types. They have direct

poles, a shortest possible magnetic circuit and one field

coil, giving the greatest possible amount of magnetism

in poles. The coil is wound upon a bobbin that easily

takes off. A wrought iron magnet core with an ex'ra

large magnetic contact with poles is employed. One end

of the pole is cast solid to the magnet core, the other end

is cast on a taper, keyed and bolted. The poles have ex-

tended arms, which after being bored, and the boxes

turned to same diameter and bolted into place, insure

perfect alignment for bushings in which the armature

shaft runs. Every part of the machine upon which wear

comes is made in duplicate, and can be easily exchanged.

The armatures in most of these machines have but one

a "thief." Alleged interviews published in the Washing-

ton Post, the C/tiriigo Aftiil, the Cincinnati /''.nquircr

and the New Hampshire I'lvl^le iiiii! Patriot report jou as

making use of the foregoing language, and we are in-

formed that these or similar interviews containing the

words "thief," "dishonest" and "dishonorable," ae ap-

plied to this company and its agent, have been published

in newspapers, additional to the list above given, in various

parts of the United States. We shall investigate this

matter further, but the information already secured is

enough for us to call upon you for astatementof the facts.

Did you make use of the word or words "thief," "dis-

honest" or "dishonorable" in connection with this com-
pany and its agent? If you did not use these words, we
call upon you for a denial of the statements above referred

to. If jou did make use of these words, we propose to

bring suit against you for libel, and we shall hold you re-

sponsible for the damage already done or that shall be done
to this company by your libelous language, unless you
make a complete retraction and an ample apology.

It is very evident from the above that the Page Belting

company is willing to have the matter thoroughly investi-

gated and ready to show how it obtained the reproduction

of the'medal in question.

nection with the transmitter and receiver of the magneto

telephone, which had been brought to the office securely

wrapped, the better for concealment. One of the party

called up the central office, secured connection with Chi-

cago and talkil with an associate here fo.- some tims.

The test is said to have bein of a very satisfactory char-

acter and damDnstrated to the satisfaction of those con-

cerned that their instrument was as applicable to long-dis-

tance service as could be desired.

Electrical Canal Project in Maryland.

The substitution of electricity for mule power on the

Chesapeake and Ohio canal will, it is believed, determine

its continuance as a waterway, writes the Baltimore corre-

spondent of the New York Tribune. A petition for the

ratification of the contract between the trustees of the canal

and the Chesapeake and Ohio Transportation company for

the purpose of introducing electric power on the canal will

be heard in the Hagerstown Court on February 15th, The
agreement between the trustees and the company gives the

THE COLBURN DYNAMO.

convolution of wire for each segment in the commutator

which is made of tempered copper, thus giving a special

large face commutator and allowing of a greater variance

of brushes and still be upon the non-sparking point

whether the machine is working under or a little over its

capacity, or running over or under its rated speed. This

non-sparking point, which is of the greatest importance,

covers a pirticu'arly large space. The field is of high

resistance and the armature of very low resistance; with

this combination the machine is automatic in its regular

tion, and especially economical, having a very high effi-

ciency. The armature is of a novel construction, with

special winding, finely laminated best soft iron washers,

and shaft of Firth's English tool steel.

The larger machines have a chain oiler that carries oil

from a well to the shaft, giving constant circulation o

oil. In this construction the armature is above the field

magnets, away from dirt. The working parts can more

easily be seen and attended than when the armature is

under the machine. It is finely balanced, once before

winding and once after. The machine runs perfectly

steady and free from vibration.

The Page Belting Company Threatens
a Libel Suit.

Reference has already been made to the copy of the

St. Gaudens medal which the Page Belting company has

been sending to the trade. The reproduction, it seems,

did not meet with the approval of Mr. St. Gaudens. and

that artist is credited with having expressed himself in

such a forcible manner that he has been addressed by the

company's lawyers as follows:

It is stated that you have called this company "dis-

honest" and "dishonorable," and its agent, who obtained

a copy of the design made by you for the Columbia medal,

Proposed Sub-sldewaik Railway.
Among the various projects for rapid transit in Chicago

is one proposed by J. H. Farrar, a real estate dealer, who
advocates an electric railway to be operated in the space

under the sidewalks. Mr. Farra thus explains his plan:r

This projected road is not for the purpose of furnishing

a down-town loop for elevated roads, but to provide rapid
transit from the business center to ail parts of the city.

Several architects have examined the sidewalk space for

me, taking actual measurements and giving the elements
of restriction full scope. The full space of sidewalks is

more than sufficient for the plan, as a space of 6 by 6 feet

will answer every purpose. It is proposed to dress the
walls of the space with a smooth coating and substitute

for the sidewalk now in use another of prismatic glass

which will render the space light as a room. Stations at

the various corners are provided. By an easy flight of
steps, no longer than those to an ordinary basement, pas-
sengers will reach trains.

An entirely practicable plan of rapid transit by electricity

is involved. Two insulated rails are laid in the space.
They are carriers of the current, which will be supplied
from a number of power stations. We intend to use an
exceedingly light and mroofed car. Practically it is a
platform with a seat running completely around the edges.
Passengers sit with their backs to the walls of the space.
They enter the car at an opening left on one side. Our
trains being composed of light cars encounter only a nomi-
nal expense in stopping and starting. Practically they
can be run at the highest speed. It is intended to push
the tracks into all parts of the city.

latter control of the canal for ten years, the company
guaranteeing that the net profits shall not be less than
$100,000 a year. When the organization of the new com-
pany was recently announced it was stated that the Balti-

more & Ohio Railroad company was largely interested in

it, and that if the canal did not pay better when operated
by electricity than under the old system the costlv ditch

would be filled up and tracks laid for a coal road. Electri-

cal engineers and the promoters of the new company,
however, are confident that the waterway can be operated
profitably, and that it will pay the railroad company better

than it would by turning it into a railway.

Test of a Long-distance Telephone.
Last Saturday night a test of the long-distance magneto

telephone used by the Western Telephone Construction

company, Chicago, was made between New York and

Chicago under peculiar circumstances. The instrument

handled by this company is the Strombrey magneto tele-

phone, and it was thought necessary by the company, be-

fore pushing its sale as a long-distance instrument, to have

some authentic test made upon which to rely and which

would be of such a character as to place the telephone

under the hardest conditions required in long-distance

service. There was one serious obstacle in the road to a

test between New York and Chicago, and that was that the

company did not own a line between the two cities, and it

was not to be expected that the Bell people would author-

ize the means of their possible discomfiture, for that cor-

poration has always cheerfully claimed that for such long

distance purposes a magneto telephone was out of the

question. A means was found, however, and last Satur-

day night several men connected with the Postal Tele-

graph company and some officials of the telephone com

-

pany went to an office in New York where the Metro-

politan Telephone company has long-distance wires. One
of the party took^off the Bell instrument and made con-

Storage Battery Litigation.
The Brush Electric company and the Consolidated Elec-

tric Storage company, as co-complainants, have sued the

Electric Storage Battery company and W. W. Gibbs,

president, in the United States Circuit Court for the Dis-

trict of New Jersey, for alleged infringement of the Brush

storage battery patents, recently sustained by the United

States Circuit Court of Appeals, more especially patent

No.337,2gg. The motion for a preliminary injunction will

be heard l)efore Judge Green at Trenton on February 20th.

Gleason's Standard ailvered Glass Re-
flectors.

The E. P. G eas^n Manufacturing company. New York,

which is constantly adding to its large line of appliances

for electric lighting, is now in the market with new styles

of silvered reflectors, as shown in the accompanying cuts.

GLEASON S STANDARD SILVERED GLASS REFLECTORS.

They are made in shapes ot the staple electric shades, ra-

dial fluted and spiral CDrrugated, richly silvered inside,

enameled green outside, greatly assisting the candle

power of electric lamps. The reflectors are always bright,

do not tarnish, and are easily cleaned. One of the fea-

tures of these reflectors is that they are particularly simple

in their design and construction.

CORRESPONDENCE.
New York Notes.

New York, February 12.—The rapid transit commis-
sioners met February 8th in private session. They did

nothing but examine the progress of the work on the pro-

posed independent elevated railroad. They expect that

all the preliminary work on that plan will be done by the

latter part of next week, and that a report can be given

to the mayor immediately afterward.

The rapid transit committee of the Chamber of Com-
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merce met the same day behind closed doors. The Wil-

son plan was discussed for three hours. The clause in

the plan which relates to the city lending its credit was
the principal topic under consideration, and although no

report was made public its decision is understood to be

favorable to the idea of the city lending its credit to fur-

ther the Wilson plan. The committee drew up a long re-

port on rapid transit, which will be submitted to the

chamber at its special meeting next Thursday. It is an-

nounced that John H. Davis & Co. have withdrawn for

the present from the rapid transit problem.

A decision was rendered on February gth in the Court of

Appeals against the Edison Geaeral ElectiiccompaLy. The

proceedings were in relation to the assessment for taxation

on the company's capital stock for 1892. The capital,

stock was first assessed at a valuation of $15,000,000 but

afterward deductions were allowed, bringing the amount

down to $2,670,700. The company then claiming that it

should not be assessed for any personal property whatever

procured a writ of certiorari, alleging that its gross assets

exclusive of its patent rights, were $9,459,500, against

which deduction should be allowed amountingto$ii.i85,-

474. The Special Term dismissed the writ upon the evi-

dence, and the General Term affirmed its decision. The
company's showing against theassets was: Indebtedness,

$4,740,174; real estate otherwise taxed, $802,500; stocks

of other corporations, $3,526,800, and property perma-

nently invested in other states, $2,ii6,oco.

Mayor Schieren is determined that corporations shall

fatten no more off the city of Brooklyn by job contracts.

For a long t'me past the Citizens' and Municipal com-

panies have been lighting the streets with electricity for

$182.50 per light per year. The board of aldermen has,

with his honor's approval, rejected all bids for street

lighting, so as to give other than the two companies which

have hitherto enjoyed the monopoly a chance to offer bids.

At the recent bidding the Ciiizens' company reduced its offer

from fifty cents to thirty-nine and a-half cents per light a

night, but Mayor Schieren demanded a price lower still.

He believes that thirty-five cents will net a corporation a

profit. The old companies are loud in their prostestations

that they can make no money at that rate.

The Brotherhood of Electrical Workers, which has a

membership of over 800 in this city, has prepared a bill for

introduction at Albany providing for the licensing of all

persons who install electric equipment in buildings. The
mayor of each city of the state is to appoint a board of three

examiners, who shall determine the qualifications and give

a rating to all electrical workers. The bill has been

drawn in accordance with the following sugjgestion con-

tained in Governor Flower's latest message to the Legisla-

ture:

It has also been brought to my attention that part of the
recent increase in fire losses is attributed to the improper
wiring of buildings where electricity is to be used for light

or power, and the suggestion has been made that persons
installing electric equipment in buildings should be com-
pelled to show licenses certifying to their fitness for the
work and issued by a competent board of control, very
much in the same manner that steam boiler inspection and
certification are now required.

The bill says that members of the board shall not be

connected with any firm or electrical corporation. All its

findings shall be based upon the insurance laws of the

state and the rules of the Board of Underwriters of this

city. The board shall have the power to compel the at-

tendance for examination of every person engaged in-

stalling or operating electrical apparatus in any city of the

state, or who may desire so to engage. All applicants for

examination and rating by the board shall have served at

least three years at any one or all branches of the trade.

Any employer failing to comply with the spirit and letter

of the act is liable to a fine of from $25 to $250. Any
employe or prospective employe who fails to comply with

the act is punishable by a fine of from $50 to $250. It is

made unlawful for any insurance company doing business

in the state to take a risk on any property where the re-

quirements of this act have not been complied with.

Secretary Herbert appointed a master electrician at the

New York Navy Yard on February 6th. There was an ex-

amination on January 23d of forty-one applicants for the

place, which is in the department of equipment. The
candidate who was recommended by the board of exam-

ination was J. Martin of New York. He is already an

employe of the department of equipment, and has been

doing the work of an electrician. He is the man ap-

pointed by the secretary.

W. F. O.

PERSONAL.
George K. Fisher, mechanical engineer, late of Denver,

has removed to Chicago, with an office at 1419 Monadnock
building. Mr. Fisher has been successful in designing
mill and smelting plants.

The friends of George G, Carter, well known to the
electrical trade of Chicago, and vicinity, are expressing
sincere sympathy on the death of his wife, which occurred
a few days ago. Mrs. Carter, who was a most estimable
lady, had long been an invalid.

Carl Kammeyer has been appointed western representa-
tive of the Eleclrical Engineer^ with headquarters at Chi-
cago. Mr. Kammeyer is well known in this field, having
been connected with the National Electric Manufacturing
company of Eau Claire, Wis., for several years.

C. H. Macloskie, formerly electrical engineer of the
Intramural railway at the World's Fair, has formed a con-
nection with B. J. Arnold as a consulting engineer, and
both may be found at 565 Rookery, Chicago. Mr.
Macloskie has established a reputation as an able engineer
and will make a specialty of electric railway practice.

The friends of George M. Phelps, president of the
Electrical Engineer^vi\\\ learn with sincere regret of the
death of his wife, who died February 10th, after a brief ill-

ness of two weeks. Mrs. Phtlps was well known in society
circles and highly respected by a'l her acquaintances.
The remains were taken to Troy, N. Y., for burial. Mr.
Phelps has the sympathy of the entire electrical fraternity
in his bereavement.

NEW INCORPORATIONS.
Metropolitan Electric Equipment company, New York,

N. Y. ; capital stock, $20,000.

Fisher Electrical Manufacturing company, Detroit,
Mich,; capital stock, $50,000.

Union Electric company, Portland, Ore.; capital stock,

$5,000; equipping electric railways, etc.

Mason Electric company, Chicago, 111.; capital

stock, $10,000; to do a general electric railway supply
business; W. R. Mason, Chicago, 111.

Healdsburg Electric Light & Power company, San
Francisco, Cal.; capital stock, $25,0:0; to furnish light

and power for Healdsburg, Gal. ; A. H. Babcock, Oakland,
Cal .

People's Electric Railway company, Holyoke, Mass.,
capital stock, $roo,ooo; to build an electric road to

connect South Hadley Falls and Willimansett with Holy-
oke, Mass.

The electric lamps in the Board of Education building,
at Columbus, O., have been removed, and the lighting will

hereafter be done by gas. It was determined that the
electric lighting was carried on at too high a cost.

ELECTRIC LIGHTING.
Onawa, la., is soon to be electrically illuminated,

Fennville, Mich., has contracted for arc lighting in the
town.

An electric lightirg plant will probably be established

at Wynne, Ark.

A $io,coo fire occurred at the electric light station at

Prospect, O., receniy.

A company with a capital stock of $10,000 will estab-

lish an electric light plant at Dawson, Ga.

The city of Kaslo, Wash., has purchased the charter of
the Kaslo Electric Light & Water company.

Winona, Minn., is discussing the question whether the
city ought to own and run its own electric plant.

Brunswick, Mo., has voted to bond the town for $10,-
000 for an eleciric light plant and waterworks.

It is more than likely that the gas and electric lighting

interests of Lawrenceburg, Ind., will be consolidated.

A bill was passed in Columbus O., February 7th to

secure an electric lighting plant in the capitol building.

The Atchison, Kan., Gas & Electric Light company re-

ports a steadily increasing business in both departments.

Janesville, Wis., is to have electric lights. A committee
of the common council has the matter under consideration.

Steps are being taken in Valparaiso, Ind, , to furnish

the town with electric lights. A plant will probably be in-

stalled soon.

Opelika, Ala., is soon to have an incandescent electric

light plant. A telephone exchange is also contemplated
for the place.

A company, with a capital stock of $5o,coo, has been
organized to establish an electric lighting plant at Ben-
wood, W. Va.

The people of Boscobel, Wis., are endeavoring to

secure electric lights. It is expected that a plant will

soon be installed.

The Lewistown, Pa., Electric Light company has pur-

chased the Lewistown gas works. The price paid is said

to have been $10,000.

After one month of darkness the electric lights at

Mankato, Minn., were turned on again February 4th. A
misunderstanding between the city and the electric light-

ing company in the meantime had been amicably ar-

ranged.

Proposals are invited by the Board of Public Works,
San Diego, Cal., until March 22d, for the public lighting

of the city. The proposals call for arc lamps of 2,000
candle power. The contract is to be for one year beginning
April I, 1894.

ELECTRIC RAILWAYS.
The project of an electric railway between Burlington,

Vt., and Hinesburg; is being discussed.

The Montreal, Que., Electric Street Railway company
has bought the privileges of the Standard Light & Power
company in S:e. Cunegonde and St. Henri.

Employes of the Cleveland, O,, Electric Railway com-
pany have been arrested on the charge of running cars at
a speed greater than that permitted by the city ordinance.

The officers of the Alton, III., Electric Street Railway
company are making an effort to raise money with which
to begin the construction of the North Alton line early in

the spring.

It is stated that traffic has been augmented one hun-
dred per cent, on Pbiladelphia's new trolley lines on
Thirteenth and Fifteenth streets. It is reported that the
cable line will be electrically equipped next year.

The Pennsylvania Traction company is considering the
advisability of running a branch ot the proposed electric

railway in Lancaster, Pa., to Oxford. The plan is to con-
nect it with the main line of the electric railway at Parkes-
burg.

The plan of changing the existing horse car line in
Freeport, III., into an electric road is being considered,
and it is likely that the necessary steps to insure electric

traction will soon be taken. The road is about six miles
in length.

An ordinance permitting the Delaware River Steamboat
company to lay trolley tracks and establish an electric road
in Bristol, Pa,, for which the company has been contend-
ing for a year, was finally passed at the borough council
meeting last month.

The Mount Vernon, N, Y., Common Council has
granted the West Chester Electric Railway company per-
mission to run horse cars over its tracks on Fourth avenue
on certain conditions, one of which is guaranteeing to sup-
plant horse power with electricity by the first day of June,
1894.

A meeting is said to have taken place at St. Cather-
ines, Ont., a few days ago, between some Buffalo gentle-

nlen and the promoters of the Hamilton, Grimsby &
Beamsville railway, in relation to the scheme for util zing
for electrical purposes the waste power at the DcCew
Falls, near St. Catherines.

A foreign contemporary states that the Heilmann elec-

tric locomotive, which was described in the Western
Electrician about a year ago, has been tested on the
railway between Paris and Havre. It was attached to a
train of 13 cars, the account declares, and attained a
speed of 75 miles an hour.

Conroy Bros, propose to utilize electric cars operated by
storage batteries to draw wet lumber and refuse from their

sawmills at Deschenes, Que., through the piling grounds.
It is also said to be the intention of the firm to install a
dynamo from which to supply current for lighting the
streets of the town of Aylmer, Que. ; -

The West End company of Boston, on its Ashmont
and Milton branch, which crosses several wide steam road
tracks, requires the conductors to light the electric lights

in the cars as an additional safeguard. The operation is

said to have saved several accident's, as the most careless

conductor can keep watch for failure of current by that

means.

Steps are being taken to build an electric railroad for

freight and passenger service between Kingston, N. Y.,
and Ellenville, a distance of twenty-eight miles. This route
is through a fertile and valuable farming country of Ulster
county. Meetings have been heM in several villages,

where the scheme has baen agitated and committees ap-
pointed to secure the right of way.

At a meeting of the residents of Lake View, Chicago,
on Saturday evening, there was a unanimous declaration

in favor of granting Mr. Yerkes permission to substitute

the overhead electric trolley system for horses on North
Clark street and Sheffield avenue. It was the first of the
numerous meetings held by the residents of that part of
the city at which there was not some manifestation of dis-

sent to the trolley system.

The Braddock, Pa., electric railway, which has not been
in operation for over a year on account of difficulties with the

township authorities in regard to its construction, will be
extended to Edgewood. There it will connect with the
Duquesne road, making a continuous line to Pittsburg by
way of the Wilkinsburg branch of the latter. Arrange-
ments were made at a meeting with supervisors of Brad-
dock township to this end by the officials of the road.

In Bath, Me., the electric street cars are used,' it is said,

by the city authorities to inform parents on stormy days
whether school will keep. They have had big signs

painted, bearing on one side the legend, "No School,"
and "on the other, "One Session." These, with the appro-
priate side displayed, are placed on the forward fenders of
electric cars, so that the public along the line of the rail-

way only has to watch to know whether to send their

children out or not.

TRADE NEWS.
The Lunkenheimer company, sole maker of the Lunken-

heimer specialties, Cincinnati, O., has gotten out a small
folder illustrating by comparison the merits claimed for the

Lunken renewable seat gate valve. These gate valves are

simple, strong and compact, and many ideas in buying and
ordering may be gained by examining the company's folder.

The Colburn Electric Manufacturing company, Fitch-

burg, Mass., is sending out several well illustrated books,
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descriptive of its type of dynamos and motors. The Col-

burn dynamo is illustrated and described elsewhere in this

issue. These books are compiled in an attractive manner
and explain in detail the operation of this style of machine.

A. O. Schoonmaker, importer of India mica, 158 Will-

iam street, New York, is sending to the trade a price list

and descripiive sheet of his quality of mica. This mica is

sold in the solid sheet as it is mined in the mines of India.

It is selected stock of absolute purity. It is perfectly free

from iron, thus rendering its non-conducting properties of

the highest order. It splits evenly throughout and has a

uniform, smooth cleavage.

One of the Royal Blue Line trains of the Baltimore &
Ohio Railroad company, on a recent run between New
York and Washington, covered a mile in 39 'j seconds as

recorded by a mechanical indicator. At this rate the train

traveled at the phenomenal speed of a trifle overa mile and
a half a minute, or over ninety miles an hour, which probably

surpasses all previous records of fast time. If the speed

were maintained the time between New York and Wash-
ington would be reduced without stops to two hours and a

half, and with stops to three hours. Five hours is now the

fastest time between the two cities, and it is made daily by
the Royal Blue Line.

The applicability of storage batteries for central stations,

power plants and large isolated installations has been
considered in a book published by the Consolidated Elec-

tric Storage company, New York and Philadelphia. The
work is full of interesting facts and statistics, and is a

treatise that central station men should read. The follow-

ing extract gives an idea of the purpose of the book: "The
monthly sales of storage batteries of one factory in Ger-

many amounts to $125,000; an English storage battery

company approximates this figure, and Paris, with its 30
storage battery central and sub-stations, must create a con-

siderable demand. Why is this country so far behind?
We must seek the cause first in the unsettled condition

of the business arising from a prolonged and bitter litigat-

tion, and secondly, in the fact that economics are not so

closely sought after here as in Europe."

J. L. Barclay has moved into his new business quar-

ters on the sixteenth floor of the south end of the Monad-
nock building, which seems to have become the center of

electrical trade in Chicago. The suite of cfEces secured is

well adapted for Mr. Barclay's electrical interests, and was
primarily selected by him for exploiting the Walker
Manufacturing company's electric railway and power
machinery, the central and western departments of that

company's business being under Mr. Barclay's immediate
supervision and management. H. McL. Harding, who
is also interested in the company, has his headquarters, for

the eastern department, in New York. While the general
electrical interests of the Wa.ker Manufacturing company
will receive the combined attention of Messrs. Barclay
and Harding, all business directly connected with the

Western and Middle States will be transacted at the Chi-

cago headquarters. The appointment of district and sales

agents is now receiving attention, and little trouble is en-
countered in securing competent men. Mr. Barclay feels

much encouraged at the business outlook, notwiths'and-

ing the financial depression. Inquiry for the heavy types
of generators and motors, such as the Walker company
manufactures, are numerous. A description of these ma-
chines will be published soon.

BUSINESS.
Goodhue & Lincoln, Chicago, report a large and increas-

ing business since the first of the year. They carry sev-

eral well known specialties, such as the Sunbeam lamp
and Wagner motors, besides a mumber of others which
have proven ready sellers-

To meet the demand which has existed for some time
for a stock of high grade electric light carbons, the Electric

Appliance company, Chicago, has made arrangements to

carry a stock of Crouse-Treraaine carbons sufficient to meet
all reasonable demands for prompt shipments. The com-
pany is also prepared to bid on large quantity orders for

direct shipment from the factory.

The Boston Motor company, 17 Batterymarch street,

has made several improvements in the Boston motor and
battery outfit and the Boston medical coil. They are
similar in form to the original machine, but the base is

made in one piece of a very durable and highly finished

material, which has been found to be more satisfactory than
the wooden base and iron frame that was first used.

Sprague, Duncan & Hutchinson, 15 Wall street. New
York, have been retained by the government to draw plans
and make specifications for the electrical equipment of the
new Congressional Library building at Washington, D.
C. It is mtended that this pUnt shall be the equal of
anything of its size in the country and possesses many
features not before in use. There will be at least 7,000
incandescent lamps used.

The Mcl^ean Armature Works, 197 South Canal street,

Chicago,have made a model of the Ferris wheel, to be exhib-
ited in connection with the scenic railway at the midwinter
fair in San Francisco, which has excited considerable in-

terest. The model is decorated with 226 4-candle power
incandescent lamps. There are, in addition, 90 lamps
forming a star inside the center rim of the wheel. A
number of other models are now being made by this

concern.

The Sprague Electric Elevator company is now building
a large factory at Bloomfield, N. J. Judging from the
tools with which a large portion of the plant is being
equipped, it is surmised that not only elevators but street

railway apparatus will be manufactured. There have
been many rumors of late that Mr. Sprague has some new
inventions applicable to street railway work which he in-

tends to bring out soon. When Mr. Sprague was asked
regarding the matter he would say nothing further than
that as an investigator he was always on the alert.

The E. P. Gleason Manufacturing company, i8i Mer-
cer street, New York, is about to place on ihe market a
large line of novelties in the way of rcdectors, glass

globes, shades, and other electric appliances in this line.

The company reports a large increase in electrical trade

during the past year. This concern was organized in

1865 with E. P. Gleason as president. E. G. Albee was
elected vice-president and general manager of the sales de-

partment the first of this year. He has been connected
with the firm for many years, and but few are better

known in this line of trade. O. F. Gleason was elected

treasurer, having resigned the position of general manager
of the Gleason Knitting Mills of Seneca Falls, N. Y.,

which he held for several years, to accept this offer. Under
the charge of the assistant general sales agent, W. F. Cul-

len, the electric department will be largely increased and
broadened to meet the rapiiJ growth of this business. Mr.
Cullen has been with the Gleason Manufacturing company
for many years. M. Wilfred Gleason has been appointed
manager and superintendent of the glass works of this con-

cern at Brooklyn.

The amount of business already brought to the offices of

the Walker Manufacturing company of Cleveland, O,,

before a single machine has been offered for sale, is a

gratifying evidence of the confidence displayed by rail-

road men In the ability of the company to furnish first-

class dynamos and motors. Within the last two weeks
the working force in the electrical department has been
considerably augmented in view of the large amount of

business now under consideration. Some of the im-

provements suggested have bsen found to effectually in-

crease the output of the machines and give additional

economy in construction. The armature winding of the

motor possesses certain valuable innovations and improve-
ments, tests upon it having recently brought forth the

most gratifying results. Less than two months ago the

details of construction were begun; yet within this time

what has easily been accomplished would have taxed to

the utmost the resources of almost any other company en-

gaged in the manufacture of a new branch of industry.

It is just such activity which serves to materially insure

the confidence of the commercial world and bring business

unsolicited where otherwise it would be diverted to different

channels.

ELECTRICAL PATENTS.
Issued February 6, I8q4,

513.975- Induction Mechanism for Electrcstalic Instru-

ments. William E. Ayrton and Thomas Mather,
London, Eng.

513,982. Electric Conductor. Horace F. Chick, Water-
town, Mass.

514.018. Cut-out Block. Edward J. McEvoy, New
York, N. Y.

514.019. Circuit Controller. Edward J. McEvoy, New
York, N. Y.

514,030. Load Governor for Electric Currents. Frank
E. Pritchard, Oswego, N. Y.

The invention consists in a number of resistance bodies or
coils connected to t!ie electrical conductor, a series of movable
contact pieces or arms connected to the other conductor, so

that the contact pieces make successive connection with the
resistance bodies. The movable contact arms are actuated by
a governor similar to a steam governor.

514,037. Railway Switch. Augustin F. Schinner, Mil-

waukee, Wis.

514,047. Dynamo and Motor. Montgomery Waddell,
Bridgeport, Conn.

514.056. Conduit Electric Railway. Rufus C. Beardsley,

Lafayette, Ind.

A long shoe projects from the bottom of the car into a con-
duit, in which are supported several contact blocks at intervals
less than the length of the shoe. Pivoted contact levers are so
actuated by the shoe as to be brought in contact with said
blocks, which are electrically connected to the main conductor,
a spring being provided to restore the contact lever.

514.057. Hood for Electric Arc Lamps, Sigmund Berg»
mann, New York, N. Y.

514.058. Electric Arc Light Fixture. Sigmund Berg-
mann, New York, N. Y.

514,075. Electrical Measuring or Indicating Instrument.
Samuel E. Hitt, Rockford, 111.

514.077. Electric Motor. John D. Ihlder, Yonkers,
N. Y.

514.078. Electric Elevator Motor. John D. Ihlder,

Yonkers, N. Y.

5141083- Device for Preventing Railway Collisions.

Gottfried F. KlaSky and Frank Faltinowsky, New
York, N. Y.

514.087. Electric Shuttle Motion for Looms. Levi W.
Lombard, Lynn, Mass.

514.088. Electric Shuttle Motion for Looms. Levi W,
Lombard, Lynn, Mass.

514.089. Electric Shuttle Motion for Looms. Levi W.
Lombard, Lynn, Mass.

514.090. Water Supply System. .Samuel D. Love, New
York, N. Y.

514,109. Electric Car Truck. Charles F. Winkler,
Kingston, N. Y.

514,112. Closed CoDduit Electric Railway. Frank M.
Ashley, Hawthorne, N. J.

514.113. Electric Railway. Frank M. Ashley, Haw-
thorne, N. J.

514.114. Electric Railway Conduit. Frank M. Ashley,
Hawthorne, N. J.

514.115. Electric Battery. Frank B.iyer, New York,
N. Y.

514,120. Electric Railway, dear A. Enholm, New
York, N. Y.

514,128. Signaling System. Joseph G. Nojes and
Louis Winterhalder, MiKord, Conn.

514,131. Electric Meter. Carl Raab, Kaiserslautern,
Germany.

514.133. Underground Electric Conductor. Henry A.
Seymour, Washington, D. C.

The invention consists in inclosing the main conductor in a
yielding envelope of insulating material, and providing the
lower portion of said envelope with a conducting device adapted
to be forced into contact with the main conductor by the
pressure of a trolley shoe or wheel against it.

514.134. Closed Conduit for Electric Railways. Henry
A. Seymour, Washington, D. C.

5I4,I35- Motor Controlling Device for Electric Locomo-
tives. Sidney H. Short, Cleveland, O.
Two shafts, one hollow and containing the other, are sup-

ptjrted vertically within a post, a handle attached to each being
within reach of the motorman. One shaft, through the means
of links, operates a reversing switch, the other in the same
way operates a rheostat switch.

514.139. Electric Arc Lamp. Gustavus G. Wagner, New
York, N. Y.

514.140. Alternating Dynamo. James J. Wood, Fort
Wayne, Ind.

514,146. Organ. Robert Hope-Jones, Birkenhead, Eng.

514,150. Commutator Brush. Jesse F. Kester, Buff..lo
N. Y.

A lubricator leaf is provided between the commutator plates.
The leaf is made up of a network of wires, in the
meshes of which is contained the lubricating material, which is
ordinarily solid, and only freed when melted by the heat re-
sulting fr..m the friction of the brush upon the commutator.

514.167. Electrical Conductor. Nikola Tesla, New York
N. Y.

514.168. Means for Generating Electric Currents. Nikola
Tesla, New York, 'N. Y.

514,170. Incandescent Electric Light. Nikola Tesla,
New York, N. Y.

514,202. Electric Alarm. Friedrich Sauer and Carl
Hentzschel, Berlin, Germany.

514,212. Electric Signaling Device. James N. Connolly,
New York, N. Y.

514,221. Insulator. Lawrence B. Gray, Boston, Mass.

514.228. Electrical Transmission of Power. Rudolph
M. Hunter, Philadelphia, Pa.

514.229. Electric Arc Lamp. Rudolph M. Hunter,
Philadelphia, Pa.

This arc lamp is one adapted to be used for searchlights.
The carbons are arranged at right angles, motor mechanism
being employed to operate the horizontal carbon.

514,241. Magneto-electric Machine. Alward J. Potter
New Hartford, N. Y.

514,258. Temperature Compensating Device. William
H. Bristol, Hoboken, N. J.

514,260. Secondary Battery. Hiram H. Carpenter, St.
Louis, Mo.

514,267. Electrode for Secondary Batteries. Jules Legay
and Lucien Legay, Fils, Levallois, France.

514.274. Electric Trolley Wheel Shield. Henry S.
Pruyn, Hoosick Falls, N. Y.

514.275. Method of and App,iratus for the Electro-
deposition and Refining of Copper or Other Metals.
Lin^an S. Randolph, Baltimore, Md.

514.276. Process of Electrolytic Separation of Nickel
from Copper. Pierre DeRicketts, New York
N. Y.

514,279. Auxiliary Fire Alarm Telegraph. Joseph Sachs,
New Ycrk, N. Y.

514,301. Rheostat. John T. Birch, Pittsburg, Pa.

5I4,3'^3. Series Electric Railway. Michel A. Cattori,
Rome, Italy.

514.304. Insulated Pipe Coupling. Edmund E. Clift,

Philadelphia, Pa.

514.305. Electrolier. Edmund E. Clift, Philadelphia,

514,318. Electrode for Use in the Manufacture of Chlorine
and Caustic Soda. James Greenwood, London, Eng.

514,325. Instrument for Measuring and Regulating
Electrical Resistances. George B. Lawrason, New
Orleans, La.

514,353. Trolley Wire Shield. Louis Eschner, Phila-
delphia, Pa.

514.361. Automatic Electric Fire Alarm. William A.
Guthrie, Durham, N. C.

514.362. Fire Alarm and Sprinkler. William A. Guth-
rie, Durham, N. C.

514,398. Electric Signaling Apparatus for Railways.
Edgar C. Wiley, Bristol, Tenn.

514,425. Electric Arc Lamp. William B. Luce, Brook-
line, Mass.
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Electrical Effects at the Chicago Sceni-
torium.

It is undoubtedly a fact that electric lighting effects

have been carried to a greater degree of perfection by

Steele MacKaye in the new Scenitorium at Chicago than in

any other theater or place of entertainment where elec-

tricity is utilized. This is true not because of the grand

scale on which the performance is conducted, for the stage

pictures are apt to surprise the

spectator by reason of their

smallness, or to the elaborate

and delicate character of the

apparatus used, for a trip be-

hind the scenes reveals the

rough-and-ready characteris-

tics of hasty electrical construc-

tion, but rather to the very

beautiful and realistic results

which are obtained by carry-

ing out Mr. MacKaye's ideas of

the use of electricity in theatri-

cal or semi-theatrical entertain-

ments. Mr. MacKaye's repu-

tation as a dramatist and inven-

tor of stage mechanisms is

widespread, and his ideas cul-

minated in the stupendous

Spectatorium project, which

failed of realization, after the

woric of preparation was well

advanced, owing to the busi-

ness depression of last summer.

The Spectatorium was planned

as an adjunctnto the World's

Fair, to be the scene of the

greatest spectacular production

in the history of the world,

and the great, gaunt, unfinished

building adjoining the northern

boundary of Jackson Park will

be remembered by every visitor

10 the exposition. It was pro

jected on a magnificent scale,

and had it not been for the

panic it would undoubtedly

have made goodMr.MacKaye's

predictions. As an evidence of

the grand scale on which the

enterprise was begun it may be

stated that the electrical equip

ment alone would have cost

about $75,000. The failure

of the Spectatorium was a

severe blow to Mr. MacKaye,

and it was only after much urg-

ing that he was induced to

again present his new form of

entertainment, greatly reduced

in size and scope, to the public

in the Scenitorium. A down-

town building formerly used for

the exhibition of a cyclorama

was leased,and the interior was

entirely remodeled. The en-

tertainment is now produced

nightly and is attracting con-

siderable attention. Accord-

ing to Mr. MacKaye's terminology, a scenitorium is a

place where a scenitorio is produced, and the latter is de-

fined as "a form of art combining the realism obtained

by progress in scenic mechanism with music of an

oratorio character." In the present nstance the scenitorio

presented is entitled "The World Finder," and, as may

be supposed, relates to the triumphs and sufferings of

Columbus. The story is presented by a series of stage

pictures, sometimes distinct from one another and some-

times merging together, and the ideal significance of the

situations portrayed to the eye is made manifest to the

ear by an unseen chorus and orchestra. There is no act-

ing whatever, and the only spoken words are those of Mr.

MacKaye (now, unfortunately, debarred from this position

by reason of severe illness), who reads a lecture describing

the incidents connected with the scenes presented and ex-

plaining the meaning of the music. "The World Finder"

is a rather somber production, as is, perhaps, befitting,

ELECTRICAL EFFECTS AT THE CHICAGO SCENITORIUM.—ELECTRICAL AND MECHANICAL STAGE APPARATUS,

and it differs radically from all other forms of theatrical

entertainment. Whether it will suit the popular taste is a

problem reraain'ng to be solved, but that it is an artistic

success there can be no question.

As before stated, the stage pictures are comparatively

small, being framed in an opening i8 feet wide and lo

feet high. Before they are presented the auditorium is

completely darkened, and the scenes are illuminated en-

tirely by the light of incandescent lamps arranged about

the stage. On this illumination the success of the pro-

duction largely depends, and it is wonderfully realistic.

Dawn, sunrise, the glare of noonday, sunset, the gathering

dusk, moonlight, starlight, the darkening storm, the

gleam of lightning and the reassuring rainbow, with many
other details of light and shade, are all represented with

almost absolute fidelity to nature. Visitors to the World's

Fair will be reminded, to some extent, of the electric

scenic theaters there exhibited, but the Scenitorium effects

are much more elaborate and

varied. Moreover, as Mr.

MacKaye's model of the Spec-

tatorium was on view in

Chicago long before the fair

opened, the projector can

hardly be charged with pla-

giarism.

An astonishing variety of

mechanical and electrical ap-

paratus, much of it of Mr.

MacKaye's invention, is nec-

essary on the stage to produce

the scenes witnessed by the

spectators. As the story of

Columbus is essentially that

of a voyage, water plays a

prominent part, and the three

little caravels seem to traverse

many miles, the effect being

gained by moving the scenery

behind them. There is no
deception about the water,

which is contained in a tank

and is 18 inches deep. A view of

a portion of the stage mechan-
ism is shown in Fig. i. The
scenery is mounted on wrought
iron latticed cars running in

the water and of course invisi-

ble to the spectators. A cer-

tain set of these cars, placed

in a definite relative position

to one another, constitutes a

picture of one of the scenes.

These cars are handled by a

system of cables, which are

operated by friction clutches

and levers. The shafts upon
which these clutches are mount-

ed are driven by a small verti-

cal engine of about 6 horse

power. An open and a crossed

belt running to two separate

friction clutch pullej'S on the

main shaft give to this shaft

two directions of rotation. A
system of clutch gears enables

the operator to run this main

shaft at two speeds, relatively

s ow and fast. The operator

then, with a further system of

levers and clutches, has full

control of the scenic cars, and
at will he can handle them in

groups, or separately, as the

case may be. The wind effect

is produced by an electric motor
and 30-inch blower placed on

These force a strong current of

air through a pipe with a flexible end, shown in the lower

right-hand corner of Fig i, by which the sails of the ships

are filled.

In the whole Scenitorium there are about 1,100 incan-

descent lamps—800 on the stage and 300 in the auditor-

ium, foyer and offices—ranging from miniature lamps of

one candle power to three powerful lights, said to be of 500
candle power each. Current is obtained from an isolated

plant consisting of an Excelsior boiler, an Excelsior engine

the roof of the building.
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with a cylinder 10 inches Id diameter and 15 inches stroke

and an old no volt Muncie dynamo of the style employing

but one field magnet, from which as many as 600 lights have

been operated, although rated much lower. On the stage

the clear and colored lamps are everywhere—in borders

overhead, in "horizon lights" beneath, back of the scenery

on the stages for "atmospheric lighting," in the "sun" and

the "mo3n," in the wings at the sides, in special reflectors

and in a dozen other places. There is a switchboard in the

engine room, but all the stage lighting is controlled with

the greatest nicety from the cylindrical switchboard and

rheostat arrangement shown in part in Fig. 2. The cylin-

drical shape was adopted to bring the greatest possible

number of switch2s and levers within the reach of the

operator. The switchboard apparatus, or "transmitter," as

Mr. MacKaye calls it, is the center of the whole electrical

system. Stationed within it the electrician regulates all of

the beautiful light effects which delight the spectators in

the darkened auditorium. The circuit switches and fuse

blocks are on the upper portion, while 25 large rheostats,

wound for varying carrying capacities, are placed below.

The rheostats are all cylindrical, with the coils of wire on

the outside and exterior contact points. The latter travel

up and down and are operated by a three horse power

motor, through the medium of a worm screw and a system

of varying friction pulleys of small size. The operator

controls the motion of the contact points on the rheostats

by levers, several of which are shown at the bottom of

Fig. 2, directly over the rheostats. He can put into

action any one or any combination of rheostats, and vary

the intensity or color of the light as he desires.

A number of special electrical features a.dd greatly to

the efifectiveness of the results obtained. Among these

the "rising, traveling and setting sun and moon'' are

prominent. These celestial bodies are made up of clusters

of incandescent lamps, those of the sun of clear glass,

while the moon lamps are blue. Both are shown in Fig.

I, the sun being particularly prominent. The miniature

orb of day is made up of go fifty candle power lamps

wired closely together on a fireproof wooden base, which

is suspended from a curved overhead tramway operated by

a wire rope. The sun cluster is adapted to be raised or

lowered from the track on which it is suspended, and the

lamps are fed by means of a trolley contact. Two color-

boxes are provided, one on either side of the stage, as

shown in the picture, and the colors of sunrise and sunset

are produced by slowly raising or lowering the "sun" out

of or into one of these boxes, the gelatine slides of which

are arranged to produce the natural transition of colors.

The light from this aggregation of high candle power

lamps is a powerful one, and as the overhead cluster slowly

travels from the "east" of the scene to the "west" the

shadows are naturally cast, and the effect is very realistic.

The lamps are connected with a rheositat in the " trans-

mitter" and ar*; readily dimmed to represent the approach

of a storm. When tfee sun bursts out again the shadows

show that it has traveled a due proportion of its course

toward the west during its temporary eclipse. The "mcon"

is managed on a similar bat separate track, but is of course

much smaller, consisting of 10 fifty candle power lamps.

An interesting feature is the rainbow which is shown

after the storm. This effect is produced by the light from

an arc lamp burned on an incandescent circuit, which is

thrown through a serai-circular glass prism nicely adjusted

to produce the desired image on the drop scene represent-

ing the clearing rain-clouds. By careful manipulation the

delicately tinted arch is seen to grow to its full beauty and

die out as in nature. The lightning flishes during the

storm are produced by the simple process of short circuit-

ing an e'ectrical circuit by meins of two carbons manipu-

lated by the operator, Tbe thunder results from the

striking of a number of projections in a hollow box by a

series of "padd e^," the imitation being very good.

In the course of the production of "The World Finder"

Co'umbussees two visions. These are painted on drop scenes

and it is necessary to bring out the figures from obscurity lo

greater and greater brightness until the climax is reached.

This is accomplished without graduating the general stage

illumination by a special "vision reflector" arranged, as

shown on the right in Fig. i, over the stage opening and

directed back toward the scene to be illumined. In this

reflector are three incandescent lamps of exceptionally

large size, said to be of 500 candle power each. These are

connected with the ''transmitter," and at the proper time

are very gradually brought up to full candle power, bring-

ing out the figures in the vision with beautiful distinctness.

The most remarkable feature of the Scenitorlum is the

arrangement adopted tor screening the stage from the view

of the spectators between the scenes and without closing

the opening. This is one of Mr. MacKaye's inventions,

and be styles it the luxauleator or curtain of light. The
device is simplicity itself, but the results obtained are

astonishingly effective. "The World Finder" is divided

into two acts, and the sliding doors in the stage opening

are only closed at the end of each act. At all other

times the different scenes arc arranged behind the intan-

gible yet impenetrable screen of the curtain of light. The

auditorium is dark from end to end of each act. At the

end of each scene, by one movement of a double throw

switch, the bulk of the stage lighting is cut off and the

luxauleator is thrown on. The latter consists simply of 46

incandescent lamps of 16 candle power each, arranged

about the stage opening in the manner shown in Fig. 3.

The lamps are placed in conical reflectors of nickeled tin,

and the angle of reflection is such that the eye is unable

paiticular interest, as the photograph was made entirely

by the incandescent light of the scene, with 30 minutes'

exposure. All who have attempted to secure photographs

by incandescent light will recognize the power and even

distribution of the light by which this feat was rendered

possible. The photograph for Fig. 5 was taken

partly by incandescent and partly by flash-light. The
pictures give only a faint idea, however, of the beauty

of the scenes. The credit for the result is of course

mainly due to Mr. MacKaye, but It would be unjust to

omit mention of Edward Puchta, M. E., and D. J.

Buckley, in charge of the mechanical and electrical depart-

ments respectively, who, by their skill and energy, have

contributed largely to the success of the production.

FIG. 2. ELECTRICAL EFFECTS AT THE CHICAGO SCENITOR-
lUM.—ARRANGEMENT OF SWITCHES AND RHEOSTATS.

to penetrate beyond the sheet of light thus thrown in the

faces of the spectators, notwithstanding the fact that suffi-

cient light is left on the stage to enable the workmen to make

the necessary changes with ease. In Fig. 3 is shown the

exact appearance of the proscenium when the luxauleator is

on, although there is considerable light back of it. The

contrast between the brilliant lighting of the stage and

the midnight darkness of the opening that succeeds it is

startling and curious, and excites much comment. One
may advance within a foot of the curtain of light and still

be unable to see through it. If the investigator sticks his

head through the opening, however, everything on the

stage is visible. . From the stage side of the curtain the

National Electric Light Association.
Preparations for the annual convention of the National

Electric Light association are about completed, and the

committees in charge report the outlook to be very favor-

able for a largely attended meeting. The headquarters

for the convention will be at the Ebbitt House, which is

centrally located and well adapted to the purposes of the

convention. Following is the programme arranged by the

committee:
Tuesday, February 2']th.

Meeting of the executive committee at 9 a. m , Parlor

36, Ebbitt House.
Morning session, 10:30 o'clock—Grand Army Hall.

Address: President E. A. Armstrong. Reports of com-
mittees: Legislation, C. H. Wilmerding; World's Fair,

B. E. Sunny; Relation between Manufacturing and Cen-
tral Station Companies, F. Nicholls.

Afternoon session, 2 o'clock—Reports of committees.
Data, H. M. Swetland; Finance, John A. Seely; Un-
derground Conduits and Conductors, M. J. Francisco;
Rules for Safe Wiring,William J. Hammer; Paper by E.A.
Leslie: "Impressions of a Central Station Man Abroad."

JVednesday, February 2St/i.

Morning session, 10 o'clock—Paper by J. H. Vail; ''The
Importance of Complete Metallic Circuits for Electric

Railways." General discussion of the topics, Electrolytlcal

Effects of Return Currents and Storage Batteries.

Afternoon session, 2:30 o'clock—Paper by A. B, Her-
rick, "Development of Switchboards for Modern Central
Stations." Gsneral discussion of the topics, What is the
most Economical Size for Arc Dynamo*-? Charles R. Hunt-
ley, George A. Redman, E. F, Peck, G. H. Blaxrer, II. H.
Fairbanks; Underground Circuits—George W. Plympton,
H. J. Smith, C. H. Wilmerding, M. J. Francisco, John
A. Seely; How to Rate Arc Lamps—James I. Ayer, C.
F. Hesser, A. J. De Camp, E. W. Rollins, George R.
Stetson, M. A. Beal.

Evening session, 8 o'clock^Paper by V.C.. Martin and
L. Stieringer: "Electric Lighting at the World's Fair and
Some of its Lessons," Illustrated with Stereopticon.

Thursday, March ist.

Morning session, 10 o'clock—Paper by Charles F.
Scott: "Polyphase Transmission." General discussion

of the topics, Arc Lights on Incandescent Circuits, C. L.
Edgar. L. B. Marks. J. T, Ridgway, W. S. Barstow,
Thomas Spencer, Jno. C. Knight, Frederic Nicholls;

FIG. 4. ELECTRICAL EFFECTS AT THE CHICAGO SCENITORIUM.—STAGE PICTURE REPRESENTING COLUMBUS DEPART-
URE FROM PALOS.

auditorium is seen lo be well lighted by the luxauleator

lamps. When the device was first put in operation it

was found that the reflected light was too powerful for the

eyes of the spectators, having a dazzling effect, and the

lamps are now run considerably below candle power.

There are many other interesting details in the elec-

trical equipment of the Scenitorlum, such as the minia-

ture lamps in the various structures on the stage, the col-

ored "horizon lights," the general atmospheric lighting

effects, tbe "constellation" and so on. Of the stage pic-

tures themselves two reproductions are shown in Figs. 4
and 5. The former represents the departure from Palos

and the latter the arrival at San Salvador. Both are rep-

resented as flooded by the noonday sun. Fig. 4 is of

Meters vs. Flat Rates, Charles E. Scott, J. D. Barth, W.
J. Greene, J. J. Burleigh, J. Gynne, J. J. Moore; The
Alternating Motor: Nikola, Tesia and others.

Afternoon session. 2:30 o'clock—Executive session.

Reports of secretary and treasurer and executive com-
mittee. Election of officers.

The eastern delegation will reach Washington Monday
evening by special train. Chicago, St. Louis and Cincin-

nati members will reach the convention city shortly after

noon on Monday. Arrangements have been made with the

B. & O. and the Big Four companies for special accom-

modations, a rate of a fare and a third having been se-

cured. The interest that Washington has for everybody

interested in electrical work will undoubtedly assist in

making the attendance large and representative.
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The Goebel Claim.

The question, Did Henry Goebel make a working incan-

descent lamp prior to Edison? appears to be "one of those

things that no felloiv can find out" with certainty. The

cjnllicting claims on this point were considered at some

length in a biographical sketch published in the Western
Electrician of December i6th last, and now A. M.

Tanner presents himself with an article in the Electrical

Revie-tU of London, in whi(!h-he intimates very strongly

that the whole si-ory was a fabrication and seems to show

that in Germany, at least, G )ebers electrical achievements

may be reckoned as a minus quantity. Of course it is

passible that Goebel might have told the truth about his

American experiences while drawing on his imagination

for his trans-Atlantic exploits, but this will be regarded as

doubtful. At any rate Mr. Tanner's article throws an in-

teresting liffht on the question. Following is an extract:

In order to establish the truth or falsity of the Goebel

story, so far as it relates to experiments in electric light-

ing having been made in Hanover in the 40's. upon the

instigation of a Prof. Moenighausen or Munchhausen. the

writer presented himself at the Tecbnische Hochschule

in the city of Hanover, and was courteously received

there by Prof. Christian Moritz RUhlmann, who has held

a professorship chair at this institution continuously since

the year 1840.

Prof. Riinlmann, a well-preserved old gentleman, evi-

dently knew whereof he was speaking when he remarked

that no person by the name of Moenighausen or Munch-
hausen was ever known as a "professor" in the kingdom
of Hanover, and that very few persons cared, illegally, to

bear this prefix to their name since it might land thtm in

prison. As to a Moenighausen or Munchhausen having

experimented with electric lighting at Hanover in the

4o's, he never heard of anything in this line, and did not

think it probable that if such experiments had really taken

place they would have escaped his attention.

Professor Ruhlmann seemed to be amused at the cred-

ulity of the Americans in placing complicated electrical

experiments in Hanoverian villages at a time when elec-

tricity was solely employed for telegraphic purposes, and
this only about the year 1844, when the first railway in

Hanover was inaugurated. This was the line from Han-
over to Brunswick.

Where, in the early 40's, could this Moenighausen or

Goebel have obtained their electrical supplies for arc and
incandescent lighting experiments? Certainly not in

Hanover, was forcibly presented by Professor Ruhlmann.
When his attention was drawn to the statement that

Moenighausen or Goebel alleged that they were aware of

the Starr-King experiments in England, Professor Ri'ihl-

mann simply referred the writer to the extensive library

of the Tecbnische Hochschule to find therein any book or

journal which would have enabled any one from the years

1846 to 1S4S, inclusive, to obtain a description of the

experiments carried out at the Royal Institute at London,
late in the year 1845. A most careful research failed to

disclose any book or {ournal existant in the 40*3 which
could have reached Goebel or his alleged professor friend,

and enabled them to study and continue the Starr-King

experiments.

As a matter of fact, the early history of electric lighting

wasonly carefully investigated when the modern filament

lamp came into existence, and only then was it ascertained

what Starr and King really did late in 1845 or early in 1846,

How then was it possible for a person residing at a
small town, some thirty miles from Hanover, to obtain

knowledge direct from England concerning experiments

about which there was no published information accessible

to the professors of the Tecbnische Hochschule?

Springe, the birthplace and home of Goebel up to the

date of his emigration in the year 1S4S, was not within

easy reaching distance from Hanover at a time when news
traveled slowly and electrical experiments were seldom

performed, except in the laboratories of scientific and ed-

ucational institutions.

Visit Springe, remarked Professor Riihlmann, and 3'ou

will probably learn that Goebel evolved all his alleged

e'ectrical experiments out of his inner consciousness,- and

that they have no foundation in fact.

An hour's ride by railway brought the writer to Springe,

and there, in this village of rural Hanover, friends and
comrades of Henry Goebel were soon found. One, a hale

and hearty old man, now serving as court bailiff at Springe,

and born in the year 1816, told the writer that Heinrich

Goebtl never attended the Tecbnische Hochschule at

Hanover, and that he was a permanent resident of Springe

up to the date of his departure for America. He was no
watchmaker or op'.ician, and was engaged chiefly in going
round from place to place selling and repairing clocks.

Before that time he had been a locksmith.

When asked to be guided to the little shop where Pro-

fessor Moenighausen was in the habit of spending his

leisure time to make electrical experiments this ancient

court bailiff said that he had never heard of such a pro-

fessor, or any person bearing such a name, and that Hein-

rich G>ebel, after he left his father's house, lived in a lit-

tle cottage to which the writer was led.

This cottage is a one-story dwelling, having a gable roof

with a earret, and one living room on the ground floor.

It is difficult to imagine, being in this room having only

two small square windows, that perverted or hastily

written history was inclined to place complicated electrical

experiments within these dingy surroundings.

Heinrich Goebel's boyhood friends being questioned,

one said that he remembered that Goebel made a torch of

coal put in a clay tube, but that it was lighted at the end
by a flame, and that there was no electricity about it.

It seemed rather remarkable that Goebel ever made
the allegation that he built magneto-electric machines in

his cottage at Springe. None of his neighbors and friends
ever heard of such a thing, and most assuredly had he
ever carried on any electrical experiments at Springe, his

work would not have remained unknown. A village in

rural Hanover is not like the great city of New York,
where, as the ElccCr/c Power appropriately says: "Goebel
arrived in New York in 1849, and from that time on his

work is wrapped in mystery." Goebel came of a peasant
s'ock, and his father never was consul of the Nether-
lands at New York, since he was a gardener by profession.

Certainly the work of Goebel at Springe was no mystery to

his friends and neighbors, and no trace can be found of bis

alleged professor friend and tutor—Moenighausen or

Munchhausen as the name has been indifferently written.

Was this professor friend another Mrs. Harris, and is

the whole thing another Munchhausen story?

Wisconsin Electric Club.

C. R. Gillman, electrician for the Chicago, Milwaukee &
St. Paul Railway company, read a paper before the Wisconsin

Electric club on February i6th on "Electric Lighting of

FIG. 3. ELECTRICAL EFFECTS AT THE CHICAGO SCENI-

TORIUM.—THE LUXAULEATOR.

Trains as Applied to the Chicago, Milwaukee & St. Paul

Railway System.'' Mr. Gillman showed the different

operating costs of the storage battery and the direct con-

nected systems. Tlie storage battery system was the first

system applied (18S9) and the direct connected system is

the one now in use. After a thorough trial of the storage

battery system it was thrown out and the present system

adopted with more satisfactory results. The present system

is operated from a car especially adapted for the purpose of

heating and lighting the train. The boiler, dynamo, coal

bunkers, etc,, are in one end of the car and the balance of

the car is utilized as a buffet car.

Mr. Gillman acknowledged that the present system was

still costly and that there was room for improvement. He
thought that the storage battery system would be the final

solution of train lighting when a battery could be found

Projected Ocean Cables.
Scnr.t thousands of miles were added last year to the

world's submarine cables, and this year may be one of the
most noteworthy in the history of subnnarine telegraphing,
says the New York Sun. The Anglo-American Cable
company will lay a new Atlantic cable this spring. The
cable is now making in England, and it is to

differ in at least one striking peculiarity from all

other submarine cables. Its copper conducting wire
will weigh 650 pounds per knot. Hitherto no cable
has had a conductor weighing so much as 500 pounds per
knot, and most of the Atlantic cables have conductors
weighing 400 pounds or less per knot. Many short cables,

and even some long ones in tropical waters, have cores
weighing as little as 107 pounds. Cables 1,900 miles long
on the east coast of Africa have cores weighing 250
pounds to the knot. The heaviest core is that of the
French cable from St. Pierre Miquelon to Brest. It is

2,242 miles long and weighs 485 pounds per knot.

The estimated cost for making and laying long cables is

about $1,200 per knot. It is supposed that the cost of

the proposed Pacific cable will be somewhat greater, be-
cause it must be laid at so great a distance from any point

where the cable itself is likely to be manufactured. The
total length of that cable, exclusive of 740 knots already
laid in Australasian waters, will be about 5,goo knots, if San
Francisco shall be the terminus in this country, and some
hundreds of miies longer should Vancouver be the termi-

nus. The cost at $r, 200 per knot would be about $6,-

200,000 for cable and laying alone.

The estimated price of §1,200 per knot for making and
laying cables includes everything that the contractor is

usually required to do. The specifications included in the
contract for the making and laying of a great cable
enter into elaborate minutire touching what is required

on both sides. There are stipulations as to the weight
and quality of everything that enters into the cable.

Then the number of tons' strain that the cable must be
capable of enduring, the method of making joints and
of testing them, and the method of indicating ihe length
of the cable at given points are all set down in the spec-
ifications. The engineers of the company are to have
the right while the cable is laying to communicate with
the shore end from time to time. Cables are nsually

paid for in installments as so much of the cable is man-
ufactured. The contractor is commonly required to insure

the cable in transit from loss or damage by fire or sea. In
the case of one important cable it was stipulated

that the contractors might ship at their own risk such
lengths of cable as they thought fit beyond the specified

lengths, and that should any such extra cable be laid with
the consent of the company's engineers, it should be paid

for at the rate of £22.0 per knot up to ;^2o,ooo.

The contractor's ship usually lies at hand for some weeks
after the cable is laid in order to make needed repairs

while the tests are in progress. The contractor must land

the cable and carry it underground to a point at a safe

distance beyond high tide.

When cables were first laid it was a difficult matter to

find a manufacturer to make them. The field was a new
one, and all the conditions were strange. In less than

•
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that could stand the jar of moving trains and still keep up

under all circumstances.

The next meeting of the club will be held at the new

club rooms in the Goldsmith building on March 2d. The

Sentinel company has invited the club to inspect

the electrical machinery, etc., in its new building

under the guidance of James Bradshaw, the mechanical

engineer who designed the entire mechanical and electrical

plant in the building.

Waddell-Entz Company.
Judge Wheeler of the Superior Court, in pursuance of

a request of the Waddell-Entz company, Bridgeport, Conn.,

has appointed Montgomery Waddell temporary receiver of

the company, Mr. Waddell will continue the business of

the company as before. This company is well and favor-

ably known from its production of directly connected

machinery for electric lighting work.

forty years, however, the making of submarine cables has

been brought to a wonderful degree of perfection, though
that dream of the electrician, a cable that shall carry the

human voice from America to Europe, has not yet been
attained. There are now, however, more than forty man-
ufacturers of cables and about two score vessels especially

constructed for cable laying. Most of the factories are in

Great Britain, but the cable ships are scattered over the

globe. Three are regularly stationed at Halifax, seven at

London, four at Silvertown, two at Singapore, two in the

West Indies, two at Callao, three in the Mediterra-

nean, one at Gibraltar, one at Aden, one at Shanghai,

one at Copenhagen, one at Brest, one at Pernambuco and
one at Montevideo, with others at points in China, Irdia

and Australia. They are held in readiness to go to any
point within their jurisdiction for repairs upon telegraphie

notice.

The world is now so netted with cables, great and
small, and new ones are laid so frequently, that there is

much demand for the services of the cable-laying ships.

A list of the world's cables, long and short, set down in

tabulated form, occupies twenty large and closely printed

pages. The cable map of the world, prepared by th
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United States Navy Department, shows that ihe Mediter-

ranean is thickly netted with cables west of Malta.

So is the North Atlantic, between the thirty-eighth and

fifty.lifth parallels. The North Sea, the Red Sea and the

Arabian Sea have many cables. The only great unbridged

spaces now are the Pacific, the South' Atlantic arid the

great stretch of the Indian Ocean between Madagascar

and Australia. There is no considerable cable north of

Stockholm or south of Nelson, New Zealand. The Black

Sea is completely girdled by land lines and crossed by

one cable. The Gulf of Mexico is crossed, though not at

its widest, by several cables, and the waters of the West
Indies are becoming thickly netted with short cables.

Coast communications in the United States pod Europe

are maintained mainly by land lines, but in Africa, South

FIGS. I AND 2. AUSTRIAN ELECTRICAL RAILROAD SIGNAL.

America and much of Asia the same thing is attained by
means of long or short cable loops. It thus happens that

this country, although more thoroughly equipped with

telegraph lines than any other in the world, has a com-
paratively small amount of cable within her own waters.

This may, perhaps, account in part for the fact that cable

making is only just beginning to be an important industry

in the United Srates.

The navy of the United States, however, has done a

vast deal for the art of cable laying. Commander Sigsbee

has invented a highly effective sounding machine for ascer-

taining the depth of the ocean, an absolutely necessary

preliminary to cable laying. Lieutenant-Commander Z. L.

Tanner of the navy has devised an ingenious case for deep-

sea thermometers and also improved a thermometer
frame invented by an Italian naval officer. The Navy
Mepartment has also issued an elaborate treatise on cable

laying and made soundings for the proposed Pacific cable

route.

Austrian Electrical Rail road Signal.

According to auniversally recognized principle, a rail-

road signal should, by any disturbance on the road, auto-

matically set itself at "Stop—Danger!'' To meet this

condition various so-called distance danger signals have

been devised, having an electric relay releasing a weight

attached to the operating mechanism. These have only

imperfectly accomplished their object, and some of them

not at all.

Anton Tierich of Vienna announces, however, that he

has succeeded in designing an arrangement which has done

away with a further objection to electrical operation—a de-

vice that, in case of a break in the rope supporting the

weight, will automatically set the signal at "Stop" and

cause it to remain there. The principle underlying the

arrangement is as follows:

The shaft a of the signal screen, Figs, i and 2, passes

through a hollow cylinder on which are two spiral planes

c Ci diametrically opposite each other. For the sake of

clearness only one plane is shown in the accompanying

figures, except in Fig. 6. On the shaft o, beside the finger

d, through which the force of weight is communicated to

the shaft, is the stud //, , Fig. 4. The lower end of the

signal shaft rests on a lever which is easily movable at ^,

about a horizontal axis and which, on the other end, as at

»! is connected to the end of the weight cord /^j //? //g,

which, passing over the fixed pulleys, i i^ i^ and the 'loose

pulley ^3, leads to the drum of the actuating mechanism.

As long as the weight rope remains intact the lever g g-^

will remain in a horizontal position, Fig. i. As the ratio of

the two lever arms, g g^ and gg-, is i to 8, the force of the

weight e (30 kilogrammes) upward is nearly six times as

great as the weight of the body of the signal is downward.

If now the weight cord should be broken, the force of the

weight e ceases to work, and the lever^^i acting under the

pressure of the signal and of its own weight, falls down,

Fig. 2, thus drawing for a short distance the remainder of

the weight rops. With the lever ^.?-, the signal begins to

fall. Assuming that it was in a "Gd Ahead" position,

or on its way between a "Go Ahead" and "Stop"

this motion of the signal is at first only vertical and actuates

the trigger from the actuating mechanicism, by drawing

the bolt / out of a corresponding hole in d. At the mo-
ment of the uccoupling of the signal the stud / /j strikes

the surface < or c^, slides on this and thus turns the shaft

cjo' ", showing the "Stop" signal, This is accomplished by

the expenditure of a force of about 36 kilogrammes, and is

thus considerably more than that with which otherwise

the mechanism moves the signal.

The greatest pressure of the wind on the screen would

not work to produce any equilibrium and thus turn the

slanting surface back, so that the signal would show

"Go Ahead" again.

The actioa is qiite diff irent when, at the moment of the

rupture of the cord, the signal is at "Stop." In this case

the stud /"i is to larger on the slanting surface c c^, but on

the massive pieces in ??z^ of the hollow cyclinder. As the lever

g g^ falls the stud f f i
and the signal shaft connected with

it, come down on the massive pieces and thus assume a

new position. By this arrangement it cannot happen that

the signal shaft become unoccupied nor that it turn.

In Fig. 3 are shown the several phases by which the

whole thing is accomplished. The diagram /i shows the

signal at "Go Ahead," connected with the actuating

mechanism. The stud /is seen just a little above the

curved surface c. Diagram /.. 'shows it at the moment

that the stud /touches (:, and immediately afterward the

bolt / has slid out of its socket at d^. Diagram /;i shows

the stud /sliding along the curved surface and turning

the signal through 45^*. Diagram /^ shows the stud when

it is at its lowest point on the slanting surface and the sig-

nal has been turned through 90^ to the "Stop" position.

Diagram /s shows the signal turned to the "Stop" position

by the breaking of the cord, the stud /simply resting on m
without any uncoupling or turning of the signal body

taking place. Figs. 4, 5 and 6 give details of the con-

struction.

Figs. 7 and S show a complete electrical distance 'sig-

nal designed to show automatically the ."Stop" signal on

FIGS, 4, 5 AND 6. AUSTRIAN ELECTRICAL RAILROAD
SIGNAL.

the parting of the weight rope. Fig. 7 shows it in ordinary

use and Fig. 8 after the breaking of the cord, when the

new attachment has done its work and the signal stands at

"Stop."

The breaking of the weight rope-does not often occur,

and this danger can measurably be lessened by extreme

care in the selection of the rope; but the very fact of such

a possibility being at hand when the signal is in its most

dangerous position, "Go Ahead," and of its remaining

there, is a defect that should not be tolerated on railroad

signal systems.

The device above described are in use on many roads

in Austria-Hungary, Roumania and Servia. The de-

scription and cuts are from the ElektrotecJmische Zeit-

scJirift.

Notes of a Trip to the United States and
to Chicago. 1893,

V.\ W. U. PRiCKCK.

PART II.

The business of telephony in the United S'ates has made
gigantic strides since I visited that country in 1884. The
following table will show the position of the industry then

and now:

'893(January ist.)

Miles of wire
Miles of underground wire
Telephones in use
Telephone subscribeis
Number of conneclions bttween

I

subscribers and exchanges
]

Telephone exchanges
Slaff employed

325-574
'^3»G25

215 millions

4.76^

440-7Q3

y'.'l63
552.720*
933,140

600 millions (est.)

1,351'

9.970

* This is the total number of transmittfrs and receivers. Ac-
cording to our system of reckoning, where the two to;^ether are con-
sidered as one instrument, the number given should be divided by
two, Thus for comparative purposes it may be said that the United
States has 276,31:0 t(.-lephones in use.

It will be seen that there is a very small increase in the

number of exchanges opened. This is owing to the fact

that hitheito there has been a tendency to centralize the

exchange work; and while many exchanges have been
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abandoned, the small increase is due to the fact that many
new exchanges have been opened.

It will also be noticed that in the States they have gone
in very largely for underground work. This has been
forced upon them by municipal action. In addition to

this, the companies themselves have been compelled by
the indifferent working of their systems to fall back upon
the metallic circuit, and now there are 23,053 metallic cir-

cuits in use. In New York 62 per cent, of the circuits

are metallic, in Buffalo 77,84 per cent., in Boston over 50
percent., in Chicago 20 per cent., and in Brooklyn 60

per cent.

The business of telephony in the United States is a gi-

gantic monopoly in the hands of the American Bell Tele-

phone company, whose headquarters are at Boston. This
company owns more than one-half the stock in every

telephone company in the States. It holds itself the

whole of the stock of what is commonly known as the

Long-Distance Telephone company, but which is really

entitled the American Telephone & Telegraph company,
and thus by having control of the stock in every company
it maintains the power and monopoly. The advantage of

this monopoly is the establishment of a uniformity of

working and practice that is highly and extremely benefi-

cial. The form of apparatus used, the mode of working, the

details of construction, and all the methods in use are

dictated from Boston. The result is little or no friction;

and while each independent company is self-managed and
self-contained, nevertheless it is subservient to the direction

and control of headquarters at Boston. There is no di-

vided responsibility in the United States. Every town has

but one system. The result is that the service is thor-

oughly and perfectly performed. In those parts of the

country where metallic circuits have not yet been adopted
there may be defects in working, but these are rapidly

being removed, for the benefit derived from metallic-

circuit working is being felt everywhere in the United
States.

EXCHANGES.

The modes of working may be divided into three

classes:

{a) That dealing with local subscribers alone working
upon a single exchange.

(<5) That dealing with trunk working between ex-

changes in one town or district.

{c) That dealing with long-distance speaking, such a

as that between New York and Boston, New York and
Philadelphia, New York and Chicago.

I visited three exchanges in Chicago, one at Buffalo,

one at Boston, and three in New York, and I looked very
thoroughly into the working of each system. While I did

not ihink that any of their local working is done any bet-

ter than, if as well, as the local working on our own ex-

change at Newcastle-on-Tyne, there is no doubt that in

their trunk working, both for inter-exchange communication
and for long-distance working, they are far ahead of us in

England,
The prevailing switch in the United States is the multi-

ple board, made by the Western Electric com-
pany. The largest board in the world is one which I

carefully examined at the Cortlandt street central exchange
in New York. It has a capacity for 6,000 subscribers; it

is 263 feet long, and is divided into 40 sections. One
operator handles 60 subscribers. There are 260,000 holes,

or "jacks," as they are called in the States; while in fitting

up this switch 780,000 soldered joints were made.
It is found in the States that multiple boards can be-

come too large, too unwieldy, and they introduce troubles

of their own that have to be remedied. These defects

are aggravated when there are several exchanges in the

same city. In the Chicago main exchange 25 per cent, of

the business, in Harrison street exchange 94 per cent, is

trunked out. The average trunking is 50 per cent.

A multiple board is, therefore, useful for only 50 per
cent, of the work done. It should be explained
here that the term "trunk" is adopted in America
to indicate connections effected between one
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exchange and another within the same area.

Connections between town and town are designated "long-

distance" connections. The tendency is to depart from

the principle of the multiple switch; and an extremely in-

teresting experiment is being carried out simultaneously

in Chicago, Buffalo ard New York to determine the raer-

\ts of a new system of working called the "divided

board." The divided board means this: There are two

boards, the one called the answering board and the other

the connecting board. The answering board contains the

indicators and trunks, including those to the connecting

board, and all local connections are treated as trunks

through the connecting board. Thus, while each oper-

ator at the answering board attends to and answers only

her sixty subscribers, and is able still to control all the

trunk wires, the local spring-jacks are duplicated on the

kn
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connecting board, which may contain one, two or three

complete sections, as the case may be, and are attended to

by separate operators. All the business is thus trunked.

The result is that the service performed for the subscrib-

ers for local connections is slightly retarded. On the

other hand the work done on the trunks is equally expe-

dited. If 50 per cent, of the work done in the central

exchange is trunk work, it is argued that if subscribers find

that one-half of their work is expedited and the other re-

tarded the expediting of the more important part will

compensate for the retardation of the les^ important, and
the general result will be beneficial.

The chief merit of the divided board is that it reduces

the "jacks," as the switch-holes are called. Seven sections

of board with 42,000 jacks would replace 40 sections with

240,000 jacks in an exchange of 6,000 subscribers. I find

opinion, however, divided upon this question; but the view

is very general that when the multiple switchboard exceeds

a capacity of 2,500 subscribers it certainly introduces dis-

advantages and defects which mast in some way or other

be remedied.
TRUNK WORKING.

The trunk working is wonderfully well done. In the

first place the connections between the different exchanges

are very numerous. In the central exchange at Chicago
there are 344 outgoing and 325 incoming trunks. There
are elevea exchanges, and these exchanges are located as

nearly as possible in the centers of the districts which
they are designed to serve. The business of these offices,

however, is by no means self contained, and a very great

amount of their work is in handling calls from subscribers

in one exchange to subscribers in another. These are

now handled by means of 954 tiunk circuits extending
between the various offices; the total number outgoing
from each olfice being as follows:

Main 344 Oakland 68

North 34 Lake View 26

South 77 Harrison 59
West 74 Wentworth 19
Canal 63 World's Fair 80
Yards 61

In Boston, between their central station and Tremont ex-

change—an exchange of 833 subscribers—there are 27 out-

going and 33 incoming trunks.

The service between two exchanges is virtually a silent

que. No question is asked, but instructions are given
*imply—"301 on North 273." This is spoken on a call

circuit. The trunk operator—always a male—wears a

headgear telephone, receives this ipstruction, and carries

it out without a word being said, or a second lost,

In some places the subscriber, if he wants a subscriber

on another exchange, calls his own exchange as usual, and,
on getting attention, says "Tremont." He is then placed
in connection with the Tremont exchange, and he himsetf
asks for the number he wants. The former plan is, how-
ever, the more general one, and that which is preferred.

There are always so many trunk wires available that the

operator has rarely to say, "Wires engaged," or "Busy,"
which is the common expression. I never saw one case
of the kind myself. The hourly maximum number of

trunk calls between Boston (main) and Tremont exchanges
was:

From Boston 557
To Boston. 475

The former averaged 20^ per circuit.

The latter averaged 14^ per circuit.

The result is that in places Hke Chicago, where there

are 11 exchanges, and New York, where there are 9 ex-

changes, the trunk working is done between them virtually

as though the whole of the exchanges were centered in one
big hall.

The long-distance work is done in the same way. Only
metallic circuits are switched on to the long-distance lines.

The incoming trunk wires end in plugs, the outgoing
trunk wires end in "jacks," so that when an operator
hears "35T on Chicago 3," he simply takes up 351 plug
and puts it in a Chicago jack without hesitation. If,

however, all the Chicago trunks are busy—which he sees

at once by the visual signal—he says, "Busy," and the

caller has to wait his turn. In my experience this oc-

curred but rarely. When the calls were heard the con-
nections were made as rapidly as possible for it to be
done, or as rapidly as one could wish that it should be
done.

In New York the Long-distance company and the New
York Telephone company are in the same building. A
complete section of the New York multiple board is in

the long-distance switch room, so that connections are
made direct between the long distance lines and the sub-
scribers. Usually a section of the multiple board in the
local exchange is allotted for long-distance trunk work to

the long distance office, which may be elsewhere. It is

so arranged that when a subscriber talks on a long dis-

tance line his own circuit is entirely cut out from the local

operating switch board.
There are a great many public call offices open in every

city. There are 535 in New York. They call them
"public pay stations." People pay tolls, and they come in

and speak to the exchanges and get their connections
through.

LONG-DISTANCE WORKING.

The long-distance speaking in the States is very popular
and very successful. The opening of the circuit between
New York and Chicago—a distance of nearly 1,000 miles

—was so successful that they immediately found it neces-

sary to erect two more circuits. There are now, there-

fore, three circuits between these two places. I tested

these circuits, and found the working remarkably good. It

was difficult to say that it was better or worse than the

working of our London-Paris line.

The tariil for the long-distance work is based upon one
cent per mile for five minutes' talk. The greatest distance

that I found upon which speech was conducted was be-

tween Milwaukee and Portland, and between these places

talking costs eleven dollars (44s.) per five minutes.

RATE OF WORKING.

I found that the customers dealt with by each operator

varied very much in different towns. The following table

will show this:

Customers per Operator.

Theoretical
Chicago
Buffalo
Boston
New York, iSthstreet
Brooklyn
New York, Cort'andt street.

66
Co

Long-distance
Trunk.

^T did not record the number in these two exchanges.

The daily calls per circuit also vary very much. The
average per day over the whole country is 8.03. At Chicago

on one exchange it reaches to as many as 24.3; the mean
for the whole town in January was 13.6, while in July it

was 12.3. At Buffalo the mean is 6. It is interesting to

note that the number at Buffalo is just the same as it was
when I visited that place in 1884. At Boston the average

number then was 5 ; it is now 12.6.

While this average of 12 or 13 calls per day is not an
extraordinary one, it represents great extremes in the use

of telephones, which bring about complications which are

at times difficult to meet. There are in the main exchange

at Chicago at the present time several hundred telephones

which are used more than loq times each day. Nearly all

this business is handled between the hours of g A. m. and 5

p. M. During the busiest hours of the day these instruments

are in use almost continually. When calls are made for

them, therefore, the only reply is that they are busy.

As an example of this excessive use my attention was
called to the case of the Waukesha Hygeia Mineral

Springs company telephone No, 929 South. A complaint

was made by one of their branch offices that they could

not reach the main ofBce, the line alwa>s being reported

to be busy. A record was made of the calls handled on

this telephone, and in one day it was found to be used a

total of 449 times, there having been 18 originating calls

and 431 calls received. In one hour the telephone was
used 51 times. This is perhaps the busiest line of which
there is a record . Telephones used by railway offices,

wholesale houses of all kinds, hotels and many other
places, are apparently in use almost continuously in ihe
busy hours of the day. Many such eslabiishraents have
more than one telephone, some of them having as many
as six.

The subscribers per exchange in the exchanges that I

visited are as follows:

Chicago 10,312, divided thus:

—

Oakland 655
Lake View 244
Wentworth 40
Wcrld's Fair 269
Harrison. 424

Main = »... 4,912
South , . . 1,037
North 996
West 903
Canal 434
Yards 392

New York, Cortlandt Street ,,.,..4,500
Boston, Central 3.545

The total subscribers in New York are 9,574, at
Brooklyn 4,800, and in New Jersey towns within a radius
of 33 miles of New York city hall, 4,900, making a total
for New York and district of 19,274.

UNDERGROUND Vi'ORK.

The statistics that I have given show how rapidly un-
derground cables have come into use in the States, At
the Chicago central exchange 76 cables, each containing
100 wires, enter the building and ascend up a shoot to
the exchange room. The conductor used is smaller than
that adopted by us. It is only No. 19 Brown & Sharpe
gauge. It gives 47 ohms resistance per mile, and it has a
capacity of .08 microfarad per mile. The insulation must
be 500 megohms per mile at 60° F. All cables before be-
ing used are very carefully tested, not only to see that they
comply with the specification as to conductivity, capacity
and insulation, but also for what is called "cross talk," by
means of b'zzers.

There are no less than 30,003 milesof underground wire

^2
F^""TT=
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in New York; 160 cables, each containing 100 wires, en-
ter Cortlandt street building—that is, 16,000 wires enter
this exchange. In Boston 91 lead-covered cables enter

—

that is, 10.920 wires in all, for each cable carries 120
wires.

The cables are made for 50, 60, or 100 pairs of wires.
The 50-pair cables have a diameter of i^ inches, the 60-

and loo-pair cables being 2 inches and 2}^ inches in

diameter respectively. These cables are in all cases brought
straight to distributing boards in a room alongside the
switchboard room, and here they are brought to terminals
in a way similar to that adopted by us, so that changes can
rapidly be made.

Subscribers' lines are so distributed among the sections

of the switchboards that the work is distributed as uni-

formly as possible among the different operators.

The dry-core or paper insulated cable has proved to be a

\^Coiiiilined on page 91.]



yo

EVERY SATURDAY.

PUBUlCflTION OPPIGBS:

6 Lakeside Building, - - CHICAGO.

TELEPHONE, MAIN 1746.

A\'. A. KREIULKR RUitor ami Publisher.

,1. 1!. 0'1I.\I!.\ Mnniiglug Editor.

W. E. KKILY lAssoclftte Editors.
C. A. Sl'AULUINQ I

W. TORMAN COLLINS BuslnosB Manager.

I'RANK L. PERRY Assistant Business Manager.

Eastern Okfice: 534 Temple Court, New York.

W. F. OSUORNE. Manager.

Trade Supplied by Western News Co.

OOPYBIQHT.—Not only tlie title but the eiilire contents of

each number or the Western Electkician ^i™ ^PST'S"™;
This paper Is entered at the Chicago Postoftee as mail motter

of the second class

snBSORIPTION, In advance, postage prepaid, $3.00 for a full

rear of .'>.; numbers; in clubs of tour or more, $3..o0 witn tree

extra copy for eight subscriptions; foreign countries. Sa.UU a

year- single copies, 10 cents. When change of address is re

quested, the old address as well as the new should be given.

OOKRESPONDENOE relating to electricity, or any of its

prnelienl nnplimt Ions, is cordially invited, and the co-operation

of nil eleeliieiil ililukers and workers earnestly desired. Clear,

concise well written articles are especially welcome; arid com-

munications, views, news items, local newspaper clippings, or

any information likely to interest electricians, will be thank-

ful'ly received and cheerfully acknowledged.

ADVERTISING —THE WESTERN ELECTRICIAN—til© Only
"©•era! devtri' al paper pulilished in the West—
thoroughly covers a territory exclusively its own. iHis la A

CLAIM WniCn CAN BE MADE BY NO OTHER ELECTRICAL JOURNAL

IN TUE United States. Electrical merchants and manutac-

turers clesirinr/ western trade will appreciate the unequaled
VALUE Of thisjournal asan advertising medium in its special

field. Advertising rates are moderate, and will be lurnishea

on application.

CONTENTS OF THIS NUMBER.
P/

Electrical Effects at the Chicago Scenitoriura. Illustrated. 85, 86,

National Electric Light Association

TheGoebel Claim

Wisconsin Electric Club

Waddell-Entz Company
Projected Ocean Cables • ^7t

Austrian Electrical Railroad Signal. Illustrated 88,

Notesof a Trip to the United States and to Chicago, 1B93. By

W. H. Preece. Part II 88, 89, 91,

Editorial

Strowger Automatic Telephone

New Electrical Concern . Portraits 92)

Improved Sechribt Automatic Switch. Illustrated

Electric Traction by Accumulators in Paris. Illustrated.
. .93,

Chicago to Washington

New Keyless Socket Illustrat^ed

Imperial Dry Battery . Illustrated

Improved Magneto Telephone. Illustrated

Storage Battery Litigation. (Communication) 9^,

B, & O. Convention Special

Moonlight Schedule for March

A Large Electric Yacht

DEPARTMENTS.
Correspondence

New Incorporations .

Trade News
Business

Electrical Patents .

,GH.

87

86

S7

S7

87

90

96

96

We have tried advertising in several electrical papers,

and after discontinuing our advertisement in your journal

\_Ekcirical IVorld'l we advertised for a considerable period

in the Western Electrician, which we found a valuable

paper for reaching the West, our card in that papei bring-

ing us many communications, a number of which resulted

in sales of our alternating apparatus, including a plant for

the University of Wisconsin.

—

Extract from a letter of F.

A. La Roche, president of the La Roche Electric Works,

Philadelphia, to W. J. Johnston, publisher of the Elec-

trical World.

The headquarters of the Western Electrician at

Washington during the convention of the National Elec-

tric Light association will be at the Ebbitt House, where

representatives of this journal will be pleased to extend

courtesies to members and visitors.

Announcement is made of the approaching election of

officers of the American Institute of Electrical Engineers

at the annual meeting on May 15th. The secretary has

issued a circular calling the attention of the members to

the fact that a president, treasurer, three vice-presidenis

and four managers are to be selected. It is well that this

matter is b ought thus early to the attention of members,

and it is to be hoped that the nominees will be men of

eminence in the profession and free from suspicion of con-

nection with any clique in the organization. The dominant
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faction in the Institute will doubtless endeavor to reiain

control of the organization, but the best interest of the

association demands a radical change in the management

and policy if the Institute is to become a representative

American society.

Ohio promises to lead the official fight against the Bell

telephone interests. Last week a bill was introduced in the

state legislature providing for municipal control of telephone

exchanges. Under the terms of this measure the couucil of

any cityof the first orsecond class may by ordinance estab-

lish a telephone exchange and provide the necessary equip-

ment, the city owning the entire plant. Each citizen who

owns a telephone may, by complying with the rules of the

council, connect with the city lines, but the city is forbidden

to own any telephones except those actually used in the

transaction of public business. The telephone exchange is

to be controlled by a board of three trustees appointed by

the council. The rental of the system is to be used first in

paying the cost of the plant.

While such measures are to be expected they should rot

be encouraged at the expeuse of private enterprise. A
general adoption of this policy would place the great cities

of the country in little better condition than under the old

arrangement. IJttle or no competition would be possible,

and the service when controlled by politicians woulJ

probably compare unfavorably with that of the present

Bell companies.

It is encouraging to note that the prospect for the con-

stiuction of the Northwestern elevated electric railway

in Chicago is improving. The daily papers announce

that the stock for the construction company which is to

build this line has been subscribed. The proposed

route has not yet been made public, and of course the

right of way has yet to be secured, but the character of

the men behind the enterprise is such as to warrant the

statement that the accomplishment of the project is practi-

ally assured. The promoters say that the wrok of con-

struction will be begun within sixty days. The territory

which this railway will penetrate is practically unoccupied,

and the projectors anticipate a hearty co-operation on the

part of the property owners and residents. It is expected

that the plan of construction and the system of propul-

sion employed in the ooeration of this road will resemble

in general features at least the Intramural road at the

World's Fair. The structure will be lighter than the

Alley L, Lake street or Metropolitan, and it is believed

there will be a corresponding reduction in ccst. The
decision of the capitalists interested to construct an ele-

vated road to be operated electrically is certainly a

marked advance in the railway field. The successful com-

pletion of the project will be a great event, and the pro-

gress of the work will be closely watched.

George W. Smalley, the veteran London correspondent

of the N'ezu York Tribune, is worried because one Major Flood

Page, who, it seems, occupies the imposing position of

"deputy chairman of the Edison & Swan United com-

pany" in London, and is therefore "an authority in elec-

tric lighting," has contrasted the number of electrical

accidents in the United Srates and Great Britain to show a

result very unfavorable to the former. The dogmatic

major goes on to say that in America, "especially in the

eastern states," electrical installations are carried out with

a lack of care "that would be absolutely not allowed in

England," where the percentage of electrical accidents is

"infinitesimal." Mr. Smalley can comfort himself by

reflecting on the fact, which is evident, that Major Page

does not know what he is talking about. It is undoubtedly

true enough that there are more "electrical accidents" in

the United States than in England, but when the relative

number and size of the electrical plants in the two coun-

tries are taken into account the reason is obvious. The

Chinese could undoubtedly boast that they were entirely

free from troubles of this sort. Englishmen are too apt

to avail themselves of the lessons taught by the pioneer

electrical work in America, and then, at a late day, claim

credit for superior construction in a few scattered and

deliberately constructed plants. The cry is a familiar one,

and it is becoming tiresome.

In the selection of officers and the adoption of a policy

for the ensuing year, the National Electric Light associa-

tion should keep in mind the necessity of preserving the

national character of the organization. Of late there has

been a tendency to centralize the power of the association

in the East, the organization at the same time looking to

other sections of the country for support. While it is

true that many of the large manufacturing concerns have

their headquarters in the East, it should be borne in mind

that the association primarily is an organization for the

benefit of central station managers. As a matter of fact,
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the interests of the manufacturers or parent companies

and the central stations are identical, yet the history of

the electric lighting industry in this country shows that

there have been numerous conflicts, and the managers of

central stations throughout the country look with suspition

on any attempt to keep the management of the association

in the East. The Washington convention should lake

steps toward reviving interest in the association through-

out the West; otherwise it will find the Northwestern assc-

ciation expanding into a general western' organization of

the electric lighting interests. More inttrest was shown

in the recent convention at Milwaukee than has been man-

ifested in many years by central station managers in

that territory.

The work mapped out by the committee on pro-

gramme for the convention of the National Electric

Light association at Washington includes the discussion of

many important subjects to central station managers and

should insure a large attendance of practical men. The plan

adopted by this committee differs somewhat from that fol-

lowed at former meetings, in that the committee has

endeavored to awaken interest in the subjects to be con-

sidered by inviting men who have made careful study of

special features to present their views on these topics.

Heretofore it has been customary to select several mem-
bers to prepare papers upon topics assigned them and

depend upon the general interest in these matters to bring

out a discussion that would prove of general interest. It

must be confessed that this plan has of late years failed,

and that many of the best papers presented at recent con-

ventions were read before a very small percentage of the

members, while much of the time of the convention was

occupied in the discussion of topics that had been worn

thread bare. It is evident that this year's committee has en-

deavored to eliminate this feature of threshing orer old straw,

and in this it is to be commended. There is enough variety,

too, in the subjects selected to give everybody interested

in the work of the association something to consider.

All things considered, the attendance at the Washing-

ton convention should be large and throughly representa-

tive. Besides the attractive programme prepared for the

meeting there is the additional reason that the members

have not been called together in a year. The excuse for

non-attendance that was often presented heretofore that

managers of stations could not spare the time to attend

two meetings each year does not now apply. There is

more reason to-day for attendance at these conventions

than ever before existed. The association can be made a

powerful force in promoting the interests of the industry

it represents if the members continue to work in harmony

and keep in mind the object of the organization.

In his address on taking the office of president of the

British Institution of Electrical Engineers Alexander Sie

mens took occasion to admit that the use of electricity was

much more common in the United States than in England,

and he went on to say that this was largely due to the

American idea of local government, as "the local authori-

ties in the majority of cases have the power to make agree-

ments with electrical companies for supplying the district

with electrical energy for various purposes." He also

spoke of the practice of American manufacturers in stand-

ardizing electrical machinery and supplies, saying that

this made it possible to sell apparatus cheaply and was

another cause of the remarkable electrical development in

the United States. Mr. Siemens advanced the opinion,

however, that this practice did not lead to the most

economic results, and caused a quality of construction

inferior to the English standard. He added: "Those

of you who have visited the World's Fair at Chicago

last year, and have examined a little into the details

of workmanship and design, will doubtless agree that

Sir Richard Webster was fully justified in his address

to the Society of Arts, in contrasting the American

and the English exhibits in this respect, very much

in favor of the latter." Mr. Siemens was an official

delegate to the World's Electrical Congress held in

Chicago last August, and his opinion is of value, but

he has fallen into the common English error of failing

to take into account the varying conditions to be met by

the American and British electrical manufacturers. The
generalization is also too broad, as now-a-days no

important plant is built without independent engineering

advice and supervision, efficient and economic operation

being carefully studied in each instance. Much work of

an inferior quality was put in during the early days of the

industry in the United States, but the present American

construction, both in machinery and appliances for distri-

bution and utilization, is at least equal to the best English

practice, Sir Richard Webster lo the contrary notwith-

standing.
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Notesof aTrip to the United States and
• to Chicago, 1 S93.

\Cont'uiHcdfrom page 89.

J

very great success, and is now universally adopted lor

telephone purposes.
CHICAGO.

I have given the number of exchanges and subscribers

in Chicago. To provide for this service there arc—
Miles of conduit 48.02

Miles of duct or channel 473 24
Miles of cable, underground . . 106.96

Miles of wire, undergrouad. . . 17.995. 53
Number of' manholes 888.

o

Miles of cable, aerial 65,97
Miles of wire in aerial cableF. . 5.184.70
Total miles of wire in cables. 23,180.23

Total miles of wire on poles. . 7 95S.0

SWITCHBOAPDS AND INDICATORS.

Great improvemenis in working have been made in con-

sequence oE the introduction of metallic circuits. Visual

signals, like those employed by the Postoffice department,

are coming in. Dirt in the gear was a great source of

trouble. False busy signals were frequently received.

Now a third wire and an automatic restoiing indicator have

made the busy test reliable. The visual signals on trunk

wires are assimilating the American working to our post-

office sjstem.
DISTURBANCES.

The disturbances in telephone circuits created by the

extension of electric railways have been severely felt in

many parts of the United States. We have experienced the

same in London, Liverpool, Leeds and Blackpool. But

owing to the prompt action taken by the telephone and
railway companies, especially in Boston, the area of

disturbance has been much reduced, and the influence of

electric railways on telephones has ceased to be a trouble.

Of course this result is very much favored by the rapid

introduction of metallic circuits into cities; but it has also

been favored by ihe prompt action of the railway com-

panies themselves. They did all that they were asked to

do, and that at oace. In all cases the negative pole

of the dynamo at the generating station is

pat to earth, and the return conductors

have been enlarged. Extra copper wires have been buried

between the rails, and'heavier conductors have been put

upon the poles. The return conductor is the largest size

copper wire made, viz.. No. o. The rails have been

bonded together and to this return conductor; and in

Boston the rails are welded electrically, which is very

effective. I was, unfortunately, unable to see this electric

welding in operation, for the transformer had broken

down, and was in the shops under repair. I saw the

whole apparatus, however. A special car is used for the

plant, and the system adopted is extremely satisfactory.

The electrolytic action of these disturbing currents has

been noticed not only as affecting gas and water pipes, but

also the lead coating of the telephone companies' cables.

I have seen several specimens of lead pipes much pitted.

I have reason to believe that the remedies adopted to cure

disturbance will also put a stop to what might have become

an element of great danger to underground cables.

LIGHTNING PROTECTION.

A very efficient system of lightning protection has been

introduced upon the telephone system, not so much to

protect the system from the effects of lightning, as from

the effects of those powerful stray currents that enter a

telephone circuit when accidental contacts occur between

it and electric light and electric railway con-

ductors. Such contacts have been frequent, owing to

the prevalence of overhead systems, but they are diminish-

ing now that conductors are placed underground. They
have resulted in numerous accidents, and several telegraph

and telephone offices have been set on fire and the apparatus

destroyed. Every telephone circuit is now protected by a

fuse or cut-out—a fine wire of great resistance, which

melts if traversed by a powerful current; also by an air

space protector on the same principle as the lightning

arresters we use, but having carbon plates instead of brass

plates; and, finally, by a small heat coil, which puts the

currents to earth in a very ingenious way when the stray

currents exceed a certain strength. These three guards

have been found quite effective. No accident has occurred

where they have been used.

RATES.

The rates or rentals demanded from the various sub-

scribers differ very much in the States. At Buffalo they

charge a toll rate on each talk; they do not demand an

annual rental; they simply demand a minimum amount of

business per annum. This rate in Buffalo is 10 cents for

five minutes' talk, and they have adopted a system of

charging one-fifth of this rate for each extra minute be-

yond the five. The rate in San Francisco is a small an-

nual rental for each installation and 5 cents for each talk.

A somewhat similar plan is in use at Milwaukee. But,

with these three exceptions, the toll system has not found

favor in the States, and at every other exchange an annual

rental is demanded.
The Ameri.an Bell Telephone company is now con-

sidering the advisability of limiting the time for talks to

three minutes instead of five, of reducing the minimum
toll in proportion, of making additional charges for each

minute /ro ra/iZ, and of considering a fraction of three

minutes as equivalent to the whole time.

I give below, in tabular form, the rentals charged in

twenty-five of the chief cities of the States:

The rates vary, and are, as will have been seen, very

high; but although the enterprise is in the hands of private

companies, it must be noted that they have great difficulties

to contend wiih . In a piace like New York the rents and

the cost of buildings is excessive. In one small exchange

they pay no less than $7,000 a year rental for one floor.

Taxes everywhere are enormous. Not only are they taxed

by the state, but they are taxed by the municipalities.

Way-leaves are excessive. In New York alone they have
to pay to the company controling the underground con-

duits no less than $250,000 per annum conduit rental—$25
per subscriber for underground wire rental alone. The
distances, too, that they have to carry their underground
system in New York, in Philadelphia, and in other places

are very considerable. They have been forced by municipal

action to go underground. In the face of these restrictions

no comparison between rentals in New York and those paid

in this country can be made. The amount of the average
rental in London scarcely exceeds ;,^t5 per annum. The
average amount of rental throughout the country on our
post office system is £() los. , but in New York subscribers

have to pay up to ;^5o per annum.

STANDARD VEARLY RATES FOR SUIlSCRIbEKS,

Business. Residence.

Meta'ci Single
Circuit Wires.

Metallic
Circuit

Single
Wires.

New York ,. $240 Si 50
175 125
I60 120

$iSo
125

100

$[O0
JOG

Philadelphia 100

St. Louis. . ... .... 60.S0 100

no 134
90 160

100
72 90

loo

Toll

96
120 160 n% 7S

Ciiicinna i and Covington....
San Francisco
Cltrveland

'25

72 90*
120

Toll t

"^26
120 160

100

60 *

72

'""96

s
72

72
72
60
72
60

7^
60
60

New Orleans 62.50
112. <;(

g) 160

70 "So"'

100
100
100

Wastiington 72

50So <)0%

"SO
120Minneapolis

Jersey C ty

60

Kansas Cicy
60

St. Paul 120

120

100 ric

4S

* Also "toll" of five cents per conversation,

t Installation charge, $70 for first 500 messages.

X Ratescover installalion and yearly business oE i,oco messages.
Ten dollars is charged for each additional 500 messages.
Note.—Where two rates are given in the same column against an

exchange they represent different kinds of instruments furnished. In

many cases single-wire rates are . no longer quoted for new sub-
scribers.

I have drawn up, with the assistance of the American
Bell Telephone company, a comparative statement show-

ing the ratio between the subscribers and the population

in 24 principal cities of the States. The details appear in

the following tables:

CITY POPULATION COMPARED WITH CITV SUBSCRIBERS-
STATEMENT, JANU.A.RY 1, 1893.

-COMPARATIVE

Twenly-four Cities. Population,
Subscribers

in Exchange.

Average No.
of Inhabitants

to each
Exchange
Subscriber.

r.515,301

1,099,850
1,046,904

806,343
451.770
448.477

434.439
334.279
298,997
261.35.3

255,664
242,039
238,617

230,392
205,876
204,46s

181,830

164,738
163,003
161,129

157.984
140,452

133.^56

132,146

9,066
9.684
3,620

4,439

5,66!-*

2,116

4'0'5

4.5=8
3,.82

2,240

1.47"

3^254
i,S+5

4,287
2,561

1,094

2,053
970

2,556
2,58x

.738

,521

2,948

167
114

289
182

J27

79Boston

Cincinnati and Covington S3
66

Cleveland 82

165

73

48
80
166

So
165

Louisville 63
61

Omaha
St.PauL Branch of Min-

\
neapolis |

Providence

81

88

45

* Does not include express subscribers.. With express, 72 in-

habitants.

It will be seen how very much these places vary. In

Providence, for instance, with a population of 132,146, we
find one subscriber to each 45 persons, while in Phila-

delphia there is one to every 28g only.

In ten of the principal towns of our own country the

results are as follows;

Population.
Subscribers
m Exchange.

Average No.
oflnhabirants

to each
E.xchange
Subscriber.

London 4,26,1,294

513.793

669I059
264,7^7
85,610

.175,540
204,750
192,20-^

6,700
4,500
3,300
3,200
900
300

1,200

1,300
400

1,300

636. .1

Manchester
Glasgow

222.1

209.0
294.2

Plymouth
402.9

Leeds
Hull
Newcastle

2S8.8
5.1.S

147-8

The telephone in the United States is essential to the

business man, and its price is compared with that of an

ofifice boy. Labor in the States is expensive, and an office

boy costs more than a telephone subscription.

The present generation in America has grown up with

the telephone. It has become a factor of business, and

absolutely essential to the transaction of that business. Its

use has passed its climax; it has reached its normal stage.

There is no touting for lousiness; business comes. Every

new office must have it. The working is excellent, and

they are alive to the necessity of maintaining its efficiency

at the very highest point. Education is complete, not only

of the staff, but of the customer. The apparatus itself is

being perfected. Uniformity of practice is being intro-

duced under the operation of the paternal control at Bos-

ton, and the inHuence of technical education and of
technical institutions is being felt everywhere.

I find a group of highly educated, clever young electri-

cians being engaged and encouraged by the telephone
companies. New blood is being introduced, and great zeal
and activity is shown.

THE FXECTRICAL CONGRESS,
Two congresses were held in Chicago—the one, a gen-

eral one, to which all electricians were invited, and the
other called "the Chamber of Delegates." to which nom-
inees from the different governments were sent. The
latier was the more important of the two, but each secured
considerable attention, and they were distinctly great
successes.

The congress met on August 21st, at least 500 being
present. Prof, von Helmholtz was appointed honorary
president; Prof, Elisha Gray, chairman.
Each principal European country had a vice-president,

and I had the honor of being selected to represent
England.
The congress was divided into three sections

—

A. Pure theory.

B. Theory and practice.

C. Pure practice.

Some excellent papers were read, and good discussions
ensued.

The most prominent subjects dealt whh were the trans-
mission of power to great distances, and general preference
was shown for alternating current systems. The work
being done at Niagara excited general interest, and some
of us visited these works afterwards, with great profit and
pleasure.

Prof. Ayrton read a very able paper on the variation of
arc lamps, so much used in America; while much interest

was created by the reading of a paper by Prof. Silvanus
Thompson on "Ocean Telephony," a possibility in the
future. My paper on "Signaling Through Space" also

created much interest.

Perhaps the most useful result of the congress was the
bringing together of such an international mixture of
electricians, making friendships, allaying jealousies, and
breaking down national prejudices. Electricity is the only
branch of science which has but one language, and it is

now quite cosmical in its character. Congresses do infi-

nite good in promoting friendliness among nations.

CHAMBER OF DELEGATES.
The object of this meeting was really to consummate the

work begun by the British Association and by the Board of

Trade, and to secure the official sanction of the United
States government to the units selected and adopted in

England. This was done, and the report of the Chamber
gives international support to the proposed legalization of

the ohm, volt, farad, ampere, watt and joule, as defined
by the committee of the Board of Trade. There is no
doubt that all European governments will now accept these
decisions.

A new unit was adopted, viz., the "henry," a unit of
induction, which was sometimes called the "quadrant," as
defined in Paris in i88g, and sometimes the "secohm," as
proposed in England. The acceptance of the name
"henry" pleased the Americans very much, for their nation-

ality has hitherto been unrepresented among the celebrated

electricians whose names have been applied to the stand-

ards of electrical measurements. Germany. Italy, France
were represented by Ohm, Volta, Coulomb and Ampere;
while England absorbed no less than three, viz., Faraday,
Watt and Joule. America has now her Henry, and is

satisfied.

The following is the official report of the resolutions

arrived at:

' ^Resolved, That the several governments represented

by the delegates of this International Congress of Electri-

cians be, and they are hereby, recommended to formally

adopt as legal units of electrical measure the following:

As a unit of resistance, the international ohm, which is

based upon the ohm equal to 10^ units of resistance of the

C.G.S. system of electro-magnetic units, and is represented

by the resistance offered to an unvarying electric current by
a column of mercury at the temperature of melting ice

14.4521 grammes in mass, of a constant cross-sectional

area, and of the length of IC6.3 centimeters.

"As a unit of current, the international ampere, which
is one tenth of the unit of current of the C.G.S. system of

electro-magnetic units, and which is represented sufficiently

well for practical use by the unvarying current which, when
passed through a solution of nitrate of silver in water, and
in accordance with accompanying specifications, deposits

silver at the rate of o.ooiiiS of a gramme per second.

"As a unit of electromotive force, the international

volt, which is the electromotive force that, steadily ap-

plied to a conductor whose resistance is one international

ohm, will produce a current of one international ampere,

and which is represented sufficiently well for practical use

by i5H °^ the electromotive force between the poles or

electrodes of the voltaic cell known as Clark's cell, at a

temperature of 15° C, and prepared in the manner de-

scribed in the accompanying specification.

"As a unit of quantity, the international coulomb,

which is the quantity of electricity transferred by a current

of one international ampere in one second.

"As a unit of capacity, the international farad, which
is the capacity of a condenser charged to a potential

of one international volt by one international coulomb of

electricity.

"As a unit of work, the joule, which is equal to 10'^

units of work in the C.G.S. system, and which is repre-

sented sufficiently well for practical use by the energy
expended in one second by an international ampere in an
international ohm.
"As a unit of power, the watt, which is equal to 10' units

of power in the C.G.S. system, and which is represented

sufficiently well for practical use by the work done at the

rate of one joule per second.

"As the unit of induction, the henry, which is the indue-
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tion in a circuit when the electromotive force induced in

this circuit is one international volt, while the inducing;

current varies at the rate of one ampere per second.

"The Chamber also voted that it was not wise to adopt

or recommend a standard of light at the present time."

An attempt was made to introduce other units, but the

feeling is pretty strong that language-framing electricians

must rest on their oars for a time. New ideas and new
measurements must have new terms and new names, but

the general public must become more accustomed to the

new language already invented before proceeding to manu-
facture more novelties in phraseology. The new terms are

even now very diflicult to explain, and still more difficult

to understand. Morever, electricians themselves are not

sufticiently unanimous either as to the necessity or upon
the accuracy of the definitions of the new conditions, and

therefore they can afford to wait for a final settlement for

another congress some years hence—perhaps in Paris In

1930.

THE EXHIBITION.

Nothing grander in design or more beautiful in execu-

tion has ever been seen in this world than the group of

buildings situated in Jackson Park, Chicago, and called

the "World's Fair." It is a great misfortune that the

world did not appreciate, nor respond to, the ambitious

views of the conveners of this fair. Their conception

was magnificent. Their architects, if they did not origi-

nate the plans, certainly rose to the occasion. Their

builders realized their views. Every possible convenience

and accommodation was provided for exhibitors, but the

response was poor; and the internal management of the

whole business, owing to inexperience and perhaps over-

weening confidence, was indiilerent. The success of the

undertaking hovered for some time over failure; but fine

weather, patriotism, novelty, real beauty and cheap fares

at last attracted crowds, which, numbering abont 200,000

a day, have converted what looked like a disaster into a

well deserved success. I have not much to say of the ex-

hibition as an exhibition. It was very like its predeces-

sors. It did not attract me; for, having taken part in

nearly every exhibition for the last 15 years, I am sick of

exhibitions. I devoted much attention to the electricity

building, and observed there several novelties, some of

which I have referred to in other parts of this report.

Gray's telautograph attracted much attention. It is an

improvement on Cowper's writing telegraph. It repro-

duces the motion of a pen, so that while you are writing in

London a phantom hand seems to guide the pen and re-

produce your own writing in Nottingham. You can see

the pen move, dot the i's and cross the t's. It makes
corrections and erasures. It works well, but very weirdly.

My writing and signature were clearly reproduced at the

very first trial. But it is immature for practical trial at

present. It has not reached its final stage. It is being

improved every day. It is very complicated in construc-

tion, and it requires four wires to work it. The Western

Union company in Chicago has established a circuit be-

tween its head office and stores department, and is

giving it a good test.

The French and German administrations sent admirable

and extensive displays of their historical working ap-

paratus, with a very large staff of men to attend to them,

but I am pleased to say that our postofiEce exhibit proved

much more attractive and interesting. It was better

arranged and more complete; and our one solitary assist-

ant, J. Chapman, won golden opinions by the admirable

way in which he attended to his duties, and by the ex-

cellent verbal explanations he gave of our show.

The United States of America made no historical ex-

hibit, but the Western Union company showed many
relics and examples of Morse's early work.

Th^e American public were surprised to find how much
we in England had anticipated their work. Morse's first

message, "What has God wrought?" was sent only in

1844. Our history commenced in 1837. Our jubilee was
celebrated in 1S87. Theirs is to be celebrated this year.

An exhibit that attracted much attention was a door

which opened before you as you approached it, and closed

behind you as you receded from it. This was done by a

small electric motor which .was set in motion when you
stepped on a mat, and released when you passed through

the door. It was worked with the same current that would
light a glow lamp.
Both on entering the harbor of New York, and on going

by steamer from Chicago to the World's Fair, channels for

the passage of the steamship were clearly marked out at

night by glow lamps fixed on spar buoys, and lighted up
in series.

There was shown an electric selector of great merit and
some originality. It was a plan by which any particular

railway station could be selected and called, any particu-

lar signal cleared or put to *'Danger," any office on a long

circuit with several intermediate instruments selected and
secured, any subscribers on a combinatiou telephone cir-

cuit—that is, on a single circuit upon which several

renters are fixed—couid be called and isolated from the

rest.

All the great manufacturers in the United States made
large exhibits of their wares. The American Bell Tele-

phone company, the Western Electric company, the Gen-
eral Electric company, the Westinghouse company, the
Standard Electric company, had splendid shows, but
few novelties. Their novelties have already been referred

to, either under electric lighting or electric railways.

Electric lifts were on exhibition, and in use. They
worked very well indeed, and are rapidly coming into

general use in the States. The New Postal Telegraph
building in New York is being fitted with several of these

lifts, which are going to be worked very quickly indeed
(600 feet a minute). They are being installed by the
Sprague company.

Electric welding was shown in full operation, and at-

tracted much attention.

Power was transmitted all over the place by currents.

and whole exhibits were shown in motion by means of
electric motors.
Along the machinery hall, 1,400 feet in length, an elec-

tric crane, 75 feet span, traveled, and formed an admir-
able point of observation for those who were allowed to

travel on it. It was used in the preparation of the exhi-

bition to lift and fix all the machinery. It lifts and moves
40 tons. It is worked by five motors. Its weight is 58
tons, and its speed was excellent.

There were large exhibits of every class of cable man-
ufactured in the States—Waring, Okonite, Kerite, Patter-
son, dry-core, etc., and Felten & Guilleaume had in the
German section a fine show ot their own make. Sections
of streets were shown, with pavement, manhole, conduits,
joints, and everything complete.

England is the home of the alternator, but it has now
taken firm root in America. In 1884 there was not a sin-

gle one to be found in Philadelphia. Now they are every-
where, and alternate currents are being studied and devel-
oped in a way that is completely putting our experimental-
ists in the back row.
The paucity of real novelties, or of what are commonly

known as "Yankee notions," was very marked. The nec-
essity for such things—that is, the scarcity of labor—has
apparently disappeared, and with its parent the child has
languished. Moore's spark-interrupter—an automatic vi-

brating armature in a vacuum tube, by which glow lamps
can be turned up or down without wasting energy—was
described at a meeting of the electrical engineers at New
York, but I did not see it at the World's Fair.

The distinguishing feature of the Chicago World's Fair
was not alone its uniqueness, but its grandeur and its mag-

Ilyde, in which he says, referring to your exchange in this

city:

"I understand that the system is constantly involved in

mechanical troubles inherent to it, and that the projectors
have had to keep an expert there all the time."

I desire to say in relation to the above that the exchange
was put in here and opened to the public six'.een months
ago, and that I am familiar with all that has been done in

connection with it and with its operations.

I have a telephone in my business office and one at my
residence, and they are used constantly, and I declare that

the Strowger automatic switch is a great and desirable im-
provement and that it works perfectly and satisfactorily.

It is so simple in its operation that little children six years
old easily learn to make the calls, and have done so.

When the exchange was first started electricians were
employed to erect it and put it in operation; there was
some difficulty about the wiring in the start, but that was
to be expected, it being the first exchange ever started

with this automatic switch, but the difficulties were readily

and quickly overcome.
The Wheel Manufacturing company, that I am con-

nected with, put in a wheel welding (electrical) machine.
It was the first and only one ever made. We received it

on Feb. i. 1891, and it was not untii Dec. 28, 1891, that

we got it working satisfactorily, and during that interval

we had four different electrical experts to assist us in over-

coming the difficulties we encountered in getting the ma-
chine down to a practical working basis.

IE Mr. Hyde had visited this city and tested the auto-

malic switch he would not have made the statement he did

.

A. E. Kcniicliy.
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nificence. It was not an exhibition of goods and manu-
factures in the old-world sense. No one seemed to care

two straws for the mere trade exhibition/-?;' se; he ad-

mired the beautiful buildings, the waterways, the external

attractions, atid, above all, the congeries of people that

assembled from all quarters of that great continent in

such multitudes.

The distinguishing feature of American engineering is

the great scale on which it is carried out and the rapidity

of its adoption. An electric railway from Chicago to St.

Louis, 250 miles long, is not a difficult engineering feat,

for the country is level, but it is novel for the fact that it

is projected to travel at the rate of 100 miles an hour.

-There were some things in the exhibition that were ex-

tremely interesting. The first was a complete reproduction

of an ancient Viking's war-ship—an open boat that would
excite fear and trembling even in crossing the channel, but

of a type that probably crossed the Atlantic long before

the famous fleet of Columbus. These vessels—the

Santa Maria, Pinta, and Nina—were also reproduced
in all their dimensions, and in all their colors and
fittings. The contrast between these relics of the past and
the modern war-ship built, alongside the home of the Brit-

ish commission, Victoria House, was, to my mind, more
suggestive than all the innumerable wares and appliances

so freely exposed in the vast extent of covered area.

One interesting building was a kind of baby cloak room,
where mothers could book their babies for the day, and
who were there carefully tended, nursed, amused and fed

for a very small charge. Each mother received a small

brass check, which was her guarantee for the safe custody
of her little beauty.

E, J. Houston.

.\L CONCERN.

The telephones in use here are not the best, but the auto-

matic switch does its work perfectly, and in my judgment
is one of the great improvements of the time.

Strowger Automatic Telephone.
E. H. Scott, mayor of La Porte, Ind., has written the

Strowger Automatic Telephone company, Chicago, the fol-

lowing communication regarding the operation of the

company's exchange in that city:

My attention has just been called to an article in the

Western Electrician of May 20, 1893, by W. H.

New Electrical Concern.
Announcement is made that Prof. Edwin J. Houston

and A. E. Kennelly have determined to associate them-

selves as a firm of electrical experts, to open an office in

Philadelphia and to establish a laboratory in the same

city for high grade electrical work. These gentlemen will

be ready to undertake special investigations in the line of

physics in general as well as of electricity that

may be required for the purpose of developing an inven-

tion, of perfecting processes involving, physical principles,

or of undertaking work in which accurate physical investiga-

tion is required.

It will be seen that the character of the work these gen-

tlemen are ready to undertake will be of an especially valua-

ble character, not only in the development of a patented

invention, but especially in defending in the courts inven-

tions that have been sued for infringements. It not infre-

quently happens that in such cases physical investigations

of unquestioned accuracy are required in order to establish

certain points, and it is in this field that the new firm con-

templates making special efforts.

Prof. Houston has for a long time been well known in

connection with his work in the courts in patent cases, but

the demand on his time on the part of the Central High
School of Philadelphia, with which he has been so long

associated, has prevented him heretofore from giving that

continuous attention to work of this character which its

importance demands. Now that he has severed his con-

nection with the school, there is no doubt that the work he
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may undertake will be of even a higher grade than that

already accomplished.

Mr. Kenneily, like Prof. Houston, is too well known to

the electrical v/orld to require either introduction or recom-

mendation. His long work and extended experience in

Mr. Edison's laboratory has thoroughly equipped him for

work of this character, and the new firm of Houston &
Kenneily will be welcomed by the fraternity generally.

As regards the prior work of these gentlemen it is

hardly necessary to call attention to the fact that Prof.

Houston is one of the inventors of the Thomson- Houston
system of electric lighting now in general use, and is well

known both in this country and abroad as an exceedingly

prolific electrical writer, and moreover brings to this work
an extended experience in various business directions. Mr.

Kenneily is no less thoroughly trained for the important

work he has thus undertaken with Prof. Houston. His
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buttons may be of small ivory or pearl and set in the casings

of the doors. The automatic switch shown in Fig. 2 is lo-

cated in some out-of-the-way place where it cannot be
seen, as it requires no attention whatever.

By means of this system a person may have absolute

control of any or ail of the lights in the house from any
part of the house, so that a person in moving about a

FIG. 3. IMPROVED SECHRIST AUTOMATIC SWITCH.

long experience in Mr. Edison's laboratory, where he has

had charge of work of the most varied character, not only

in the line of electricity, but also that of physics, makes
him an exceedingly valuable member of the firm. Prof.

Hojston is president of the American Institute of Elec-

trical Engineers, and Mr. Kenneily is a vice-president of

that organization. Both have been actively engaged in the

work of the Institute, and took a prominent part in the

electrical congress at Chicago last year. Prof. Houston
has also done valuable work in connection with the Frank-

lin Institute,

Improved Sechrist Automatic Switch.
The Central Electric company of Chicago is introducing

the Sechrist automatic switch, a new method of controlling

electric lights. This method of electric lighting was in-

FIG. 2. 1MI'R0\EL) ^ECIIKIST AUTOMATIC SWITCH.

house in any direction is always able to turn on the light

ahead and at the same time turn off the lights from that

part of the house which has just been left. A person

presses a button outside at night, which turns on a porch

light. Immediately on opening the door, the hall, parlor,

library or dining-room lights may be turned on'or off. The
hall lights may be turned on or off from either the first or

second stories, and also from each chamber. Conveni-

ently located beside the bed may be placed another set of

buttons, and by simply touching this or

that button one is enabled to turn on or off

all the lights in the house. The small bell wires which

run to the various push buttons may be readily attached to

the doors and windows of the house, and the mere act of

opening them will turn on or off the lights, or the wires

may be attached to an electric mat, concealed under a rug

or carpet, and the light will be automatically turned on or

off as may be desired. The latter is applicable more

especially as a burglar alarm,

The automatic swith itself, as shown in Fig. 2, is very

simple in construction, and is simply a locking and re-

leasing device operated by means of two electro-magnets.

There are no adjusting screws or complicated parts to get

out of order. The electric circuit is attached to the

automatic switch the same as to any common iwitch,

while the wires from the magnet spools, which are com-
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vented by Albert Sechrist of Denver, Colo., who has

purchased valuable patents covering broadly the use of the

automatic switch system in the United States and several

of the foreign countries. The system is especially adapted

for controlling incandescent lights in private residences,

and in that capacity alone gives a great range of possibili-

ties for convenience and comfort, beside being adapted

for a number of other uses, among which are the con-

trolling of electric lights and bsUs for railway signaling,

etc! Fig. I shows a six-buttoa plate controlling three au-

tomatic switches. Toe metal plate, with white and black

pearl buttons, is finished with 'an eye to attractiveness,

which is one of the most important features In residence

work. Instead of being collected on a metal plate, the

ACCUMUI.(\TORS IN PARIS.

mon bell wires, run to the different push buttons from

where the switch is to be controlled. The Sechrist auto-

matic switch may beopsrated with either an ordinary bat-

tery or by means of the electric light current. In using

the electric light current to operate the automatic switches

it is preferable to reduce the electric light current, through

a resistance box, to the strength of an ordinary battery.

This makes the system absolutely safe. The method of

running the wires and connecting them to the automatic

switch may be readily understood by referring to Fig 3.

A A represents the back of an automatic switch, B a

group of lights to be controlled, S an ordinary switch

loop connected to the automatic switch; a b are wires

supplying the reduced current to operate the automatic

switch; /^i- d are ordinary bell wires which run to the
different push buttons from where it is desired to control

the lights; CD are two sets of buttons controlling the
automatic switch .-/ ^. It is evident that any number of
push buttons may be connected to the wires b, c and ff.

The Sechrist automatic switch system is said to have been
successful so far as residence lighting is concerned, and to

be popular wherever it has been introduced.

Electric Traction by Accumulators in

Paris.

The largest installation in existence for operating street

cars by accumulators is said to be in Paris, where about

25 cars are now in service, a number which is soon to be
increased to 70. The line is between Madeleine and St.

Denis and has been in operation for over a year now.
The bodies of the cars rest, with the intermedium of roll-

ers, upon two trucks, each having one axle and being held
in place by a king bolt. These two trucks are bound
together by a system of joints and springs, which allows
the axles to converge in curves and restores them to par-

allelism on straight track. A motor is attached to each
axle by double reduction gear wheels, the ratio between the

motor and axle being twelve to one. The gears are in an
iron casing and the first pair is completely immersed in

oil. The electric motors are bi-polar, of the Manchester
type, with Gramme armature, series wound. The brushes
are four carbon blocks. Each motor will develop, with a

speed of 1,350 revolutions, a power of 10,000 watts, with

a difference of potential of 200 volts. Under these condi-

tions the efficiency between motor and axle is 73 per cent.

The accumulators are of the chloride type manufactured

by the Sociut*; pour le Travail Electrique des Metaux.
The accumulators are placed under the seats of the car.

There are one hundred and eight elements, of eleven plates

each, contained in hard rubber boxes. The plates are

seven and three-quarter inches by seven and three-quarter

inches by quarter inch thick. The weight of an element

FIG. I. IMPROVED SECHRIST AUTOMATIC SWITCH.

is thirty-eight and a half pounds. These one hundred

and eight batteries are divided into twelve groups of nine

batteries each, contained in twelve wooden boxes, six on

each side of the car, the batteries of each group being con-

nected in series, and the two terminals attached to copper

strips fastened to one of the partitions oE the wooden bos.

To the wooden props of the car are attached brass springs

connected to the motor circuits with an intermediate regu-

lating switch. The introduction of the boxes into the car

causes these springs to slide on the copper strips and the

circuit through the constituent parts of the battery is thus

automatically established.

The batteries are charged on a platform made of joists,

covered with tar, supported by brick piles and supplied

with glass insulators. These platforms have brass contact

springs like those in the cars. The batteries A'hen placed

on the platform for charging are connected in series.

The station for accumulators has space for twenty-four

sets of batteries, each one connected to a distributiug

switchboard by a special circuit, in which is an ammeter,

an indicator of the direction of the current, a double-pole

circuit breaker and a make-and-break switch. The trans-

fer of the batteries between the charging tables and the

cars is effected by means of small cars moving on tracks,
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which rua alongside of the platforms and the street car

tracks. When a car returns to exchange its discharge

battery for another, seven of these transfer cars are ranged

on each side of tlie tracks; six carry boxes of accumulators

freshly charged and the seventh is empty. The first box

of batteries contained in the street car is slid on to the

empty transfer car and is carried on it to the place which

it will occupy on the charging platform. The first box of

the new battery passes from its transfer car into the space

in street car thus left empty, and a second box of dis-

charged battery is removed, and so on consecutively. The

platform of the transfer car can be raised and lowered by a

screw and fly wheel SD thit it can be brought to the level

of the interior of the street car or of the charging platform.

This maneuver is accomplished at the most in live minutes.

The charging current for the accumulators is furnished by

three Desroziers dynamos. Each of them is run by a one

hundred and tventy-five horse power Corliss horizontal

condensine engine. Two of these engines run at a speed

of seventy-five revolutions, and the third at one hundred

and sixty revolutions. This last runs its dynamo by means

of asingle bilt, the other two b/ i ntermedia'e shafting.

The engines are supplied by three semi-tubular boilers.

Each dynamo, at a speed of 6oo revolutions, develops a

current of 230 amperes with an electromotive force of 260

volts. The sets of accumulators are charged in parallel

with a constant electromotive force of 263 volts. The

batteries are left charging until they have absorbed a

number of ampere hours equal to that which they have

rendered in service, plus an increase, a total of which the

output is 85 per cent. The number of ampere hours re-

quired to operate each line has bsen esperimsntally deter-

mined by means of a registering ammeter placed on a trial

car. The duration of the charge is six hours for a battery

which has furnished all its capacity of 230 ampere hours, or

fifty-two horsepower hours. The yield in energy of the bat-

teries is as high as 70 per cent. The batteries in service

with an electromotive force of upwards of 200 volts give a

discharge, which on grades reaches 70 amperes, or nearly

two amperes per pound of element. The average output

on the level is about thirty-five amperes, which increases

to fifty-five amperes on grades of 2^' per cent. One charge

of the batteries will run the cars about forty miles on

grooved rails and about seventy-five miles on ordinary T

rails.

In order to operate the car at the various speeds re-

quired in service the coupling of the cells of battel y is

changeable. In the car the batteries are divided into four

parts or sub-batteries, each of twenty-seven cells in series

which give, on closed circuit, about fifty volts. By means

of a regulating switch, placed at the disposition of the

driver, the three following couplings of batteries may be

obtained: The four sub-batteries in parallel, electromo-

tive force, 50 volts; two sub-batteries in series, two in

in parallel, electromotive force, 100 volts; four sub bat-

teries in series; electromotive force, 200 volts.

The speed of car is doubled in passing from one

coupling to the other. The motors of the car are usually

CDunected in series, but, by means of a switch, may be

placed in parallel when greater speed or power is required,

although this last combination is seldom used. This

second switch also reverses the direction of running of the

car by reversing the current in the motor armatures, and by

it also a motor may be cut out of service in case of damage

by short circuiting it on the series combination.

The daily service on the Madeleine route consists of one

hundred and four trips, or fifty-two round trips. Seven

cirsare operated on this line, some miking eight and

o'lers nin^ trip>. abiut ninety-two and oae hundred and

three miles. Eich car is operated wiih two sets of bat-

teries, makiig fron four to six c:)a5ecative trip-,, forty -six

to sixty nine miles without recharge.

The Metropolitan Railroad conpany, Washington, D.

C, had in use for several months two sets of chloride bat-

teries. The car has run about 8,000 car miles, having made

as much as thirty-three miles on one charge, and this on a

road that has not a level foot on it, many of the grades

being as heavy as six per cent., in addition to which there

are over fifty curves. The chloride accumulator which is

used in this installation is manufactured by the Electric

Storage Battery company of Philadelphia.

Chicago to Washington.
The Big Four and Chesapeake & Ohio companies have is-

sued a circular to delegates to the National Electric Light
association, which will hold its annual convention
at Washington on February 27 th, in which at-

tention is called to the facilities these companies
has for handling visitors from Chicago and
intermediate points. A rate of one and one-third

fare on the certificate plan has been authorized for this

meeting; i. e., delegates pay one first-class limited fare go-
ing, taking certificate from ticket agent at siaiting point.

This certificate, when properly vised by the secretary of

the meeting in Washington, entitles the passenger f) a re

turn ticket at one-third fare. The Big Four and Chesa-

peake & Ohio railways have vestibulcd, steam-heated and

electrically lighted trains, with through dining car service.

The geographical situation of the Big Four makes it con-

venient for the delegates from Minneapolis, ^t. Paul,

Omaha, Milwaukee, Kansas City, Chicago, St. Louis and
Peoria to use this line to Cincinnati, where they will join

the Queen City delegation and make the trip east over

the picturesque Chesapeake & Ohio railway on the "F. F.

V." limited. For the accommodation of delegates and
their friends from Chicago, Milwaukee, St. Paul, Minne-
apolis and the Northwest a special sleeping car has been-

arranged for, to leave Chicago on Sunday morning, Febru-

ary 25th. Arriving at Indianapolis ihey will be joined by

the St. Louis and Peoria delegations, and at Cincinnati by

members from the South and Southwest.

New Keyless Socket.
(? The accompanying cut shows a new style of keyless

socket which possesses some features of merit. This

socket is designed especially for street fixtures, brackets,

NEW KEYLESS SOCKET

etc., where a socket is required to screw on pipe through

which wires are led to the socket. The nipple is threaded

for 3-S inch gas pipe, and by reference to the cut it wilt be

seen that there is a great abundance of room within the

socket for disposing of the leading in wires. The sockets

are made to fit Sawj er-Man, Thomion-Housionand Kdison

lamps and are minufactured by the lona Manufacturing

company, Boston.

Imperial Dry Battery.

The Imperial dry battery has been upon the market for

some time, but during the last year improvements have been

made in its construction which improve the efficiency of the

IMPERIAL LiRV B.A.TTERV.

battery to a considerable extent. A special effort has been

made to make a dry battery that will letain its initial electro-

motive force during life to as great an extent as possible,

and it is the result of the improvements that have been

made in this direction in the Imperial battery that causes

the manufacturer to claim many advantages to be gained

IMPROVED MAGNETO TELEPHONE.

by its use. The depolarizer used do;s not become a dead

weight or resistance, and it is not possible for the battery-

to deplete itself by used up depolarizing matter, therefore

the possibility of internal short circuiting is greatly re-

duced. It consumes material only when the circuit is

closed, and will not, it is claimed, deteriorate when not

doing work, thus possessing the superior merit of holding

its initial force over long periods of lime, enabling dealers

to place them on their shelves without an appreciable

deterioration. They are slow to polarl/.e and quick to

recuperate, and not liable to rapid failure, and it is almost

impossible to so deplete the cell by exhaustive work that

it will not do good service, hence, lis efficiency is all that

could be desired. They are hermetically sealed and

remain so, and will not boil over or burst the seal, and

oozing of the salts from the top isentirely eliminated. Its

internal resistance is small and it possesses a high acd

quite constant electromotive force. The Imperial is not

a closed circuit battery and should not be so used, but it

is intended for all purposes for which an open circuit

battery is used, and is constructed to meet all the condi-

tions required for such a battery by, the general trade. Its

voltage is 1.5 and amperage from 7 to 10. Where higher

amperage is wanted special batteries are made. The
Miamisburg Eiectiic company, Miamisburg, O., is the

sole munufaclurer.

Improved Magneto Telephone.
In the accompanying cut is illustrated a magneto tele-

phone which has been placed upon the market by the

Western Telephone Construdion company of Chicago.

The company owns the patents of the Stromberg acd

Carlson magneto te'ephone instiument, which were granted

September 5, 1893 This is the instrument that was tested

between Chicago and New York February loih, with the

results as stated in the last issue of this journal. The
telephone is compact in every respect and of course re-

quires no battery. The same magnets that are required for

ringing the magneto bell, also furnish the current for the

magneto transmitter. It transmits very clearly on long as

well as short distance lines. In proof of this statement

the company refers to the long-distance tests made last

week between New York and Chicago.

In the magneto telephone the waves of sound created by

speaking strike against and vibrate the plate or diaphragm

,

and the transmitting instrument which moves it to and fro

generate the current of electricity, which passes through

the conducting line to the receiving instrument, where the

sound is produced. On this type nf telephone the current

is generated by the transmitting instrument, itself, and the

variations in strength of the currents are produced by the

extent of the movement of the plates or diaphragm of the

receiving instrument and thus produces the sound waves.

The clear transmission of vccal sound, the simplicity of

adjustment and the economy of maintenance are the points

of merit which are claimed for this instrument by the

Western Telephone Construction company.

COMMUNICATION.
Storage Battery Litigation.

To the Editor of the Western Electrician:
The Consolidated Electric Storage company, controlling

the Brush patents, knowing that in the chloride accumu-
lator manufactured by the Electric Storage Battery com-
pany the defects heretofore developed in the various types

of battery constructed on the principles covered by the

Brush patents have been practically overcome, have finally

found themselves in a position where they must either

abandon the storage battery field or claim that the

chloride system of storage did in some way infringe the

Brush patents.

Not being able by a systematic circulation of such state-

ments to deter purchasers of storage batteries from taking

the chloride battery in preference to the inferior batteries

made by the Consolidated company and its licensees, they

have finally instituted suit, the only object of which, we
believe, is to frighten intending purchasers of batteries,who
are not familiar with the subject, by the idea that there

may be some foundation for their claim of infringement,

and thus delay as long as possible the time when the

chloride battery will be the only battery that purchasers

requiring a satisfactory system of storage will accept.

Without intrenching upon the province of the court, or

venturing to forecast its judgment, we are advised by the

best of counsel and the most eminent scientific experts in

this country, after a most thorough examination of the

state of the art. that we do not infringe the Brush or any
other patents in the slightest degree. Among these ex-

parts are Professor Charles F. Chandler of Columbia
college. New York, Professor George F. Barker of the

University of Pennsylvania, and others, copies of whose
opinions we will be glad to furnish to any wtio may be in-

terested in reading ihem. We quote briefly from a joint

report of Profs. Chandler and Barker, as follows:

Xew York, December 6, 1S93,

W. W. GiBBS, Esq.,
Presidgiit Electric Siora^v Battery Conipavy,

Phil,uM/>hui, Pa.
DeakSir:
In reply to your inquiries ns to whether yourchloride accumulator

itself or llie piocessby which it is manufaciurcd or the way in which
it is used in any way infringes the llrush secondary battery patents
or any of them, we beg to make the following report;

Having been engaged as experts in the litigation between the
Brush Electric company, the Julien Electric company and the Elec-
trical Accumulator company, we are quite familarwiih the Brush
patents and with the interpretation which has been pun upon them by
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the judges of the United States Circuit Court and the Circuit Court

of Appeals, * * *
, ,, .. f

You construct a composite plate consisting of tablets of chloride of

lead and chloride of zinc in a frame of metal. There is no active

material in this composite plale nor is there any material ready to be-

come active in a secondary ba tery. Nor is there any material which

is absorptive in a secondary bati ery,

In fiict, as far as any use of this composite plate in a secondary bat-

tery is concerned, it is practically inoperative a d worthless. Before

any use can be made of this composite plate it must be exposed to a

process of electrical disintegration, not in the bath or fluid of a

second-iry battery, but in a totally different bath in connec ion w.th

plates of zinc. And only after this electr.cal disintegration is the

plate of any u=e in a second. iry battery. * * *

Our understanding of the Brush claims is confirmed by the lan-

guage of Judge Shipman, which reads as follows:

"The mechanical application of a layer of lead oxide to each of

two lead places, before the plates are placed in the battery lluid, these

coatings being at once active material and ready for the charging

current, when immersed in the battery fluid, was, in generaj terms.

the distinguishing feature of the Brush invention. * * * * These

claims describe and necessarily refer to a secondary battery, as here-

tofore defined; a plate or support which is insoluble in the liquid

mechanically supports the active material and electrically conducts

the current of electricity through it; the specified active or absorp-

tive material being oxides of lead, which a>e primarily mechanically

applied to the plates and in such state of minute division as to be at

once capable of being charged without previous process of 'formation'

by electrical disintegration."

In conclusion we are, therefore, of the opinion that your batteiy

does not either in itself, in the process by which it ii manufactured,

or in its u^^e. infringe the claims of the Brush patents.

We are familiar with all the batteries that have been held to in-

fringe the Brush patents, and in all of them the distinguishing fea-

tures of the Brush invention as set forth in the above qujted passages

of the opinion of the Court of Appeals were clearly present.

No battery such as yours has been held to be an infrine:ement of

the Brush patent, and from our understanding of the opinion of the

court of last resort, the Circuit Court of Appeals, such conclusion

would seem 10 be impossible. ^
(Signed) C. F. Chandler, Ph. D.

G. F. Barker. M. D.
_

A careful reading of these complete reports, we believe,

will promptly convince any one informed on the subject

that there is no ground for any claim of infringement, and

that the only hope and expectation of the Consolidated

company is to temporarily injure the busicess of the Electric

Storage Battery company, which they have been endeavor-

ing to do for many months past by the circulation of false

letters and statements.

We therefore propose to continue making and selling

our battery, and shall protect and save harmless all users

of the chloride accumulator.
W. W. Gibes, President.

Philadelphia, February 15, 1894.

A Large Electric Yacht.

It is reported that John Jacob Astor, who is said to be

much interested in electricity, has given a contract to a

New York firm for a yacht 90 feet long, the motive power

of which is to be electricity. The craft is to be built of

steel, and, according to the plans, it is to be one of the

handsomest and most elegantly equipped pleasure boats in

the country. Mr. Astor has had two smaller electric

boats constructed during the last few years. The pro-

posed boat will be equipped with storage batteries, which

will be charged at Mr. Astor's private dock at Rhinebeck,

on the Hudson, where is located his residence, in which

has been installed a most complete electrical plant. This

yacht when completed will be something of a pioneer in

this line upon this side of the water, and in its operations

will doubtless be watched with considerable interest by

those who believe that the time is at hand for the suc-

cessful application of electricity as the motive power of

a larger class of vessels than those upon which it is

used at the present.

Moonlight Schedule for March.
Following is the Western Electrician's lamp light-

ing schedule for March:

Day of
Monttu Light.

Day of

Month.
Extinguish.

Number of

Hours.

H.M. H.M H.M.

I. . . . P. M. 6 20 2 A. M. .i;.20 11.00

2. . . . 6 20 3-.-- " 6.30 12.10

3 ••• 6.20 4.... " 6.30 12.10

4 ... " 6 20 5.... 6 30 12 10

5 ... " 6 20 6 .. 30 12 10

6.... " 6.20 7.... " 630 12.10

7 6.3c 8 ' 6.20 II 50

8.... 6.30 9..., " 6.20 11.50

9.... 7 30 10... " 6.20 10.50

10,... 8.40 II " 6.20 9 40

I! '* 10.00 12 " 6.20 8.20

12 " II. 10 3 • " 6,20 7.10

14.... A. M. 21.30 14 ... 6 io 5,40

15 1.30 15 ... " 6.10 4.40

lO.... 2.30 [6.... " 6.10 340
17.... 3-20 17 ... 6.10 2.50

18 ... 3.50 18.... " 6.10 -.50

19 ... " 4 20 19.... 6.10 1.50

20 No light. 20 No light. 0.00

21 No light. 21.... No light. 0.00

22 No light. 22 No light. 00

23 •• P.M. 5.'|0 23.... P.M. 10.50 3 20

24.... " 6.40 25.... 11.00 4-3°

25 6 50 26. . .

.

A. M. 12. to 5.20

26. . .

.

6.50 27.... " 1.20 6 30

27... " 6.50 28..., 2 20 7.30

28.... 6.50 Mar. 1 3-10 8.20

£9..-. 6.50 30.... 3.50 8.00

30, . .

.

" 6,50 31.... " 430 9.40

31 " 6 50 Apr. I 440 9.50

B. & O. Convention Special.
The Baltimore & Ohio Railroad company announces

that it has made arrangements to run a special train of

Pullman vestibule sleeping cars to Washington for the
accommodation of the Chicago delegation. This train

will leave Chicago, Sunday, February 25th. at 6:25 p. m.,

from the Grand Central Passenger station, corner of Fifth

avenue and Harrison street. In the event of there not be-

ing a sufficient number of people to justify the running of

a special train, the sleepers will be attached to the regular

Limited train, leaving Chicago at the same hour. A rate

of one fare and one-third lor the round trip on the cer-

tificate plan has been secured for this meeting. The line

of travel is one of the most picturesque in America. A
special representative of the Baltimore & Ohio company
will accompany the train to look after the comforts of the
party.

CORRESPONDENCE.
New York Notes.

New York, February 19.—The special committee of

the Chamber of Commerce which was appointed to in-

quire into the rapid transit question made a report last

Thursday at a special meeting of the chamber. Action

upon the report was deferred for two weeks, when it will

be taken up at a regular meeting. This delay was nec-

essary in view of the recommendation of the committee

and of ils failure to give adequate consideration to an

alternative for its proposed plan uf action. Upon two

very important points the report of the committee is ex-

plicit and conclusive. One is that the surface and elevated

railroad systems do not and never can meet the require-

ments of the case. The committee does not declare for

underground roads or for any definite plan, but it is clear

on the question that elevated roads in the streets cannot

give rapid transit, and that rapid transit must be had by

some other means. The other point upon which the com-

mittee leaves no doubt, and which should be accepted as

settled, is that, under existing circumstances and with the

necessity of waiting some years for the development of

the results of rapid transit, private capital cannot be in-

duced to undertake any adequate measures. The alter-

native is the use of the city's credit and resources in some

form or other. There are two ways in which the city may
aid: First, by loaning its credit to a private corporation

which shall furnish part of the necessary capital and un-

dertake for itself the construction and operation of the

rapid transit system under obligations to meet the pay-

ment of the bonds issued in its behalf; secondly, by the

city's own use of its credit in a work of such benefit to

itself and to its people, under contract with a corporation

which shall construct, equip and operate the system for it.

Which of these methods should be adopted depends upon

which would be the safest, surest and speediest means of

giving rapid transit.

The Board of Trade, as a representative body of men

interested in the scheme of securing better transportation

facilities, has taken up the subject. Last week it passed a

resolution to the effect that the president of the board be

authorized to appoint a committee of five members for the

purpose of considering plans proposed for rapid transit,

which should report to the board at a meeting to be held

March ist. Such a committee was appointed. In the

meantime Mr. Bushe's elevated plan is being projected,

money Is being spent—some say uselessly—and protesta-

tions against this elevated road plan are becoming more

and more pronounced. It seems a subject for regret that

some man cannot be found who can assemble all the valu-

able thought which has been given this subject and allow

New York people what they want—an underground elec-

tric road.

Last year an amendment to the bill allowing electrical

experiments on the canal was added in the Assembly, pro-

viding that the superintendent of public works could grant

the privilege of erecting wires along the berm bank of the

canal to any electric company. No sooner was the bill a

law than permission was granted to the Cataract General

Electric company, which now holds the right and which

is preparing to put up the wires. Last Friday in the State

Senate Senator Parsons introduced a bill providing for the

absolute repeal of the section of the law of last year

providing for such a grant. Senator Parsons said that

there had been a demand that such an exclusive and

valuable grant be repealed. He thought that to give any

corporation such a franchise without asking any consider-

ation was ridiculous. W. F. O.

bill was passed by the last Legislature, enabling the city

to build a short subway through Tremont street to the

northern railway stations, and also providing for the con-

struction of a new thoroughfare from the northern rail-

way stations out to Roxbury, cutting in between Tremont

and Washington streets, this new avenue to be used by

the street cars almost exclusively. This was regarded by

many as the best scheme, as it would afford relief to both

Washington and Tremont streets, fts cost, however,

was found on investigation, to be too great for the city to

undertake, as it would necessitate the destruction of much
valuable property, and Boston was not quite liberal

enough to expend so much money at one time, even to

promote an enterprise that would give to the city a metro-

politan air and increase her commerce and beauty. This

season the subway scheme has been considered, and a

modification and extension of last year's plans have ap-

pealed to a majority of Boston's business men so strongly

that it is probable work will be entered upon it within a

short period—as soon as the necessary permission can be

obtained from the Legislature and the plan can be drawn.

Mayor Matthews appointed a subway commission on Jan-

uary ist, consisting of Thomas J- Gargan, George F.

Swain and Charles H. Dalton, After consideration the

commission has matured a plan which seems to meet with

general favor. Last season's bill provided for a tunnel

3,700 feet long, at an estimated cost of i|2,ooo,ooo. The
new bill asks for permission to make a tunnel 10,000 feet

leng, at an estimated expense, including land damages,

of $5,000,000.

The chief difficulty in agreeing upon a rapid transit

scheme has always been to provide for the great volume of

travel between the Roxbury and Dorchester wards and

the business part of the city. Hence it is proposed to be-

gin the subway at the junction of Shawmut avenue and

Tremont street, the surface cars for Jamaica Plains, Forest

Hills, Eggleston Square and other contiguous portions of

Roxbury, as well as the Tremont street lines, entering the

tunnel at this point, a double track road being constructed

as far as the intersection of Tremont and Boylston

streets. A subway will be begun at the corner of Charles

and Boylston streets, and will enter the main subway at

Tremont, for the accommodation of the Back Bay,

Columbus avenue, Brookline, Cambridge and Brighton

cars. From the corner of Boylston and Tremont streets

to the Northern railway station there will be four tracks.

The northern entrance to the tunnel will be opposite the

new Union station of the Boston and Maine and Fitch-

burg railroads. The car tracks will be eighteen feet be

low the surface of the streets. There will be entrances at

the corner of Boylston and Tremont streets, at West

street and the Park street church, at ScoUay square and at

Haymarket square. It is also possible that some of the

larger stores may have entrances to the tunnel from their

basements. As the cars will be, as now, run by electricity,

and as the tunnel will be lighted by electricity, the ventila-

tion of the tunnel will be perfect. The sides of the tunnel

will be lined with white porcelain-faced bricks, and there

will be tile drains and an iron roof. Mr. Olmstead will

have charge of the approaches and the entrances, and

that will insure an artistic appearance. Sidewalks will be

run in the subway, which will be popular in stormy or

warm weather. The bill also provides for the construc-

tion of conduits in the tunnel for electric wires, water and

gas mains, and sewers. It is estimated that two years

will be required to complete the work, which will be done

in sections. The West End Street Railway company will be

required to pay for the use of the subway, and the charge,

it is now expected, will be equal to a moderate interest on

the cost of construction. This project, if carried out

as proposed, will be the beginning only of the solution of

rapid transit. It will be more popular than an elevated

road, but it mnst soon be followed by other schemes to re-

lieve the congested condition of Washington and other

streets. The sidewalks on Washington street for more

than a mile are so narrow that the pedestrians overflow

into the street every hour between 8 A. m. and 7 p. m. A
big stretch of Washington street, all of School, Winter.

Bromfield, Cornhill, Court, West and other streets are

little, if any, wider than the sidewalks on Fourteenth and

some other streets in New York. S. P. D.

PERSONAL.

Total 215 30

The foregoing schedule was calculated on the following basis:

Light one-half hour after sunset and one hour before

mooDset.
*

, L L f
Extinguish one hour after moonnse and one hour belore

sunrise.

New England News.

Boston. February 19.—After long delay and pro-

tracted discussion, Boston is about to solve, or partially

solve, the rapid transit problem. Boston's narrow streets

and narrow sidewalks have become so congested by the

increase in population and business that longer to delay

in making an effort to secure relief cannot be tolerated. A

I. C. Woodward of St. Paul, Minn., representing the

Fort Wayne Electric company, was in Chicago last week.

C- J. Butler, manager of the Indiana Rubber & Insu-

lated Wire company, of Marion, Ind., was in Chicago last

week.

The London Electrical Engineer states that early in the

coming spring Colonel Gouraud will have as his guest at

Whitehall Court Thomas A. Edison, who is gcing to

take a rest in Europe this summer.
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NEW INCORPORATIONS.

Madison Light ^i: Power company, Chicago; capital

stock, $10,000.

Waukegan Electric Railway company, Waukegan. III.;

capital stock, $500,000.

Electric Biat company, Chicago; capital stock, $100,0 o;

Charles D. Wright, Chicago, 111.

Abingdon Electric compiny, Abingdon. 111.; capital

stock, $12,500; to operate an electric light plant.

Acme Lightinjj company, Chicago; capital stock, $15,-

000; to manufaciure and deal in inventions, patents, etc.

Louis K. Comstock company, Chicago; capital stock.

$io,ooo; to do general electrical engineering and construc-

tion.

Rock River Electric Riilway compiny, Rockford, III.;

capital stock, 1500,000; to build a railroad from Rockford

to Dixon
; James Tickenor, Rockford, III.

TRADE NEWS.
The "Mac" tape, which was introduced by the Metro-

politan Electric company, Chicago, some time ago, is

rabidly finding favor with the electrical fraternity, as the

orders of the company will show.

James B. Olson, the well known manager of the western

office of the Naw York Insulated Wire compiny, has just

returned from a trip through the Southeast, where he has

taken a number of orders. Mr. Olson thinks the prospects

for a large business during the year very good.

The illustrated book issued by the Hornberger Electric

Manufacturing company, Elkhart, Ind., descriptive of the

ElkharC transformer of the tooth type, is an interesting

work which contains not only information concerning the

company's instruments but a number of splendid testi-

monials of the success in the operation of them. The
compiny is modest in its assertions, but states that it is

prepared to substantiate all its claims. In the mechanical

construction of the converter the outer magnetic circuit is

unbroken, the laminLx- are placed in the case under
hydraulic pressure, thus making them practically noiseless.

The core pieces.when placed in position,occupy a V shape

cut in the outer lamince, and by means of the wedges it is

possible to reduce the magnetic resistance to a minimum
by practically making each lamination one piece of iron.

Ttie book is carefully compiled and contains many hints to

purchasers of conveners.

BUSINESS.
The Gibson Gas Fixture works. Philadelphia, dealers in

gas and electric light fixtures, have made a number of

large sales through their western office, 171 South Canal
street, Chicago, during the last month.

The Metropolitan Electric company, Chicago, has made
a number of large sales of the "P. & B.'* products since

being appointed the general western agent. A number of

barrel lots were sold by the Metropolitan company within

the last week.

C. E. Lee, 65 Lees building, 147-153 Fifth avenve, Chi
cago, representing the Abatis Electric Manufacturing
company and the Cnicago G-iuge company, is handling
the Samson battery and electrical specialties in general.

Mr. Lee also keeps in stock fan motors and all kinds of

primary batteries, annunciators, etc.

The Western Electric Building & Loan association has
completed the first year of its existence, and its first an-
nual statement shows the association to be in a sound con-

dition. The earnings have averaged 12 per cent, for the

year. All the principil officers are or have been con-
nected with the Western Electric compiny, Chicago, for a

number of years.

Apropos of the convention of the National Electric

Light association at Washington, it may be mentioned
that Allen R. Foote, National Statistical association,

Washington Loan & Trust company building,

Washington, is prepared to secure hotel accom-
modations and to attend to other matter which would be of

service to the members of the association. Mr. Foote can
also attend to arrangements for printing cards, circulars,

etc.

E. F. Seixas, who was for a long time identified with
the Edison interests and later with the Street Railway
Gazette, has entered the offices of J. L. Barclay, 1645-8
Monadnock building, Chicago. Mr. Seixas will especially

exploit the street railway apparatus manufactured by the
Walker Manufacturing company of Cleveland, O. This
company's reputation for high grade engineering work in

street railway and power transmission should greatly bene-
fit Mr. Seixas' efforts in this field.

The Independent Electric company, Thirty-ninth street

and Stewart avenue, Chicago, manufacturer of fuse wire
and mining machinery, has added a new department to its

business and is now prepared to furnish promptly a high
quality of slate for all purposes, but with special refer-

ence to the requirements of electrical work. The com-
pany cuts to any size and furnishes plain and finished slate

in any desired manner or quantity.

Hood &: Osburn, 239 LaSalle street, Chicago, general
western agents for the La Roche Electric Works, have
just closed a contract with the Hammond, Ind., Electric
Light & Power company for a 1,300 light alternator of
he La Roche type. As the sale was made in the face of

strong competition the firm feels considerably elated over
its success. Hood & Osburn report that business is im-
proving and that the prospects for the introduction of La
Roche machinery during the coming year is bright.

The Mica Roofing company, whose Chicago oflice is

located at 500 Boyce building, is pushing the sale of the

'"Mica" electrical insulating compounds. These com-
pounds are for all electrical purposes where a perfect in-

sulator is required. They contain no acid, and conse-
quently there is no deposit of copper sulphate. The
minimum resistance to electrical pressure is greater than
usual. They are waterproof and contain no water. They
are for use on armatures and field coils; painting wires and
cables when laid in damp places; to protect underground
lead covered telehpone and electric light cables from earth

gases, and also from the ground current from electric

street railways; to protect wires and cables from acid

fumes; to make cut-out boxes waterproof; for painting

manholes, made of either wood or brick, and to saturate

the braided cotton covering of cables.

The city of Washington is an object of perennial in-

terest to all patriotic Americans. Noc alone because it is

the great throbbing heart of the mightiest and grandest
republic the earth has ever known, but also on account of

its material magnificence. The Baltimore & Ohio rail-

road offers unequalled facilities of transportation to this

point. All its through trains between New York, Phila-

delphia and Baltimore on the East, and Pittsburg, Cincin-

nati, St. Louis and Chicago on the West, pass through
Washington. Its fast express trains are veslibuled from
end to end and heated with steam. Pullman's latest and
best productions in the way of sumptuous drawing room
sleeping cars are attached to all thn^ugh trains. The
present management of ttie Baltimore & Ohio has made
vast improvements in the last two years, and the road is

to-day one of the foremost passenger carrying lines in the

country. Through tickets via. the Baltimore il^ Ohio rail-

road can be procured at all the principal ticket offices

throughout the United States.

The Washington Electric company, 197 and 199 South
Canal street, Chicago, has been for some time reaping the

rewards of a liberal use of printer's ink, and it reports as

the direct results of judicious and extensive advertising,

that it is receiving many large and remunerative orders

from all parts of the country for its alternating current

lamps, the sale of which it has been pushing tor some
time. This lamp is simple, effective, strong and durable,

not liable to get cut of order, positive in action, practi-

cally noiseless and complete in all details. The company
now intends to direct its energies particularly to the sale

of Meissner's Imperial rheostat and stage dimmer. This
specialty has been upon the market'for some time and is

well known. Contact in this device is made upon the

wires direct instead of a segment face, and the changes
from light to dark and vice versa are made perfectly even
and gradual. These dimmers are incombustible, durable

and compact. Another article in this line to which atten-

tion is being attracted is Meissner's improved theatrical

focusing lamp, which possesses many noteworthy merits.

The Washington Electric company is also selling Meiss-

ner's focusing lamp for photo-engraving and stereoscopic

work. These are all standard articles which have been in

constant demand for some time.

The Central Electric company, Chicago, has been made
the sole western agent for the Kinsman desk light, manu-
factured by McLeod, Ward & Co., 91 Liberty street, New
York. This arrangemeut is one of the latest and best

novelties in theelectrical line that has been placed upon
the market. It is intended for incandescent lights and can
readily be attached to any desk. The desk can be opened
or closed without interfering with the light, and by means
of its rotary reflector the desired quantity of light can be
obtained. The Central Electric company is also handling
an outfit concerning which many inquiries are being re-

ceived, and many sales made, in the combined exhaust fans
and Lundell motors. This consists of a Lundell motor directly

connected to a fan, and it attracts much attention from the

simplicity of its construction and the convenience of its

use. The fan is placed in a suitab'y constructed box,

either above or below the window sill, which protects it

from the weather. The motor is controlled from within,

and the sash is free to be raised or lowered at 'anytime,
except when the fan is in operation. The company has
been handling large orders lately, and reports business in

its specialties as being good. The windows of the com-
pany's store are full of novelties, and everything new is

added to the stock as soon as it is placed upon the market.

ELECTRICAL PATENTS
Issued Febrtiayy 13. 1894

514.460. Electrical Conductor. DalUs B. Hayward,
Easton, Md.

514.461. Electrical Signal Apparatus. George W. Hey,
Syracuse, N. Y.

514.462. Electrical Apparatus. George W. Hey, Syra-
cuse, N, Y.

514,480. Cut-out. Hermann Lemp, Lynn, Mass.

514.491. Electrical Firearm. John L. McCuIlough,
Brooklyn, N. Y.

514,501. Electrical Annunciator. Charles F. Scatter-

good, Albany, N. Y.

514.504. Current Regulator for Dynamo-electric Ma-
chines. Charles E. Scribner, Chicago, III.

514.505. Electric Arc Lamp. Charles E. Scribner and
Ernest P. Warner, Chicago, III.

The series or lifting magnet is mounted upon the frame of
the lamp, and its armature is carried upon a pivoted lever

which supports the shunt magnet, tlie armiiturc of the shunt
magnet being mounted upon one end of a bell crank, whose
other end is connected with the clutch of the carbon rod.

514506. Electric Arc Lamp. Charles K. Scribner, Chi-
cago, III.

'I'lie invention comp'-iscs means for burning two pairs of car-
bons luccesaively, each pair of carbons bein>; jtrovided with a
lifting magnet and a feedmt; magnet in a shunt around both
the carbons; circuits connect the lifting magnei't in series, and
ihe pairs of carbons in multiple wilh each other and in series
with the lifting magnets.

';i4.524. Influence Machine. Harry F. Waite, New
York, N. Y.

514,554. Magazine Fuse for Electric Circuits. Charles
E. Jones, Cincinnati, O.

514 561. Electric Railway. Paul W. Lt filer, Minne-
apolis, Minn.

514,566. Eiectric Railway Crossing Signal. Michael J.
O'Sullivan, Baltimore, Md.

514.580. Apparatus for Testing the Resistance of Con-
ductors of Electricity. Elmer G. Willyoung, Phila-
delphia, Pa.

514.581. Electrical Measuring Instrument. Elmer G.
Willyoung, Philadelphia, Pa.

514.582. Electrical Measuring Instrument. Elmer G.
Willyoung and Madison M. Garver, Philadelphia,
Pa.

The instrument is of the type in which the current to be
measured traverses a conductor to cause the linear expansion
of the conductor, the extent of the expansion being indicated
by a pointer connected with the free end of the conducii.r,

514583. El ctric Arc Lamp. John E. Wooiverton,
New York, N. Y.

The lamps comprises an upper pair of convergent rods, one
or both of whi' h may be arcing electrode?, and a lower pair of
convergent rods; the means for etiualizing the feed o* the car-
bons comprising a lazy tongs mechanically connected with the
rods and actuated by the feeding mechanism,

514,586. Electrical Transmission of Power. Charles S.

Bradley, Yonkers, N. Y.

The system comprises a contmuous current generator, a
phasing device electrica ly conneeted therewith for converting
the LOiitinudus currents into alternating currents of differential
phase, and an electric moior, the liel i magnet of which is

charged by a continuous current, and he armature of which is

charged by the alee nating currents of differential phase.

514.593. E ectrical Measurinoj Instru-nent. Mad son M.
Girverand E mer G. Willyoung, Pniladelphia, Pa.

514.641. E'ectric Pendulum Cock. Henri Cimpiche,
Geneva, Switzerland.

5[4,65i. Electric Cigir L'gh'.er. Alexander J. Graydon,
Indianapolis, Itid.

514,665. Pole for Electric Railways. Edward W. Ser-
rell. New York, N. Y.

514.681. Electrolytic Cell. Ernest A. LeSaeur, 0;tawa,
Got.

514 695. Telephons. Charles T. Bloomer, New York,
N. Y.

514 697. Electric Alarm for Pressure Gauge?. William
H. Bradt, Troy, N. Y.

514.718. Electric Railway System. Paul W. Ltfller,

Minneipolis, Minn,

514,739.. Incandescent Electric Lamp. Gsorge H. W.
Timbrelland John C. Fyfe, Denver, Colo.

A transparent tube extendi into the globe from the base end
of the lamp, and a rod provided with reflecting surfaces is

adapted to bo inserted into the tube, the filament being coiled
about the tube, and the light therefrom reflected by the re-

flecting surfaces.

514.745. Safety Attachment for Telegraph Signals.

Charles W. Babbitt, Jackson, Mich.

514.746. Apparatus for Periodically Completing and In-

terrupting Electric Circui s. Ernest L. Brny and
F;eierlck Harrison. London, Eog.

514,775. Electric Alarm. Samuel T. Sanders, Granite,
Mont.

514.801. Trolley. John A. Williams, Altoona, Pa.

514. S13. Electric Lick. Robert V. Cheatham, Louis-
ville, Ky.

514 S17. Armature Connection for Dynamos. Oza Du-
fault, Spencer, ^lass.

^14,822. Insulating Joint. Emil F. Gennert, Brooklyn,
N. Y.

5x4,823. Telephone Signaling System. Webster Gil-

lette. New York, N. Y. c: 1.

514 S27. Electric Railway Conduit. Robert I. Hamp-
ton, Athens, Ga.

514,845. Electric Battery Cell. Peter C. Burns, Peru,

Ind.

51.4 849 Electric Cable. Theodore Guilleaume, Co-
logne, Germany.

514,850. Electric Switch for Railroads. William M.
Henderson and William C. Henderson, Philadelphia,

Pa.

514,878. Electrically Operated Street Indicator for Cars.

Henry C. Barker, St. Louis, Mo.

PATENTS THAT HAVE EXPIRED.

The following is a list of the electrical patents expiring

during the week ending February 13, 1894 :

187,310. Voltaic Plasters. W. B. Potter, Boston, Mass.

187,318. Circuit Closers for Electric Railway Signals.

D. Rousseau and W. C. Smith, New York, N. Y.
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Electrical Development in the Patent
Office.

By E. E Clement.

The United States Patent Office enjoys the distinction of

being some sixty years older than the executive branch of

the government of which it is a bureau. Its age alone,

therefore, if not its record, should make it respectable.

The second act of our virgin national legislature was to

pass a tariff law (its first being to prescribe an oath for

government officials), but the patent system gets ahead

even of the tariff, important as that seems always to have

been, for folks had scarcely got done thinking of the

Declaration of Independence before instinct told them to

look out for the future. They put the inventor into the

Constitution, and there he is, to stay.

The first act under this constitutional authorization was

passed in 1790. It held water for three years, and then

congress thought it could do belter. As a matter ot fact,

and it was in his department that the clerical work of issu-

ing patents was performed. It was his custom to call in

the secretary of war and the attorney general to assist him

in his deliberations over the applications that first made

their appearance. Very few patents were issued.

In the years that intervene between 1802 and 1836, there

was an officer who appears to have lifted the onerous re

sponsibility of deciding patentability from the shoulders

of the secretaries, at least the supervision of issuing pat-

ents. He was entitled "superintendent, " and was a

functionary of the state department. Four gentlemen

held the office successively, William Thornton, 1802 to

1828, Jones, 1828 to 1830, Craig, 1830 to 1836 and Pick-

ett. It was under Craig that Harrington's patents were

issued.

The first commissioner of patents, so styled, was Henry

L. Ellsworth. He was followed by Edmund Burke; and

many distinguished names graced the office after. Com-

totbe dignity of a separate bureau, and its force attaining

the modest number of seven—one chief clerk, an examin-

ing clerk, three other clerks, a machinest, and a

messenger. It is amusing to note that the examining

corps, alone, contains to-day nearly two hundred, while a

small army of clerks and other employes are needed to

keep producing the five hundred weekly bits of sealed

paper that mean so much to the inventors—and their at-

torneys.

I suppose the solitary examining clerk gave his attention

partially to electrical matters; for electrical patents were

beginning to issue right along, sometimes skipping a year,

to be sure, but showing a steady progress, nevertheless.

For twenty years matters went on very quietly. The force

was increased from time to time, and as

it grew it separated naturally into several

divisions. In the meantime the Interior department was

created in 1849 and the growing office was transferred to

George D. Seely, ELECTRICAL DEV

the rigid spirit which governed in the granting, or rather

refusing to grant patents, during these three years, pro-

duced a reactionary feeling, and the consequence was what

might have been expected; that is to say, the law of

1793 was very much less rigid in its requirements; the

granting of patents becoming then almost ministerial in its

nature, to the exclusion of any consideration of novelty or

utiHty. From 1793 to 1836, quite a long period for any

infant industry to rest undisturbed by Congress, the mill

ground slowly, but inventors were gradually waking up to

the possibilities of the future, In 1836 a third

act was passed, on which the present system,

and the enormous prosperity of our country virtually

rest. Prior to this act three electrical patents only

had been granted, one each in 1833, 1834 and 1S35, all

three to the same man—one Harrington—and all three for

electro-therapeutics—electrodes for medical use. These

patents have no numbers, as our present system began

under the new law in 1836.

A grant of a patent in those days was a great affair,

particularly in the first few years, when the novelty of the

thing made it an attractive plaything for greatness.

Thomas Jefferson, who has been very aptly termed the

'Father of the Patent System," was secretary of state;

ELOPMENT IN THE PATENT OFFICE.—EXAMINERS IN DIVISIONS

missioner Ellsworth's daughter, it will be remembered,

was the authoress of the first message sent over any tele-

graph line in America. Ellsworth was a life long friend

and college classmate of Samuel F. B. Morse and when

Morse had despaired of getting his appropriation bill

through Congress in 1842, it was Miss Ellsworth who

carried to him the intelligence that his bill had passed one

minute before midnight, when the Senate was about to

adjourn. In the exurbance of his joy, he exclaimed that

she should send the first message. Every one knows

what that message was: "What hath God wrought."

Up to 1839 the Patent Office, continuing attached to

the state department, had occupied two different build-

ings. The first was on the site of the old war department

building, from which it went in 1812 to a building situated

where the postoffice department is now. This building

was burned, and the same act of Congress which created

the examining system and the office of commissioner,

appropriated $108,000 for the erection of a suitable fire

proof building for the Patent Office. In 1810 and 1812

appropriations were made for the purpose of building or

renting "a General Post Office, and an office for the

Keeper of the Patents."

In this same year, by the same act, the office was elevated

16 AND 26. GusCav Bissing.

it as a bureau, while electricity and electricttl inventors

were beginning to attract a fair share of attention. From

the purely theoretical scientific investigations of Franklin

and Henry, the modern American utilitarian spirit began

to manifest itself, and showed the lusty vitality that led to

the plaint among savants in Europe that there is wasted

by Americans in practical applications an amount of men-

tal force, that, applied to purely theoretical researches,

would permanently establish our fame, and enrich the

world. Or, as Max O'Rell puts it, we attain our objects

too much by sheer brute force of intellect.

Toward the close of the twenty years already alluded to

the subject of natural philosophy, as it was called, was at-

taining proportions which soon called for its separation and

assignment to a separate examining division in the office.

A number of important electrical patents had already been

issued. In 1837 and 1838 three motor patents went out;

in 1839 one for lightning rods; in 1840 the original Morse

telegraph with its two reissues, and the Wheatstone & Cooke

patents, were granted. In 1846 Morse patented a register;

in 1848 and 1849 we find an induction coil, another Morse

register and Bain with two patents, a friction generator,

and an automatic telegraph.

In 1852 Plouse received the first patent for a printing
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telegrnph, and the late veteran of the electrical stage,

Moses G. Farmer, first appeared with a bell, and a year

later with a telegraph. In 1S54 Page's motor came out,

patent No. io,48o--quite a respectable number. A de-

scription of this motor is given in another place. In

185.1 a distinguished visitor came to our shores and went

back not empty handed. Thomas, Earl of Dundonald, an

Admiral in the British Navy, received a patent for his in-

vention of a conductor.

page's motor— 1854.

It will be noticed by a glance at the diagram of growth

given on page loi that about the year 1857 the number of

electrical inventions first began to take a decidtd upward

path. At that time W. B. Taylor, now connected with the

Smithsonian Institution, and a distinguished scholar, was

head of the philosophical division where electricity

was examined. He conducted it for nearly twenty years

and was succeeded in 1792 by Zenas F. Wilber, who gave

place in 1S77 to Henry C. Townsend. In connection

with chemistry, which also included electrical matters at one

page's induction coil— 1868.

time, Examiners B. S. Hedrick and D. S. Stuart should

be mentioned. The philosophical division included horo-

logy, instruments of precision, etc.

It might be interesting here to have an explanation of

the word "Division," as used in the Patent Office. Unlike

most government bureaus, there have never been any mid-

dlemen in the Patent Office. The head of the office is

the commissioner, and for his judicial acts he is responsi-

ble to no one ; though his decisions may be appealed to the

courts. Under him the eximining corps, made up of men

FIELD CONDUIT— iSS^—APPLICATION FILED MARCH 10,

iSSo.

supposed to be skilled specialists, works independent of

other control. For convenience the corps has been sub-

divided, and its separate integral parts are called divis-

ions, consecutively numbered. Each has to do with a

separate class of inventions, and consists within itself of a

principal examiner and several assistants. The acts of

the principal, sometimes called the primary, examiner, are

reviewable by the commissioner on appeal, and also in

certain cases by an appellate board of three provided by

law. At the present time Divisions i6 and 26 are the

electrical divisions, called "A" and "B" since their crea-

tion.

Prior to iS8o the philosophical division occupied a room

on the north side of the Patent Office; but being broken

up, electricity was separated for the first time, assigned to

Division 16, and given the cjuarters it has since occupied.

During Examiner Wilber's time the famous Bell patent

of 187G was granted. At that time the principal examiner is

said to have personally examined electrical matters. Ex-

aminer Taylor, Wilber's immediate predecessor, passed

Edison's first patent, copies of which have been in such de-

mand that the edition is exhausted. It 1590,646, dated June i,

1869, for a vote recorder and indicator. In the year 1880,

five hundred and fifty electrical patents were granted, incan-

descent lamps, and telephones being noticeable for their

number. From this the number increased steadily and in

1883 another electrical division was provided for, but re-

COI.LIER AND BAKER ARC LAMP—I85S

mained unorganized until 1887. The principal examin-

ers of the two divisions have been:

XVI. XXVI.
1881. Frank L. Freeman.

1883. Charles J. Kintner.

1885. Frank J. Brown.

1887. Frank J. Brown. Geo. D. Seely.

iSSg. (lustav Bissing.

Of these. Mr. Freeman is in the firm of Foster & Free-

man of Washington; Charles J. Kintner is enjoying a

prosperous practice in New York; and Mr. Brown is fully

as successfnl in Chicago, where he is at present the senior

member of the firm of Brown & Darby. Of about forty

persons who have served as principals and assistants in

these two divisions since 18S0, twenty-one are in practice

as patent lawyers, most of them members of well-known

r.eorge C. Wedderburn, L. L. li., (Georgetown Uni-
versity.) Safety Signals and Switches.

Myron F. Hill, A. M., (Harvard College) Telephone
Sys'cms.

DIVISION 26.

Principal Examiner—George D. Seelv. (Yale. 1859.)
II. L. Morton, M. E., (Ohio State University.) Elec-

tric Railways, Telpherage.
Miss S J. Noyes, (the first lady appointed as Second

Assistant Examiner, and who has seen the longest service

Davenport's motor— 1837.

in the electrical division ) Continuous Current Motors,
Systems of Distribution, etc.

A. P. Shaw, (Lehigh University.) Magneto-Electric
Machines, Galvanometers. Mtters, etc.

C. F. Chisholm. Ph. B , L. L. B., (Cornell University.)
Motors and Regulators, Alternating; Transmission of
Power; Rotary Transformers.

C. K. Wead, A. M. Electric Railways, Conductors, etc.

T, C. Newton. A. M
,
(University of Georgia.) Reg-

ulators, Insulators, etc,

These two divisions occupy several room^ oi the ground

floor on the F street wing of the Patent Office. While

there are other divisions in the offi:e which handle work

of as great importance in an industrial sense, no work

could require more careful attention and a more alert at-

titude of mind than this on the part of those who examine

it. It has been estimited that one in every eleven patents

is of some actual value. Inasmuch as there have been

granted over 23,000 electrical patents it must be obvious

that the large number of these which are of value would

prohibit slighting even of applications for inventions con-

sidered to be of no value, lest an injury b^done. It is im-

possible, without writing volumes on the subject, to give

an adequate idea of the amount of important work that

has passed through the electrical channels in the office.

hughes' duplex

firms; and four of the assistants are now principal examiners

of other divisions. Fourteen constitute the present force

as follows:
division 16.

Principal Examiner—Gustav Bissing, Ph. D., (Johns

Hopkins University.)

Frank M. Ward, M. D., (St. Mary's College and

Georgetown
.
) Telegraphy.

William A. Cowles, C. E., (Yale College.) Electric

Lighting.

James Colwell, L, L. B., (Naval Academy and National

University,) Railway Signals.

Edward E, Clement, L. L. B., (Naval Academy and

National University.) Municipal Signals, Telephones, etc.

telegraph— iSsg,

The very first electrical patent issued under the new law

of 1S36, was numbered 132, dated February 25, 1837, to

Thomas Davenport, for his famous and ill fated motor

Davenport's misfortunes with this motor constitute a

a curious chapter in the history of electricity. He was a

country blacksmith, living at Brandon, Vt. By accident

he became possessed of one of Prof. Henry's magnets.

Despite his lack of education he managed to aquaint him-

self with the principles involved, and by the summer of

i83f had produced the motor which forms the subject of

this patent. It will be observed by consulting the accom-

panying illustration that the machine is of rotary type
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the first, with one exception, that is known to have been

produced. The armature consists of a four armed electro

magnet, while the field as shown is composed of perma-

nent steel magnets. The wires leading from the battery

-

ce'l shown at the left of the figure conduct the current to

the commutator formed of copper plates. The claim in

this patent is certainly broad enough. It is as follows;

Applying magnetic and electromagnetic power as a

moving principle for machinery in the manner above de-

bell's telephone— 1876-

scribed, or in any other substantially the same in prin-

ciple.

This machine was exhibited in Washington before the

president, and at other places. It always attracted crowd?,

but its magnetic power seems to have stopped short of en-

ticing the nimble dollars from American pockets; so Dav-

enport concluded to send it to England. John Bull sur-

rendered at first sight. Money was subscribed and a very

large machine was built having a fly wheel six feet in

diameter and weighing 600 pounds, which revolved at

seventy-five turns a minute.

Wheatstone, Daniell, Faraday, and other famous men

of the time went to see it. They all lost their heads ex-

bell's telephone— 1877.

C3pt Faraday. He first nearly stoppsd the fly wheel by

pressing a broom handle against it. and then told the pro-

moters of the machiae that it mighi; be best for them if he

suppressed his opinion. They did not press him for it.

Three years af'ier Davenport's patent had issued Wheat-

stone & Cooke and Samuel F. B. Morse appeared before

the office. It is a curious fact that the Englishmen's

application was executed three and a half months and

their patent issued ten days before Morse's. Of course this

fact has no bearing on the question of priority of inven

tion in view of Prof. Henry's paramount title. Three

figures, taken from Morse's drawings, are given herewith

as exhibiting the three principal features of invention

G.\RDINEK AND BLOSSOM INCANDESCENT LAMI'— 185S.

described. The first is the transmitter, in which type wilh

indented face; ware set up in a rule and the rule recipro-

cated beneath a lever, causing the make and break

through the agency of a bent wire dipping into two mercury

cups connected to line. The second figure is a receiver

which, as well as the third, scarcely needs explanation.

The magnet at the left of the receiver controls the move-

ment of the recording pen or pencil. Morse's patriotism

is exhibited in the title which he gives his invention:

•'The American Electro-magnetic Telegraph." He has

some twenty figures in his drawings and nine claims, the

third one of which covers the entire iise of electro-magnetg

for telegraphy. This claim was not sustained when it got

into court and the patent was twice reissued.

The Wheatstone & Cooke patent has twenty-one printed

pages of specification and nine claims. It shows simply

the well known form of needle telegraph.

About 1850 Prof. Charles G. Page set about constructing

an electric motor, with which, in 1851, he made a trial trip

on a specially constructed car between Bladensburg and

Washington. It wasclaimed to be of sixteen horse power,

and was provided with one hundred cells of Grove's nitric

acid battery having platinum plates, eleven inches square.

A distance of five miles and a quarter was passed over in

thirty-nine minutes. When within two miles of Bladens-

two months of each other, in the year 1858. A figure of

each is given below. The first was patented by Collier &
Baker, the second by Gardiner & Blossom. In the Col-

lier & Biker patent the germs of several important in-

ventions are exhibited. The carbons play in tubes and

are forced together by mercury contained in these tubes,

in the upper one by the weight of the mercury in the

holder, and in the lower one by the buoyancy of the carbon

pencil itself. A bridge piece with a small hole, through

1V£l5

EDISON INCANDESCENT LAMP— 1880.

burg, the power of the battery being fully up, the car began

to run on a nearly level plane at the rate of nineteen miles

an hour. This velocity was kept up for over a mile, but

some of the battery cells were broken by the jarring of

the car, and considerable time was lost in

stoppages. On the whole the experiment was

a failure, inasmuch as it was found that the

slightest jar would throw out the batteries. Page's patent

is dated January 31, 1854 and was numbered 10,480.

One figure of the drawing is given. The circuits pass

from the solenoids to a commutator on the shaft of the fly

wheel, giving a reversal at the end of every stroke.

Patents are the mile stones of progress, and along the

THOMSON'S WELDING— 1S86.

which the pointed end of the upper carbon protrudes,

allows it to feed down slowly as it is consumed. And in

order to insure equal consumption of both carbons a com-

mutator is provided for reversing the current. Curiously

enough the specification expresses the basic idea of Thom-
son's Welding Process. It says: "We find by long con-

tinued experiment that by employing in our apparatus an

electric current of very low intensity but large volume, we
are enabled to successfully use the carbon points in con-

tact."

The incandescent patent granted to Gardiner is simpler.

It shows aglass lantern containing a little coil of platinum

wire connected with leading-in wires. This was granted

eleven years after the death of young Starr, of Cincinnati,

and twenty years after the date claimed by de Changy. The
patent is of interest for no other reason than its age, for

no vacuum was used.

On January 4, 1S59, Prof. Hughes received his duplex

telegraph patent. This may be understood by a glance at

the figure shown. The apparatus at each station con-

sisted of a ground plate, a battery, and magnet, each con-

nected with the ground, and a reversible connection be

tween the battery and the magnet consisting of two

branches, one branch going to line and the other through a

resistance tube filled with water to ground. When
the key shown was pressed, it opened the line path

through both coils of the magnet, and allowed a local

battery current to traverse the coils of the magnet, part to

one coil and line and part to the resistance and through

the other coil of the magnet to ground. The armature of

the magnet being polarized, and normally adhering, would

not be released by this local impulse, because the coils

Moh- 'Svs'o« VN L-i^.

GAULARD AND GIBBS TRANSFORMER SYSTEM— 18S6.

road of electricity, at first few and far between, we are

now passing them at an astonishing rate. In considering

the growth of inventions we find there are two aspects to

the question. One is a broad view which takes in the

efforts of various inventors; suggestions made from time

to time in scientific publications, accidental discoveries,

and all those circumstances which go to make one forward

step. The other, a more restricted view, is only of re-

sults, and these are perhaps best evidenced by

our patents, Thus, the first arc and the

first incandescent lamp ever brought to the

point of patenting in this country were patented within

neutralized each other. Any impulse from the other end,

however, would pass through the coils in the proper direc-

tion to polarize the magnet and release the armature.

This patent was assigned to the American Telegraph

company. It contains but one claim.

Every great electrical invention has been more or less

quarreled over, and the induction coil is no exception to

the rule. The first patent for an induction coil in this

country is dated in 184S, but Page's patent, which is prob-

ably the best known, was not issued until twenty years

later. It is not thought description is necessary, in addi-

tion to the figure given. It will be observed that the cir-
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cuit breakers arc shown actuated both by the main core

and by an auxiliary magnet.

There is one patent, which without having attracted

more than passing attention at the time of its issue has

since been in almost unparalleled demand, the first granted

to Thomas A. Edison. The government edition is ex-

hausted. The patent is dated June i, 1S69. No. 90,646.

It is for a vote recorder and indicator, and consists of a

tablet or block with two rows of names connected with

electric circuits in such a manner, that when anyone of

BRUSH DUPLEX LAMP— 1879.

them is to be indicated, a current can be caused, by

closing the proper circuit, to pass through it and a roller

which passes over chemically prepared paper between

them, thus leaving a mark. In addition there are two

step by step indicators at the top of the instrument, one

for yes and the other for no. Since this patent was

granted, Edison's name has appeared on the register for

every year, and in some of the volumes entire pages are

required for his name alone.

In the multitude of applications before the Patent

Office, scarcely any attention is paid to one invention,

however marked its merits, over others. The reasons are

obvious. Before this tribunal all inventors, at least, are

equal. If their inventions are patentable, they get their

patents; if they are not there is no distinction made on

any account. Alexander Graham Bell's applications in

1876 and 1877, received no more attention than any others,

and it is even said that when the firm which had prepared

the first case was broken up, a member who had prepared

the famous fifth claim, which stood fire so well, made

no effort to retain the case. Two figures are selected

from the illustrations in the early case. They need no ex-

planation. The application in this case spent only three

by an earlier patent, Brush received large royalties until

that patent was shown to be anticipated. These ring

clutches, c c, are shown as held up by the lifter D, which

in turn is operated by movable cores within the magnet

helices E E, The operation is as follows:

When the current is not passing through the lamp the

positive and negative carbons of each set, a a' are in act-

ual contact. When the current is passed through the

lamp, the magnetic attraction of the helices c will operate

to raise the lifter D. This lifter operating upon the clamps

C C\ tilts them and causes them to clamp and lift the car-

bon holders B B\ and thus separate the carbons and pro-

duce the arc. It will be observed, however, that above

the ring clutch c there is a weight IC. This gives one side

of the lifter D more work to do than the other, and conse-

quently the carbons are not separated simultaneously.

This is the gist of Brush's invention; the idea of causing

the carbons to separate and burn dis-simultaneously.

Just at present there could scarcely be a patent of

more interest or of more importance than the Edison in-

candescent lamp patent of 1880. The recent Buckeye

decision renders the instrument itself an interesting docu-

ment. The illustration presented herewith is one of three,

used to illustrate the invention, and the patent has four

claims. Of these the first and second only are of import-

ance. Attached to every printed copy of this patent are

morse's telegraph transmitter— 1840.

two slips, the first one given under the hand of the Com-

missioner of Patents Benj. Butterworth, December i8,

1883, and, purporting to be in compliance with the request

of the party in interest, it limits by formal words the terms

of the patent by that of one of several foreign patents,

named, having the shortest term. The second slip is

given under the hand of William E. Simonds, commissioner

in 1893. It says;
—"Now in compliance with the re-

quest of the parties in interest, said certificate is hereby

cancelled." The question of estoppel, as raised by the

Buckeye people, is an interesting one.

A patent which is of some interest, and perhaps of im-
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morse's telegraph receiver— 1840.

portance, as indicating a new departure, is that of Diehl,

March 28, 1882, No. 255,497. If this lamp could be

used it would most undoubtedly constitute a complete

avoidance of the most liberal interpretation of Edison's

claim. A secondary of the induction coil, as shown, is

enclosed entirely within the glass globe, while the primary

is a portion of the fixture or holder, over which the lamp

is slipped.

In 1 886, Thomson's welding process made its appearance

'^^fe
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weeks in the office, while the second patent, which has but

recently expired, spent even less. In glancing at these,

which to the public at large have been made more promi-

nent perhaps than any other two patents ever issued, one

cannot but be reminded of the line; "Imperial Caesar

turned to clay," etc.

A very large proportion of the most important electrical

patents have been issued in the last ten or fifteen years,

and in fact over 90 per cent, of all the electrical patents

have issued since the Centenial. The famous Brush

double carbon arc lamp patent was dated September 2,

1879, No. 219,208. A selected figure is given below.

This lamp employs ring clutches, for which, as covered

-1840.

in the office. His first patent, with broad claims, is num-

bered 347,140. It shows a simple mechanism for passing

a current and at the same time exerting pressure on the

parts to be welded. Like almost all important patents this

one has a short specification and few claims.

The use of the step-down transformer for the working

circuit where a high potential is used for transmission is

broadly claimed by Gaulard and Gibbs, Nc, 351*589. 'I't'e

figure scarcely needs explanation. One of their broad

claims is as follows:

In a system of electrical distribution a dynamo-electric

machine organized for the production of alternating posi-

tive and negative currents equal to e^ch Qtb^r in potential

and duration, in combination with the primary circuit of

the inductorium or converter organized to induce in its

secondary circuit alternating currents of lower potential

and greater quantity than those of the primary circuit,

and one or more translating devices actuated by said

secondary currents.

There arc four more very important patents which I

wish to mention, but the list might be indefinitely extended,

for of the 23,000 electrical patents, which have been

issued, there are probably several thousand which would

make interesting and profitable reading.

DIEHL INDUCTIVE LAMP

First of the four is Field's patent of 1889, No. 407,188,

the second claim of which practically covers all under-

ground conduit systems, except such as partake of the

nature of Stetson's, and it might be even construed to

cover those. The claim is for a motor propelled vehicle

and a continuous hollow chamber containing an insulated

electrical conductor, and provided with a longitudinal slot

to permit of entrance of an arm projecting from said vehicle.

This patent was issued from Division 26 and was

assigned to the famous five Field brothers. The second

of the four patents mentioned is that to Tesla for his in-

ductive lamp having a single conducting wire, and is

dated June 23, 1891, No. 454,622. The upper figure is a

diagram of the system arranged in a room, the walls of

which are supposed to be of conducting substance. As a

record, alone, of an enormous stride forward in electrical

theorizing, this patent is of the utmost importance.

Last, but very far indeed from being the least, are the Ber-

liner and Edison patents, covering all known forms of

microphone contacts, and owned by the Bell Telephone

company. The Edison patent. No. 474,231 is absurdly

brief, having less than one hundred and fifty lines of speci-

fication and but a single claim. One is enough, however,

of that kind. It is as follows:

In a telegraphic apparatus operated by sound, the com-
bination, with a diaphragm, of one or more contact points

of plumbago or similar inferior conductor in the electric

circuit, whereby the rise and fall of electric tension is pro-
portionate to the pressure exerted upan the said point, or
points by the diaphragm.

Berliner's application was filed five months after Bell's

second patent issued and remained in the office almost as

many years as that case did days. The most important

figure of the patent is shown herewith and the most im-

portant claim is as follows:

The method of producing in a circuit electric undu-
lations similar to sound waves by causing the sound waves
to vary the pressure between electrodes in constant con-
tact, so as to strengthen and weaken the contact and
thereby increase and diminish the current in the circuit.

He describes the figure shown as a metal plate firmly

fastened to the wooden box but able to vibrate to sound.

Against each plate is a metal ball with adjusting means.

It is supposed that in speaking against the diaphragm of

the first instrument, it will cause electrical undulations by
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he variations in pressure, and these electrical undu-

lations, passing through the second contacts, will re-

produce the sound vibrations of the diaphragm. This

patent is one more example in which the broadest claims

are founded on the simplest construction.

After reading this list of patents issued by the two

tiectrical divisions, it will undoubtedly be conceded that

the interests committed to. them are not exceeded and

EDISON's carbon MICROfHONE—
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scarcely equalled in any of the other arts. In connection

with this, it may be interesting to make a brief statement

of the manner in which the work is done. Piior to 1S80,

the principal examiner in the philosophical division gave

his personal attention to electrical matters, and to the

present day, in both divisions, the principal examiner

personally inspects and directs every action taken. When

the applcations are sent down to the divisions in the course

of the regular routine for examination, they are placed on

the desk of the examiner, who takes them up and allots

them among his assistants. Of course, as indicated in

another place, each assistant has a specialty, and in this

way a considerable degree of expertness is acquired. It is

to be regretted that the exigencies of the service (other-

wise called smallness of the force), do not permit as exten-

sive an examination as would be desirable. An inventor,

who is a practical worker, makes himself acquainted with

the resources and implements in use in his particular line.

So far as he is concerned these represent the state of the

art. But to the Patent Office the state of the

art has a very different meaning. In addition to

knowiog the practical expedients of his pro-

fession, the examiner ought to know, or in examin-

ing an application, he is forced to find out the state of

the art as disclosed by suggestions, previous patents,

printed publications and every cc-oidinate branch of the

arts. This requires time, but it would be time well spent, if

on taking his patent into court, the patentee or assignee

could feel a reasonable certainty of its validity.

The amount of work done in the electrical divisions

to the present time is as follows:

Up to June 30, 1892, 20,501 electrical patents had

issued. The banner year during this time was i8go, with

2,354, but at the rate of increase observable 2,000 would

be a fair average for the years to come and consequently

adding 3,000 we have for the estimated number to Janu-

ary I, 1894, 23.501 electrical patents. Of these 55 2 per

cent., or considerably more than one-half have been

granted since 1885, that is to say in the last eight years.

The percentages of the total issue, in periods of five years,

are shown by the dotted line on the accompanjing

applications, of which about 88 per cent, were

allowed. The total number for the year for

the two divisions was 2,528, which is at the

rate of something over forty-eight per week.

In using the above figures it must be remembered, that in

the last two or three years a considerable number of ap-

plications have been sent to other divisions. Electrical

devices and resources have now become sufficiently common
to be considered in the light of adjuncts to the different

arts and not as requiring separate examination by them-

selves, except where they are entirely electrical in their

nature, like lamps and motors, and even they may ulti-

mately be distributed to be examined in connection with

the nearest art.

BERLINER MICROPHONE-

diagram; the vertical divisions on the left being marked

off in per cents, and on the rights in thousands. The per-

centages of the total issue are as follows:

From 1S33 to 1842, less than one per cent. ; frooi 1843 to

1S79, between one and two per cent.; in 1879, two per

cent.; 1880, four per cent.; 1881, five per cent.; 1882 to

1888, six per cent. ; 1889, seven per cent. ; and 1890, over

nine per cent.

Of the amount of work at present going on in division

t6, there were received during the year 1893, 1,335

applications; something like 82 per cent, of which were

liowed. In division 26, there were received 1,193

Notes of a Trip to the United States and
to Chicago, 1893.

By W. II. PiiEECE.

Part III.

Electric lighting has not generally made the rapid
progr ss during the past nine years in the States that was
expected from its great rate of growth during the previous
lour years. Wild speculation, hasty construction, fatal

accidents and frequent failures have reacted on steady
progress. At the same time the advance has been very
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there are many more arcs supplied for private than for
public purposes.

INCANDESCENT LIGHTING.

Glow lamps are. within my observation, invariably used
in telegraph offices, postoffices, telephone exchange rooms,
hotels, and in many railway stations.

The electric light is more general in such public places
than with us. I did not visit a single place that was not
so fitted, and with glow lamps. In private houses it is

TESLA .S HIGH FREQUENCY LAMl'— l8gi.

sreat, principally in public street lighting. All towns and
villages in all parts of the country, however small and
isolated, or however distant, seem to have adopted
public arc lighting. Arc lamps are found suspended over

the roadways in a very rough and-ready way, sometimes
from stretched wires, sometimes from long balanced levers,

but always effective.

The arc lamp posts are generally of timber, like tele-

graph pole?; occasionally squared timber, as in Broadway,
New York; and sometimes plain and neat iron poles,

made of differing sections of iron pipes, but rarely so

heavy, massive, artistic and expensive as in England.
Clear glass globes appear to be almost universal in use.

It is quite rare to see frosted glass or opaline shades.

The principal novelty introduced has been the use of

flat carbons of oval or elliptic section, to increase the du-

ration of the light. They are 310 millimeters long; the

major axis is 25 millimeters, and the minor 11 millimeters.

The ordinary arc lamp burns as a rule only eight hours,

but this flat carbon doubles its life. Moreover, the fiat

carbon is found very advantageous and useful with
alternating curreut systems, on which arc lamps as a rule

work badly. The standard current used is 10 amperes,

and the energy expended varies fiom 400 to 500 watts.

The lamps burn very steadily as a rule, and give a light

of about 800 candles at the angle of maximum intensity.

An excellent self regulating alternator for public arc

lighting, designed by Stanley, was exhibited by the

Westinghouse company. It maintained its current quite

constant, however much the number of the lamps was
varied, between o and 24. Any number could be turned
on or off without the least difference being detected in the

current on the light.

Arc lighting is used very much for shop-lighting, not
only in the interior for general illumination, but for adver-

tising and attractive purposes outside. Indeetf, many of

the streets of the principal cities—especially New York
and Chicago—are more brilliantly lighted by the shopkeep-

ers than by the municipalities. In fact, in many cities
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much used, but not so generally as with us. In Chicago
the residential lighting is only 33 per cent, of the total. In
all large cities there are immense blocks of buildings fitted

with lifts and used as offices. In all cases they were
lighted by their own isolated plants. One of the most
striking features of a bird's-eye view from some lofty spot
of a great city, like New York or Chicago, is the white,

tieecy, wool-like jets of vapor that float gracefully away
from the top of every large building. They are to be
reckoned by the hundred, and everyone means steam plant

working lifts and electric Mght. The Western Union com-
panv at New York and Chicagfi has Its own steam plants.

When I visited Chicago in 18S4 no cential electric light-
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ing station had been built and no current was supplied.

Now a capital of $2,233,000 earns an income of $320,000
yearly.

The glow lamps {16 candle power) fixed are. .136 4'9

Arc lamps fixed too.» 4-376
Motors supplied—total horse power. 3,612

And this is equivalent to 430,000 10 candle power lamps

fixed, or such lamps as we reckon with in England.
The maximum load is 50 per cent, of these lamps

alight at one time, which accords with our experience in

England.
The price works out at 7/-2d. per kilowatt-hour or sup-

ply unit, and this includes the cost of the renewal of the

lamp. The cost of production works' out at 3^ d. per
unit. The cost of the production of electric energy In the
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States differs, therefore, very little from that experienced

here. It is everywhere steadily ou the decrease. As the

load increases, as the daily supply lengthens in duration,

as the generators increase in size, so will the cost dimin-

ish; and how low it will fall no one can predictate. Anyway
it will certainly far exceed in economy the production of

gas.

The price of lamps to the undertaker—that is, to the

electric light company—is is. 4d. ; the life of the lamp is

600 hours. A 16 candle power lamp takes 0.45 amperes

and 110 volts. It is, therefore, a 50 watt lamp, and a bet-

ter one than we get at present in England. The screw

socket appears to be in universal use. I wish it were so

here.

There are three central stations in Chicago. A new
station is being built alongside the water in Harrison

street with a capacity for utilizing 2o,coo horse power,

where every modern appliance for cheap fuel, automatic

feeding, condensing and economizing will be used.

The North Side central station is worked by natural gas,

which is brought in pipes 100 miles from Indiana. It is

very cheap compared with coal.

I found in use in Chicago a system of raising the volt-

age on the feeders when the pressure falls, owing to the

increase of load, by switching in motor dynamos. They
have given the name of "boosters'' to these instruments.

A somewhat similar system has been applied at home at

the Midland railway, Derby.
The exhibition and its surroundings were, of course,

brilliantly and entirely lighted by electricity.

The accumulator in America has been a failure for elec-

tric lighting, and a very strong prejudice exists against iis

use. It has led to much litigation, and the best forms
seem little known there. The lagoons of the World's

Fair grounds were, however, very successfully navigated

by ex'remely pretty electric launches, worked and lighted

by accumulators. The grounds at night, brilliantly illu-

minated and interlaced by winding waterways, with
wooded islands and pretty bridges, along which illuminated

gondolas and silent launches floated noiselessly, formed
most beautiful and fairy-like scenes, superior to aoything
seen in Venice or pictured by art.

The feature that distinguishes American from English
engineering practice is the persistent use of belting and

.Swedish section by Laval- -a form somewhat similar to

that of the Hon, Chas I^irsons, who unfortunately did not
exhibit—attracted much attention. The reports of our
performances in Kngland arc much sought after, and I

think (me iniluence of the Chicago gathering will be to

convert American engineers to direct-driving.

The General Klectric company showed in the World's
I'air a 1,000 horse power triple-expansion vertical marine
typeengine, diiving two 400 kilowatt multipolar dynamos,
and the Chicago Kdison company is fitting up its new cen-

tral station with such direct-driving engines. No one
would continue to make huge dynamos with a speed of

FIG. 4. NEW CENTRAL STATION i'LANT IN CHICAGO.

The elistic character of direct-driving engines grad-
ually increasing in number and capacity with the load, and
the ability to shut down or turn en engine after

90 revolution' per minute when convinced that smaller in-

struments of the same power may be run with equal econ-

omy and success at 350 revolutions per minute.

The town work at such places as New York, Boston and
Chicago is as solid and substantial as anything we can
show in England ; but when we inspect the outlying works
in country towns, we can only express our thanks that we
have the control of the Board of Trade and the protection

of an Act of Parliament. It is the fashion 10 decry grand-
motherly government and to wince at departmental espion-

age; but the protection of life on our railways, the absence
of accident in our electric light undertakings and the solid

character of the work done everywhere, as compared with
thesame conditions in the States, can lead to but one con-
clusion—viz., that if, we are slower, we do these thirgs

at least better in England.
It is all very well in the pioneer stage of any industry

to let private enterpiise have its full swing, but when an
industry becomes a public necessity, and when the interests

of the whole comun'ty are at stake, government, as the

custodian of the public weal, must step in and assume the

control. The accidenis in the St tes are terrible in their

number and fatality; and they strike the observant English-

man with dismay. Tbe value of life there seems to be
very much below par.

ELECTRIC RAILWAYS.

The progress made in the establishment of electric rail-

ways is the most wonderful instance of growth of electric

industry observable in the States. In 1884 I found only

one railway so worked, and that exDerimentally, at Cleve-

land. Now eve y town has its electric railway. There
are 4.000 miles of line so worked. 6,goo motor cars and
4,000 trailing cais ' The capital embarked is ^13 000.-

ooj, and the rate of progress is scarcely checked by the

serious financial depression that has passed over the

country.

Electrical appliances of all kinds for railway working
were among tbe most ccnspicuous exhibits at the World's
Fair. A special track was laid down for test and trial,

and along here I inspected a 30 ton locomotive, the heavi-

est yet made, having a horizontal pull on the level of 6,000
pounds, or enough to draw 500 tons on an ordinary
English railway.

The type of railway in general use over the United
States of America is very uniform. We have only one
true example in England, and that is at Leeds. A modi-
fication of the system has, however, been adopted on the

South Staffordshire tramways, and is about to be intro-

duced in Coventry. The wires are all overhead. A heavy
insulated copper wire is suspended over the center of each
pair of rails, or "track," and called the "trolley" wire.

This conveys the current from the power house. It is

picked up by a trolley rod. which presses, by the actioa of

a spring, upon this wire, and so conveys the current to the

motors, which are geared to each of the two wheel shafts

of the car. The current is thence transmitted through
the wheels to the rails, and it returns thence to the power
house by heavy copper returns buried in the ground or

suspended on the poles.

FIG. 2. NEW CENTRAL STATION PLANT IN CHICAGO.

countershafting. In some stations the belting was, to

English eyes, appalling. Direct-driving is only now mak-
ing its way. There was several direct-driven engines
and dynamos exhibited in the American section at the

World's Fair, and some new stations now being built, are

to b2 direct-driven. The Willans & Robinson engines on
show at the exhibition and a steam turbine exhibit in the

engine, as the load varies, are economical advantages of
immense value. The rapid regulation of small engines,
the much smaller space occupied, where space is so val-

uable, the smaller capital expenditure involved, and the
reduced working expenses, all give direct-driving an
advantage, which ^should recommend itself to such
eminently practical_engineers as the Americans.

New Central Station Plant in Chicago.

The new central station plant in Chicago which has

been under process of construction for the last year by the

Siemens & Halske company of America was completed

and turned over to the Co-operative Electric Light com-

pany last Thursday. A portion of the plant has been in

rperation for some time, supplying current for the North

S;de. This station is interesting not only because it is the

I. Trailing cars are not fitted with motors, They carry passengers
only, and are drawn by molor-cars.
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first large commercial installation which the Siemens &
Halske company has made in America and because it is

a particularly well equipped and complete station, but

because the largest alternator exhibited at the Frankfort

Electrical Exhibition has been set up here, and is in daily

upon the rim of a lly wheel, 12 feet 4 inches in diameter

over all; while the armature ring is 14 feet g inches in ex-

ternal diameter. It runs at 100 revolutions a minute, giv-

ing 165 amperes at 2,000 volts. The construction of the

armature is as follows: A laminated ring of 60 segments,

FIG, I. NEW CENTRAl

Operation. Over a year ago the Co-operative Electric

Light company received a 20-year franchise from the city,

permitting it to do electric lighting on the North Side.

The Siemens & Halske alternating system was adopted,

and the plant was located upon State street, near Elm

street, in the basement of a large building.

The plant is divided into three parts, there being a

boiler room and two dynamo rooms. In Fig. 3 is shown

the room CDntaining the main switchboard and two

Siemens & Halske, type R dynamos of 50 kilowatts

capacity each, wound for 2,000 volts, and belt driven by

two Williams, tandem compound engines of 125 horse

power capacity each, with 16 inch stroke. The high

pressure cylinders are 9 inches in diameter and the low

pressure cylinders 16 inches. The alternators are

excited by two direct current dynamos of the Siemens &
Halske, L. H. 4 type, wound for so volts at eight

amperes, belt driven by a drum pulley, directly connected

to the dymamos. The alternators are imported, and

were originally three-phase machines, but were re-wound

at the Chicago factory of the company for single-phase

alternating work. They have fixed external armatures

and revolving field magnets, the internal parts being pro-

tected by perforated cases. They make 1,125 revolutions

a minute. The boiler plant consists of two, 300 horse

power Stirling, type B. boilers, provided with

Hawley down-draught furnaces and set in steel

frames. The boiler capacity is at present insuf-

ficient for supplying the entire plant at the same time,

and additions are contemplated. Water is obtained from

an artesian well, 250 feet in depth, sunk on the premises,

andprovided with a Hooker deep water pump. The water is

stored in a 4,000 gallon tank, on the roof of the building,

about 80 feet above the floor of the engine room. Two
smokestacks, each 125 feet high and 5 feet in diameter, have

been erected. In the rear of the building is located the prin-

cipal dynamo room, 28 by 54 by n feet, a view of which is

prefented in Fig. i. In the farther end has been placed

the large alternator, directly connected with an improved

Greene, landem compound, horizontal engine of 650 horse-

power capacity, with cylinders, 19 by 30 by 48 feet. This

large machine was operated at the Frankfort exhibition

directly connected to a vertical, two cylinder, condensing

engine of the Colman type, so that its appearance is much

changed in most respects. For a foundation it has a block

of concrete 10 feet deep and 22 feet wide. Under the

dynamo is a riveted steel pan }( inch thick, 9 feet wide,

12 feet long and 6 feet deep, which can be entered

by steps, thus giving access to the lower part of the

armature and guarding against the entrance of

water or moisture. This machine is of 350 kilowatts capac-

ity and of the Siemens & Halske type Q. 1S5. The field

magnet consists of 60 bobbins with laminated cores, built

TATION PLANT IN CHICAGO.

each built up of straight iron plates, stamped with end pro-

jections, is held together firmly in a cast-iron frame. Each

segment before being put in place was wound with 20

turns of a conductor made of stranded copper wire com-

pressed to a square section, each wire in the strand being

lightly insulated with a coat of enamel. The ring is sim-

ply a laminated Pacinotti ring with sections coiled alter-

nately right and left handedly. The laminated

magnet cores carry 56 windings each, and receive a

current of 56 amperes at 70 volts for excitation.

The weight is about 100 tons complete. The shaft is

i^Yz inches in diameter at the engine bearings and 14

inches at the hub of the field magnets. A six-foot

pulley drives a counter shaft, upon which is a

fields to the field coils. Water is supplied by an Ex-

celsior feed water heater and two Worthington boiler feed

pumps. Drainage is provided for by a catch basin

under the floor, from which water is pumped into the

sewers, and ventilation is obtained by a Sturtevant blower

run by a directly connected steam engine.

In the main dynamo room is a small marble switchboard

containing main line switches, a rheostat, a carbon switch,

voltmeter and ammeter. It is used in starting up the big

alternator and is provided with dynamo switches for throw

ing it on the main switchboard in the other room.

The main board, which is shown in Fig. 4, is of white

marble and is 7/^ by 14)^ feet. It is provided with a

voltmeter, an ammeter, rheostat and carbon switch for

each of the small alternators, and also with a rheostat in

series with the rheostat on the small board, whereby the

tension of the large alternat-or may be controlled at each

board. The large board also contains a voltmeter showing

the tension of the large machine, three sets of bus bars, one

for each alternator. The eight out-going circuits

are provided with switches, by means of which

any circuit or group of circuits may be thrown on anv

machine, or transferred from one machine to another

under tension. There are also twenty fuses of Siemens ^
Halske design, with the fuse strip enclosed in wood to

prevent arcing. In the center of the board is a phase

indicator connected with the small machines and switches

for throwing the small machines in parallel, and a ground

detector with a switch for throwing it into connection

with any of the eight external circuits.

Ttje carbon switch is in series with the exciter current

and the fields of the alternators, and consists of a copper

switch for closing the circuit and a pair of carbon points

in shunt with the copper switch. The act of opening

Ihe copper switch throws into engagement a worm and gear

connected with one of the two carbon points, and by

rotating a small crank on a shaft of the worm, the carbon

points are slowly drawn apart and take the spark

from the self induction of the magnets. Upon
closing the copper switch for use again, the

worm is disengaged from the worm gear and the upper

carbon point automatically drops into contact with the

other point and the apparatus is in readiness for use

again.

The voltage is transformed down from 2,000 to 100 at

the points of distribution. The Elkhart type of converter

is used principally in this installation. It is of the tooth

type and has been giving excellent service. Roebling

cable, lead covered with jute insulation, is laid in Iron

pipes, which lead to manholes, where are located water-

proof fuse-boxes of Siemens & Halske construction. A
number of alternating arc lamps of 1,200 candle power.

FIG. 3

40-inch pulley, which is belted

type L. H. 8, making 970 revolutions a minute. Fig.

2 gives an excellent idea of the alternator in detail. Cur-

rent from the exciter is taken to a concentric brush-

holder arm on the guide of the outboard bearing, and is

transmitted thereon on a pair of rings on the hub of the

NEVir CENTRAL STATION PLANT IN CHICAGO.

to the exciter, enclosed in ornamented globes, are being run upon the

incandescent circuits. A testing room, with the usual

accessories, forms a portion of the installation.

The whole electric plant was planned and installed by

William Buckingham, constructing electrical engineer of

the Siemens & Halske company.
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The Londoa Electrical Reviezu is devoting consider

abla attea:ioa to the study of American politics and pub-

lic measures, and in this departmeat it 15 becoming quite

as well informed as some of the Eoglish dailies. In a

recent issue it announcsd that "the Wilsoa tariff bill

passed the House of Representatives," but it added that

while there seemed little doubt that the measure would

become a law, "it has yet to pass through the two Houses

of CoD^ress.''

An Eaglish electrical contemporary makes the statement

that "There has been an unprecedented delay in announc-

ing the awards made at the Chicago exhibition. No list of

awards has yet been issued, and it seems quite uocertain

when one will be. Many awards have been announced,

but none have as yet been officially confirmed." This is

incorrect. The list of awards in the department of

electricity was published in the issues of the Western

Electrician from September 3olh to November irth,

inclusive. This list was a copy of the judges' findings, as

posted in the office of the chief of the department, and

is official. In all 224 awards were made in the electrical

department.

Much disappointment is expressed over the report of

the committee which made the offic'al investigation into

the Hermite process as applied at Havre. The report

says that the process does not bring about a sufficiently

rapid sterilization of sewage, and consequently does not

constitute a sufficient guaranty for prompt disinfection,

but as it shares with certain chemical products the

property of deodorization it may, from that special point

of view, and that only, have some hygienic value. When
the experiments were begun there was much enthusiasm.

It should be remembered that Havre drains its

refuse into the gutters, and the condition

of the town during the cholera epidemic in

1892 made it necessary for ihs authorities to

take steps toward impruvin^ the sanitary condition of the

city. Accordingly. Hermite's experiments were encour-

aged, and every facility was given the inventor to demon-

strate the practicability of his system. It was claimed

that when the water that conveyed the household slops

and also the sewage from the closets had been charged

with chlorine, there was not only an absence of bad odor

but the gutter?, always more or less black and soiled, were

beautifully bleached. The curb and fligstones became

white, as if they had just left the q larry. But the munici-

pality was not content with these apparent merits, although

the people generally applauded the success of M. Hermite's

experiments. A technical committee was appointed, and

its report, already alluded to, has been a great disap-

pointment to all who had been favorably impressed with

the Hermite process.

Never before in the history of the Patent Office has that

department possessed so much interest for the electrical

fraternity as at the present time. There have been many
complaints against, and much dissa'-isfaction with, the

management of the Patent Office, but there has never been

any question as to tht correctness of the uoderlying prin-

ciple nor the value of the system in encouraging

American progress. The electrical department has

become one of the most important divisions in the Patent

Office, not only on account of the rapid development of

the industry and the consequent large increase in the num-
ber of patents issued yearly, but principally because of the

great public importance and bearing these patents

have upon the financial world. Tne necessity of

having competent examiners, well equipped lo examine

and determine the lechnicil questions that are constantly

arising, has been repeatedly emphasized during the last

few years. It is not at all singular that in the early days

of the industry many patents were issued upon inventions

that were not understood by the men who passed upon
them. Out of the complications that re ulted from this

condition of affairs has developed the costly litigation

which has occupied so much public attention and in many
cases proved harmful to the industry generally. Every

department of the industry has been affected—telegraphy,

telephony, electric lighting and power. It is well, there-

fore, that these who are engaged in the industry should

have some idea of the scope of the work

that is being done in the Patent Office at Washington. In

this issue an admirable sketch of the departments, its

growth and the importance of the part which electricity

and electrical palients occupy is presented. Many of the

most notable cases that have come before the Patent Office

in this line are briefly alluded to, and the student of sta-

tistics will find much to occupy his thoughts.

The case of the Augusta Railway company against

Glover, recently decided by the Supreme Court of Georgia,

presents some rather unumal features of especial interest

to street railway men. For instance, it was held that an

electric railway company which has provided Its cars with

gates to prevent passengers from alighting on the side

next to a parallel track cannot defend itself against the

charge of negligence, in not keeping one of the gates

closed, by the evidence of its president, "as to observa-

tions he bad made in reference to electric street car lines,

cable car lines, and other street car lines operating on
double tracks, that he had made recently in various cities

of the United States in reference to the use of gates on

the cars, and lo show that gates are not used."

Street railway superintecdents will also note with

interest that, in this case the court also announced

that there may be no negligence whatever in failing to

have gates, for the very highest order of equipment may
be dispensed with, provided the equipment is sufficient to

come up to the standard of extraordinary diligence. This

s"andard may be reached short of the very best or the

superlative of the attainable. But, when a company has

provided gates, due diligence might require it to use them,

and failure to use thern might be negligence in the given

instance. This implies, of course, that if due diligence be

used to insure the safety of passengers, it is not necessar-

ily incumbent on the company to use the very latest type

of protective apparatus. The precedent should be of con-

siderable value in other damage suits.

A rather novel point brought up in this interesting case

relates to the traveling experience of the injured passenger

as bearing on the question of contributory negligence, and
was decided in a manner unfavorable to the defendant

company. The plaintiff brought suit to recover for the

death of a passenger, who sustained a fatal injury in

alighting. The court held that it was competent to show

that the deceased had no previous experience in traveling

upon an ckctric car, for the purpose, at least, of illustrat-

ing the cause of his failure to alight from the car in safety.

The jury, it was said, in looking at the facts and circum-

stances of the homicide would naturally desire to classify

the particular passenger, not alone by his age, but also by

his experience, or the want of it, in handling himself as a

passenger on electric cars. Familiarity with this mode of

traveling wculd qualify him lo see and appreciate danger

which he would not be likely to observe if he were wholly

without experience. With experience he might be charge-

able with fault; without it, with none. And hence, in the

one case his failure to come cff safely might be attributable

to his own negligence, in part or in whole, whereas, in the

other case, he might be treated as free from any negligence

whatever.

It would be interesting to know whether this principle

is accepted as good law in other states. If so, it may be-

come necessary for electric railway companies in small

cities to open schools of instruction to teach the slow-going

citizens the proper manner of getting on and off the cars

of the new sy^em. But it is not clear how, when a pas-

senger presents himself and boards an electric car, the em-

ployes of the company are to judge whether he possesses

the very slight degree of intelligence and experience neces-

sary to enable him to stop the car and alight properly.

In granting franchises for electric railways, boards of

aldermen and councilmen should, of course, rigorously

guard the interests of the pcop'e ; but it is well to cart-

fully examine the requirements of each particular case,

with judgment and moderation, so that the desired per-

mission will not be loaded down with unjust and unneces-

sary conditions that may make it impossible tooperate the

road successfully. It is particularly desirable to observe

this principle of justice in small towns, where traflic is

light. If the paople desire rapid transit under such cii-

cumsiances, they must, through their servants, the pub-

lic ofticers, treat the proposed enterprise with fairness

and forbearance, remembering that the company can only

serve them if allowed to operate its plant in such a man-

ner as to return a fair profit. The applicants for the

franchise and the grantcrs shculd consider the matter in

an equitable sprit, with a dui regird for the rights of all

concerned.

A case has recently come under our observation in which

this plain principle of fair dealing has been conspicuously

disregarded, the electrical men being the sufferers. Marior,

O., is a towft of 10,000 inhabitants, and in response to a

proposal to build an electric street railway the city council

has passed an ordinance providing for such an improve-

ment, it is true, but hedging the franchise with so many
onerous restrictions that it is very improbable that the road

will be built. Four miles of the railway must be built at

once, and every detail of equipment is provided for on a

scale of elaboration such as would be required for a railway

in the residence district of a city like Chicago,

except that single tracks are allowed on some

streets. The poles must be of a uniform height, painted,

and not one can be set until the location has been approved

by the cily authorities; ,56 pound rails must

be used; the company "sha'l not at any time

or for any purpose make any opening or excavation what-

ever in any of the streets" except as provided by ordin-

ances; the wires must be maintained "so as not to inter-

fere with or in any manner obstiuct the traffic" in the high-

ways; the company must provide "new motor cars with

the latest modern improvements for convenience and com-

fort" and must use "the best electrical and mechanical ma-

chinery for the propelling of cars''; in the central district

the speed must not exceed three miles an hour; 25 tickets

must be £ old for $1; conductors and motormen must be

provided with uniforms; free transportation is demanded

not only for policemen and firemen but for "such other

city officers as the council may request" and for letter

carriers. The franchise is to run 25 years only,

and the council reserves the right to make "such addi-

tional rules, regulations and requirements for the govern-

ment of the person, firm or company owning or operating

said railway as it may from time to time deem proper."

It would seem that the last named requirement would

hardly be necessary, but the councilmen seem to fear that

there may be a possible restriction that they have missed.

For a place l;ke Marion, hardly more than a large village,

the list of requirements is absurd, and we do not see how

any repu'able firm or company can afford to bid for the

franchise extended. If the people of Marion vant im

proved street railway service, they must instruct their rep-

resentatives to come down to the earth from the clouds as

gracefully as they may, and accept the practical street

railway conditions found necessary in other small cities.
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Hotel Normandie Electric Plant.
The Hotel Normandie, corner Fifteenth and I streets,

N. W., was the first hotel in Washington to establish an

isolated electric plant. Originally the plant consisted of

one 600 light and one 250 light dynamo of the National

make, run by a 9^2 by 12 Beck engine at 300 revolutions.

The plant was run from sunset until midnight only,

gas supplying needed light during the remainder of the

twenty-four hours.

In November, 1892, the engineer, W. T. Stuart, changed

the healing of the building from the use of live steam to

that of exhaust from the engine and pumps. It was then

seen that it would cost almost nothing to have electric

light continuously during the time when heat was neces-

sary for the building. The enterprising proprietor, Horace

M. Cake, immediately authorized his engineer to put in a

Buckeye engine, running 340 revolutions per minute, to

light the hotel from midnight until sunset. The little

Buckeye was coupled to the small dynamo early in Janu-

ary, iSq3, and the hotel has been lighted by electricity

continuously ever since without a break down.

During six months of 1S93 the Buckeye was attached to

the 600 light machine and developed from 5 to 35 horse

power with the greatest economy.

The voltage originally used in this system was 100, but

by the addition of various motors to meet the requirements

of a first-class hotel, and also the use of arc lights to

some extent, it was found necessary to increase the voltage

to no, which has been done gradually, although 100

volt lamps are still in use in the upper floors of the hotel.

The plant being the first adopted in the city, it was found

as time passed that many improvements were made in

electric lighting and fixtures, but the proprietor has kept

pace in the march of prop'ress and has spared no pains or

expense to make all necessary additions and improvements.

To-day it is one of the best plants in the city, if judged by

excellent continuous service.

of tlecuic caual boat propulsion (or ihe cana! and the out-

lining of an ideal system. The method which was tried on

the canal near Rochester during the latter part of 1893

was first considered. Mr. Sachs maintained that while

there was no doubt as to the feasibility of that system,

there were several other methods of operating canal boats

that deserved attention on the score of both efficiency

and economy. These he divided into six classes, viz.:

Propellers, flexible submerged cable towing, rigid rail

of separate propelling tugs that would carry no frcigh'. and
by the use of a false or detached stern, which holds the

motor and screw.

The most advisable plan of applying the screw was un-

doubtedly the use of of a separate tug or false stern, by
which the placing of ihs motor directly on the boat could

be avoided. The principal drawbacks to ordinary pro-

peller methods were low efficiency of screw propulsion

and large operating expense, the necessity of equipping

Potomac Electric Company.
In the accompanying cut is presented a view of the

dynamo room of the Potomac Electric company, of

Georgetown, D. C. This company^s station is located

about three miles outside the city and the equipment con-

sists of one Armington-Sims engine of 275 horse power,

three Gordon boilers of 80 horse power each, one Gar-

don pump and two Davidson pumps. The electrical

machinery consists of a 50 light Western Electric arc

POTOMAC ELECTRIC COM

towing or hauling (e.xterior), rigid rail towing or hauling

(submerged), movable cable and motor locomotive haul-

age.

The special requirements for a successful system were

summarized as follows: The deepening of the canal (with

the present depth of hardly seven feet, the present maxi-

mum speed of two and one-half miles an hour can

hardly be maintained, and a speed of not less than three

miles an hour must be possible, as a minimum, to meet

the demands of the traffic); that the methods of propulsion

HOTEL NORMANDIE

dynamo and a 1,250 light allernator of the Westinghouse

type. The plant is operated under the supervision of M.

O'Donnell, general manager of the company. Theother offi-

cers are: President, J. C. O'Gorman; vice-president, G.

W. Baird; secretary, N. Dumont; treasurer, H. P. Gilbert.

New York Electrical Society.
Joseph Sachs went inio a very thorough exposition of

the question of electric canal boat propulsion before the

New York Electrical society at its last meeting, February

15th. Mr. Sachs' lecture was practically a discussion of the

recent experiments on the Erie canal in all their bearings,

a description of the various possible and feasible methods

ELECTRIC PLANT.

must not injure the canal structure; that it should appeal

to the boatmen as a better and cheaper method; that the

chances of break downs of propelling machinery

must be minimized; that non-interference with the present

methods of propulsion must be a feature; that the erection

of structures of special strength and durability must be

considered; that the system should entail the carrying of

the minimum quantity of machinery upon the canal boat,

and that the source of current supply shall be constant.

Of propellers, the lecturer said that the screw had been

found the most feasible for canal boat propulsion. The

three ways in which it was applied were: By placing the

motor and screw directly upon the canal boat; by the use

PANY.—DYNAMO RCOM.

boats and motors, and injury to structure by wash.

The submerged cable system is extensively used in

Europe. It consists in laying at th; battom of the canal

a chain or cable which is raised and passed over rollers or

friction drums on the propelling c^r tow boat. A separate

towing boat is used with a suitable engine and boiler and

the necessary machinery forpulliagon the cable or chain.

This method was tried on the Erie canal, but unsuccess-

fully. The principal objections were the slipping of the

chain, the large amount of slack chain each boat had^ to

take up, and the necessity of dropping and taking up the

cable at every one of the numerous locks on the canal.

The electric motor could readily be substituted for the

engine and boiler in such a system, and there would be no

difficulty in the matter of supplying current, as instead of

using two wires, one only would be necessary for each

direction, as the cable could be used as the return. Possi-

bly the separate towing boat could be dispensed with, as

the motor takes up much less room than the engine and

boiler; but it would be well to place the motor and ma-
chinery either directly on the boat or upon a detachable

platform. The plans for pulling on the rigid rail, exterior

and submerged, were regarded by the lecturer as present-

ing objections which militated seriously against their com-

mercial success, and the moving cable system, similar

that employed on cable roads, while it could be operated

electrically, involved heavy losses in the transformations of

energy, and was expensive and complicated.

Mr. Sachs then described the motor locomotive system

—

the actual substitution of an electric locomotive for the

mule. Such locomotives would run along a track, and

could be either large and heavy and run on a heavy and

strong structure or track, or they could be small and run

on a light structure, each motor being attached lo a single

boat and the motor on the structure regulated from the

boat. The first method would necessitate the location of

tracks on both sides of the canal, and besides being ex-

pensive, would interfere with the present methods. But

in the latter method the lecturer saw the possibility of a

solution of the electric canal boat propulsion problem. A
light, strong and independent structure could be erected

along the canal, supporting small electric motors, capable

of being regulated from the boat, and it would possess the

eminent advantage of not interfering with the present

methods. Proper devices for the switching and passing

of the boals, and for furnishing current and gripping the

rail could be provided, and the motors for both directions

could be operated on either bank of the canal or suspended
overhead.

To operate 600 boats constantly moving on the Erie

canal, 300 going each way, at three miles an hour in eight

feet of water, and allowing 220 days of operation, the

trolley propeller plant would cost $4,500,000, and the op-

erating expenses would equal $Soo,ooo for that time. To
operate the same number of boats by the hauling method,
the first cost of plant would be $5,550,000, and the cost

of operation would be about $6So,ooo.
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Frederick A. La Roche and His Electrical

Work,
«!^^N the United States, as perhaps in

no other country of the globe, ener-

getic and intelligent effort toachieve

legitimate business success o r

scientific prominence receives gener-

ous recognition and encouragement-

Having to contend with little or no

class distinction, the young Ameri-

can Tiiakes his start handicapped

only by the conviction that there

are, as there always will be, many hands reaching out for

that rung "at the top of the ladder," where, someone has

told him, there is still an abundance of "room." But al-

though the top of the ladder, s-jen from its lowest rung,

seems almost to vanish as it extends upward and many of

the""tungs" appear already to be tco heavily laden to bear

recounted. In the running a few have fallen, some have

recovered and again joined in the race, and others have

kept steadily on until to-day a number of those concerns,

starting several years ago in a modest way and laboring

under many obstacles and difficulties, now find themselves in

the foremost rank. It is the history of an enterprise entitled

to rank in the class last named that commands our inter-

est.

Fourteen years ago Frederick A. La Roche began in a

small way the manufacture of laboratory instruments and

dynamo-electric machinery, and to-day he holds the

presidency of the La Roche Electric Works of Philadel-

phia, an establishment whose magnitude can better be ap-

preciated after reference to the accompanying illustrations.

The very fact of the humble start years ago lends addi-

tional interest to the recital of his electrical work. The

facts of Mr. La Roche's early electrical experiences,

as obtained from himself, are substantially as follows;

example that met with a similar fate was an tffjrt to com-

bine storage and gas batteries in the same cell. The
youthful experimenter made an iron vessel with a tight fit-

ting lid, and provided the interior of the cell with the ele-

ments and compartments for the gasts evolved during

charging. This battery really gave three volts beftre it

exploded, and this was the consoling thought that repaid

him for the effort.

But the more serious work of Mr. I^a Roche's life com-

menced when, in 1880, he began in a small way the manu-

facture of laboratory instruments and dynamo machinery.

These were his specialties, although "everything was grist

that came to the mill." A good measure of success at-

tended this venture and Mr. La Roche's work gave him

such prominence that he was unanimously chosen as mar-

ager by thedirectors of the Electric Lighting company

of Germantown, Pa. This plant was in so demoralized a

condition that it had ceased to operate. With character

Brass Finishing Room.

Machine and Blacksmith Shop.
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additional weight, still the aspirant for success has conso-

lation in the fact that but few of those at the upper end

reached there without climbing rung by rung the same rick-

ety ladder.

Mankind the world over stands ready to applaud a vic-

tor. In this country, where almost every man has to

struggle for himself, the story of life's fight—perhaps suc-

cessful, perhaps otherwise—be it of the millionaire philan-

thropist or the aspirant for the honors of the prize-ring,

commands and holds the attention of the public. This is

as true in commercial affairs as in any other department of

human endeavor. The man, however, who carries on an

old established business must need look to his grandfather

or predecessor for the tale of the early struggles, and

even then he but faintly grasps the full meaning of the word

"pioneer." But how many who read the columns of the

Western Electrician could teU a story of their own

pioneering and work to the present time? How interest-

ing such tales would be, and particularly so if all the hap-

penings in "inner circles" during the last two years were

Frederick A. La Roche was born on October 4, 1850

At an early age he began to exhibit an aptness for me-

chanics that found vent in the manufacture of small steam

engines, mechanical toys, etc. At the age of fourteen Mr.

La Rcche commenced a course of chemistry with Prof.

Mathew of Ntw York. Three years later he removed to

Philadelphia and finished a course of civil and electrical

engineering under Prof. Beck. A recital of many of his

boyish ideas and experiments would af!ord considerable

amusement, but through them all could be seen the talent

and energy that finally enabled him to triumph. One pro-

ject in particular on which his useful dreams of fortune

were wrecked centered in an attempt to build a motor with

permanent magnets wherein he used the current of several

primary batteries to temporarily invert the poles of the

magnets by sending around them a current opposed to

their natural polarity. The experiment was a failure

from an electrical point of view; nevertheless, from each

failure young La Roche gleaned some valuable informa-

tion that was stored in his brain for future use. Another

istic energy the new manager set abcut conquering the

difficulties, and after much labor and painstaking care, he

had the satisfaction of making the plant a first-class elec-

trical and financial success. In an emergency Mr. La
Roche showed that he had the useful faculty of doing the

proper thing at the right time; he seemed almost intui-

tively to discern the cause of any trouble and to be ready

with an expedient for its remedy.

Many interesting reminiscences might here be recorded

of the experiences of Mr. La Roche while with this company,

but it is sufficient to say that after two years

in charge his progressive spirit, no longer content with the

restricted field, urged him to launch out on a greater scale.

Therefore, in 1887, he with several others , associated

themselves in a co-partnernship for the manufacture of

large dynamos and motors. This partnership was very

short-lived, however, and it was dissolved in August of

the same year. Thereupon Mr. La Roche immediately

and upon his own responsibility founded the present well-

known La Roche Electric Works of Philadelphia. The
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first year or two witnessed a weary, disheartening struggle,

but the cheerful, energetic spirit at the head of the enter-

prise knew no defeat, and to-day Mr. La Roche stands at

the head of one of the most flourishing concerns in the

country.

As an inventor Mr. La Roche has long been noted, and

many are the useful contributions he has made in the

line of electrical development. Some interesting examples

may be cited. On one occassion his peculiar originality

brought him into a controversy with the Patent Office. He
had devised a new system for the distribution of electric

current wherein he placed a dynamo at each end of the

circuit, their like poles connected with a view of perform-

ing all work between the generators. The application for a

patent on this discovery at first met with a positive refusal

on the grounds that the invention was without merit and

because it was directly opposed to well established laws of

electrical science. This decision was finally reversed, when,

after a practical illustration, Mr. La Roche not only proved

the practicability of his invention but demonstrated that

this method furnished an economical, equable distribution

of current and that the potential remained the same

throughout the circuit. This system has been successfully

employed for a number of years for incandescent lighting.

Mr. La Roche was the first to suggest two filaments in the

same lamp, one of high and the other ot low resistance,

the object being to secure a dim as well as a bright light

by simply turning the key and switching the curren': from

one filament to the other. A similar end he accomplished

also by secreting a resistance bobbin within the socket of

a lamp, so that the light could be regulated with the same

facility as gas. Carbon brushes for dynamos and motors

formed the basis of early experiment v/ith him, and such

good results were obtained that he devised and paiented a

peculiar holder for the carbons. With this combination

sparking at the brushes and wear of the commutator were

practically eliminated.

Mr. La Roche has for several years given special atten-

tion to alternating current machinery. The very excellent

alternating system of this company is the result of his

labor as well as some five or six other systems that are cow

owned and operated by this company. The resolute, de-

termined manner with which he attacks the solution of a

problem generally insures its satisfactory determination.

Nothing seems to daunt him, from the requirements of

the most delicate, accurate instrument work to the building

of a lo.oDO light dynamo, and he supervises the manu-

facture of ever) thing between these extremes. As manager

ot an electrical manufacturing company Mr. La Roche's

talents are conspicuously exemplified. Of late years

Mr. La Roche's business has grown rapidly and

i:is apparatus to-day is considered as standard

throughout the country, being used in a great many

colleges, laboratories and scientific schcols. The founder

of the comoany has surrounded himself with a capable

staff of assistants, whose portraits are shown abou: the

likeness of Mr. La Roche in Fig. i.

J Frank Stevens, the secretary and treasurer of the

company, was elected to the position he now holds by the

directors last November. Mr. Stevens is a graduate of

the University of Pennsylvania, having taken a degree in

mechanical and electrical engineering. He was formerly

a member of the firm of John S. Stevens & Sons, where

he obtained his practical and financial training. His serv-

ices are extremely valuable to the company, which feels

that it has made a wise selection.

George S. Loutey is the superintendent of construction

and installation. He has been employed by the com-

pany about eight years, and is greatly esteemed by the

officers for his faithfulness and loyally.

William G. Toplis, the chemist, has been associated

with Mr. La Roche for twelve years. It is unnecessary to

say much regarding his reputation as a first class chemist;

the fact has long been recognized. Mr. TopHs has con-

tributed a number of inventions to the government.

J. W. W. Cornman, a graduate of the Manual Train-

ing School, has charge of the instrument department.

He is well known in the instrument business, having been

in the employment of Qaeen & Co. There is no doubt that

the instrument department will be greatly benefi'ed by this

valuable acquisition,

George W. Bacon and Frank R. Ford are members of

thfc engineerirg staff. The former is a graduate of Cor-

nell University, having taken degrees in mechanical and

electrical engineering, and was formerly with the Wight-

man Motor company of Scranton, Pa. Mr. Ford gradu-

ated from the University of Pennsylvania, and was for-

merly with the Short Electric company of Cleveland, O.,

having charge of the Chicago office. He now has charge

of the railway department of the La Roche Electric Works.

Gurney F. Coleman, who has had an extensive experi-

ence in the installation of isolated and central station

plants, is now associated with the La Roche company in

that capacity. His extensive experience has made him

well fitted for the position. Mr. Coleman is also a

graduate of the University of Pennsylvania.

C. J. Miller, assistant superintendent of the works, was

formerly with the Novelty Electric company. He attends

to the details of the manufacture of the apparatus under

the direction of Mr. La Roche.

The La Roche Electric Works were started in a room

eight feet square with a small foot lathe and one mechanic

(Mr. La Roche himself)- Business prospered, and an

addition was made in the shape of a boy, and business

still increasing a "one-half" mechanic was engaged and

afterward another boy. The demand for small dynamos

being considerable, the whole of the second floor was then

taken and about one year afterward the third floor of the

floors, etc. A series of exterior and interior views is

shown in Figs, 2, 3 and 4.

The power plant comprises three 125 horse power en-

gines and one 25 horse power engine. One of the larger

engines drives two direct current generators, one alterna-

tor and an arc light machine. The direct current genera-

tors furnish power throughout the establishment, as all the

departmentsare run with individual motors, no belts of any

kind passing through the floors. Where there are grouped

a number of machine tools a small countershaft is placed

above driven by an electric motor. The small 25 horse

power engine is used for lighting the office, etc., after 6

I'. M., when the main plant is shut down, provided the

factory is not in operation. The two remaining engines

are employed for testing the apparatus and are so ar

ranged that any one, or the combined power of three, can

be concentrated upon one generalor. There are in ail four

1. F. A. La Roche.
2. J. Frank Stevens,
3. Gtorge S. Loutey.

4. William G. Toplis.

5. J W. W. C rninan.

6. George W. Bacon.

Frank R. Ford.
Gurney F. Cokman.
C. J. MiHer.

FREDERICK A LA ROCHE AND HIS ELECTRICAL WORK —EXECUTIVE STAFF OF THE LA ROCHE ELECTRIC WORKS.

same building. Still finding it necessary to have more

room, Ihe building at 116 North Sixth street was rented and

three floors used, and a short time after that the entire

building was used. The business still continued to grow;

new machinery was purchased from time to lime and more
men put on Finally the building became too small for

the work, and the building at No. 118 was then

rented and do^rs cut through, and the company con-

tinued there for nearly three years. Such was the demand
for the La Roche apparatus, especially for large machines,

that Mr. La Roche incorporated the business into a stock

company, which subsequently purchased the property now
occupied at American and Diamond streets. The factory

is fully equipped with all modern machinery, apparatus

etc., so that any machine up to 5,000 lights or 500 horse

power can be handled. The building faces three streets

—American, Diamond and Bodine—and on the north side

there is considerable ground to enlarge if necessary. It

is seven stories high with a frontage on Diamond street

of 120 feet and on Bodine street of 116 feet. It is sub-

stantially built with 30-inch walls, thoroughly braced

boilers of 125 horse power each, of which one is used for

heating the building and the remaining thiee for power

purposes.

On the ground flDor is also located the blacksmith shop,

where all the heavy machine work is done. There is also

considerable heavy brass work done on this floor, as some

of the brass spiders and shields used in the 5,000 light al-

ternators are turned up and finished in this department,

as extra large lathes and tools are required to handle these

large diameters. This department is well equipped with

new, large and modern machinery. On the sama floor, one

of the planers, as shown in Fig. 3, is run by individual

motors.

The erecting, assembling and testing room, where there

are a number of large and small direct current machines

and alternators in the course of construction, is on the sec-

ond floor. The stock room is also located on this floor

In this room is a large stamping press, where

the armature disks are cut and stamped, insulated and

as=:embled. The alternator armatures are of novel and

ingenious construction and are so arranged that any num-
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bcr of coils up to one-half ihe total number may be burnt

out or niTectcd by any other cause without interfering with

the machine running at full load, and in case of such an

accident repairs can be made in a very short time. A

toothed armature is used for all alternators of 500 lights

capacity or over and a smooth armature for all under that

size. The armatures are of the laminated type, made of

the best Norway iron, insulated with specially prepared

paper. On the 2,600 light machine the armature is

boUed together with 27 bolts. The armature grooves are

of a new design and exceedingly shallow, insulated with

asbestosand the best grade of mica, making them practically

fire and water proof. There are no complications of any

kind about the entire apparatus; it is exceedingly simp'e,

and can be run and handled with impunity. The arma-

ture is mounted upon an extra heavy steel shaft ground

to gauge. It is absolutely iron-clad and no wire is shown

when completed. It will be noticed that in this machine

the frame or ring is cast in two separate parts so arranged

that the top half can be removed and any field coil placed or

replaced. Another advantage claimed by the manufac-

turers is that it is not necessary to remove the armature or

any portion of the machine to insert a new coil, as that

can be done without removing any part or parts. The

end of the armature is protected by a brass

shield, which is carefully insulated, and where

leading-in wires are cut through it is insulated

with micanite and hard rubber bushings. The

collector rings are mounted upon an individual sleeve

and arranged so that either one or both rings can be re-

moved in a short time. All machines are equipped with

ball and socket self-oiUng bearings. Although the com-

pany has been more recently occupied with alternating ma-

chinery, it nevertheless continues to manufacture direct

current apparatus. It is now making power generators

ranging in size from 50 to 300 horsepower. All genera-

ators of 100 horse power and under are built on the motor

bipolar type. The generators over 100 horse power are

made on the muUipMar type with circular fields similar to
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ring armatures, and the company from the beginning de-

signed its machines with armatures having the greatest

dimension in their diameters. Tt is evident that this con-
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company was among the first in this country making alter-

nating apparatus.

On the third floor is the brass finishing room, which is

General Office.
Mr. La Roche's Office.

FIG. 3.

Lathe Driven by Motor.

FREDERICK A LA ROCHE AND HIS ELECTRICAL WORK.

Testing Laboratory.

Planer Driven by Motor.

—OFFICE AND FACTORY GLIMPSES-

Oa this floor also

General Testing Room.
Pattern and Carpenter Shop.

Assembling Room.
Engine Room.

FIG. 4. FREDERICK A. LA ROCHE AND HIS ELECTRICAL WORK.—FOUR IMPORTANT DEPARTMENTS.

the alternating machines. The direct current machine is struction permits of a machine of the same output being

one of the most automatic on the market, the method of run at much less speed than when the armature is reduced

regulation being new and different from the ordinary in diameter and increased in length, a practice quite gen-

method. All direct current machines have Gramme erally followed. It may be stated here that the La Roche

well equipped with modern machinery,

is the armature and field winding department, where arma-

tures and fields of both direct and alternating appara-

tus are separately wound on frames or spools and

slipped on machines when completed. A stock

of coils is kept constantly on hand. In this room

there are a number of smooth and toothed armatures "in

course of construction. In the usual method of winding

both fields and armatures, the winding is begun at one end

of the wire and carried out continuously, the other end

being finally mids to cross th= convolutiois in order to be

brought out parallel with the other end; this subjects the

crossing end to the maximum difference of potential on

the entire coil and is a frequent cause of burn-outs and

short-circuits due to the inevitable vibration which takes

p'ace and consequently damage to insulation. In the

method pursued by Mr. La Roche the winding is begun in

the middle of the wire, both ends being wound at the same

time, and when the wire is finished the two ends come out

opposite each other at the center of the coil without cross-

ing any convolution whatever. This method brings the

least insulation strain on the wire, and the breaking or

burning of one end does not require the entire rewinding

of the coil.

Recognizing the value of accurate and reliable indicating'

instruments in isolated as well as central station work, the

La Roche company almost from the beginning has built

the indicating instruments with which its plants have been

equipped. These instruments consist of a voltmeter,

potential indicator, ammeter indicator and ampere meter.

These instruments are handsomely gotten up, enclosed in

a brass case having either back or surface connections and

make a very neat appearance on the switchboard.

The fifth floor is used for a wood-working, patlern mak-

ing and packing room, while the sixth floor is utilized for

storage purposes. All the floors are connected by an eleva-

tor operated by means of an electric motor.

Mr. LaRoche claims to be the first man to make a suc-

cessful automatic, cut-ofi^, constant current motor. When
Prof. Maxim came to this country and started to manu-

facture in Philadelphia what was known as a Maxim
machine, Mr. LaRoche, who was quite young at that time,

brought a motor to the professor asking him to test it on a

circuit. The professor answered that no motor could be

made that would stand the pressure. He finally put it on

the circuit, but it heated to a considerable extent, although

after rewinding it was found to work nicely. From that

time on Mr. LaRoche made a specialty of building both

constant current and constant potential motors and up to

the present time there are quite a number of LaRoche

constant current motors on the Brush circuit in Phila-

delphia. The La Roche company has been running its works
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for the past six months, day and night, working on large

alternating machines. It has recently installed several

2,600 light machines, and quite a number of 1,300 light

alternators, two of them for the Quincy Electric Light &
Power company, Quincy, Mass, The company operates

under patents granted to F. A. La Roche, and which are

owned by the company. It is making a special line of al-

ternating current machinery, also direct current machinery

This is a remarkably compact, durable and efficient

arrangement, and has given the greatest satisfaction in

practice. The distinctive features of this engine arc:

Carefulness of design, simplicity and compactness,

solidity and strength of frame, large bearings and wearing

surtaces, excellence of materials and workmanship. The

engine is economical and durable, and being so perfectly

balanced, will run quietly and smoothly under the heaviest

on waste of current in resistance, large range of candle

power, improved carbon-holders, etc.

The company is prepared to send the lamp on trial to

any responsible intending purchaser, and anticipates a rush

FIG. 2. KERITE UN

for incandescent lighting, power generators, railway

motors, arc lighting aparatus; in fact electrical machinery

of every description. The compiny is also abcut to put

on the market a special line of direct-connected apparatus,

which if it comes up to the high standard which has been

established, cannot fail to be a success. It is also making

a complete line of switchboard apparatus. The company

is represented in the large ciaes of the country as fol-

DER I,Alvti HURON.

and widest varying loads. Every detail of construction

receives the most careful inspection, and every engine is

thoroughly tested before shipment is made.

BRYANT-CLEVELAND ARC LIGHT CUT-OUT.

lows: Chicago, Hood & Osburn, 239 La Sa'le street; New
York, W. A. Vail, 136 Liberty street; Sr. Louis, Owen

Ford, Rialto building; Boston, Campbell Electrical Supply

company, 104 High street; San FranclscOj San Francisco

Electiic company; Knoxville, Tenn., Southern Brass &
Iron company.

Bryant-Cleveland Arc Light Cut-out.

The accompanying cut shows a new arc light cut-out.

The Bryant Electric company, Bridgeport, Conn., which

purchased the patents of the Cleveland arc light cut-out

has developed, and modified its construction, and is plac-

ing this new cut-out on the market. The cut-out is made

of metal, porcelain and glass. The connections are of

the K. W. pattern. The action of the cut-out is quick

and positive, and the position of the handle indicates

BALL DIRECTLY CONNECTED ENGINE.

whether the current is off or on. The cap is of light

metal with a glass permitting the mechanism of the cut-

out to be always in full view. It can also be easily re-

moved so as to give free access to the interior of the

switch. The western office of the company is located at

1522 Monadnock buildings, Chicago.

Ball Directly Connected Engine.
The direct connection of engine and dynamo has a two-

fold advantage: The first of these is the small floor

space occupied. Another advantage is in the elimination

of wastes of energy by transmission through belts and

counter-shafting. The accompanying illustration rep-

resents an 80 horse power Ball engine, made by the Ball

Engine company, Erie, Pa., directly connected to a

Waddell-Entz dynamo. It shows the armature mounted

on the engine crank shaft, which is supported on the end

by an outboard bearing resting on an extended sub-base.

New Bergmann Alternating Arc Lamp.
One of the distinctive features of the electric lighting in-

dustry during the last year has been the marked increase

of interest in the subject of arc lighting on alternating cut-

small MOTOR OUTFIT.

rent circuits by means of the so called incandescent arc

lamp. The new Berg'mann alternating current lamp now

being put on the market by the General Incandescent Arc

Light company of New York is a lamp of this character.

NEW BERGMANN ALTERNATING ARC LAMP.

of orders after the convention as a result of the exhibition

it intends to make there. The company will be represented

at the convention by its general sales agent, S. A. Doug-
las, who will be pleased to go into the details and show

FIG. 1. KERITE U:

As in the case of its direct current lamp, this company manu-

factures its alternating current incandescent arc lamps in

various styles and degrees of ornamentation, from the

plainest standard lamp, which is itself sightly in appear-

ance and neat in design, to the most elaborate patterns.

In the accompanying cut is shown a representa-

tive type. Some of the claims which are made for

these lamps are simplicity of mechanism, first-class

workmanship, absolute steadiness without adjust-

ments, ease of trimming, protection from dust and

weather, starting at less than the normal current, requiring

NDER LAKE HURON.

all the excellent qualities and points of merit of this incan-

descent arc lamp to those who will be present at this meeting

of the various electric light interests.

Kerite Under Lake Huron.

Engineers watched with considerable interest the con-

struction of the great St. Clair tunnel, which was built

under the foot of Lake Huron, between Sarnia, Ont., and

Port Huron, Mich., and by means of which the water

passage across the Straits of St. Clair at the lower end of

Lake Huron is avoided, and a continuous journey by rail
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between the United States and Canada can be made. The

tunnel is now in full operation and is used by the Grand

Trunk for both passenger and freight service. ICIeclrical men

in this country were much interested in the success'ul

operation of the tunnel, .as their products were largely used

in its construction, and it is interesting to note that

the lighting w.as done by the Edison company on the

American side, supplemented by the Ball IClectric Light

company of Can.ada. Packing for the cast iron segments

of the tunnel w.>s of the P. & B. mike, furnished by the

Standard Paint company; Root blowers were supplied fjr

FIG. I. ELKHART TRANSFORMER.

ventilation, and in Fig. l is shown the runs of piping made

and installed by the Abendroth & Root Manufacturing

company of New Vork. But perhaps the part of the enter-

prise most interesting to electrical engineers was that carried

out by W. R. Brixey, the manufacturir of Day's Kerite

wires and cables. That part was the making of 6,000

feet of 18 conductor aerial cable by Mr. Brixey for use

in the tunnel, for the Great Northwestern Telegraph

company. The test is a most severe one, as the cables

are incessantly subjected tc the deteriorating influences

of steam, smoke, soot, etc. The telegraph company

has, however, recently reported to Mr. Brixey on this

cable in high terms of praise. From Fig. 2 may be

gained an idea of the magnitude and importance of

the work. The tunnel itself is an iron tubj 19 feet 10

inches in diameter, and 6,025 feet in length. Added to

this is 5,063 feet of portal and approaches, miking about a

little more than two miles.

Elkhart Transformer.

The Elkhart transformers, manufactured by the Horn-

berger Electric Manufacturing company, Elkhart, Ind.,

possess many points of merit which have contributed to

the success of their introduction and operation. The

converter is of the tooth type, and one of its principal

claims for attention is that the coil may be removed, in-

spected and replaced in a very short space of time without

destroying the integrity of the laminations of the iron.

Milating (lualities is used, rendering the complete coi

pr.ictically indestructible and impervious to moisture; the

whole constituting a solid mass of wire and insulating

tnmpound of an inseparable nature. The ICIkhart trans

former is covered by broad patents. The company gives

special inducements to secure a fair trial of its specialty.

Clark Arc Lamp for Alternating
Currents.

The Clark Electric company, New York, was one of the

first to recognize the demand for better, more reliable

and steadier arc lighting for commercial use. While the

street lighting had been developed rapidly, there was a

continued complaint from merchants of all kinds, on ac-

count of the arc lighting being unsteady, noisy and unre-

liable. This company set out to make the best grade of

arc lighting apparatus, and especially arc lamps for use on

every current. That being the objective point from the

beginning, it has been pursued persistently, and the com-

pany's success has been marked. It has been the com-

panv's custom to watch the legitimate demand for arc

lighting, and be prepared to meet it, and one of the latest

accomplishments in this direction, is an arc lamp for

alternating currents, which, the company asserts, has met

all requirements. The alternating arc lamp is made to

run singly or in series in any number, according to the poten-

tial, supplying thirty volts for each lamp. The lamp has dif-

ferential action, and is supplied with an automatic cut-out,

which makes it perfectly practical to trim the lamps with-

FIG. 2. ELKHART TRANSFORMER.

All the coils are interchangeable, and by having an extra

coil at hand repairs may be made in an extremely short

time. In Fig. l is shown the parts of the transformer,

and in Fig. 2 the appearance of the box ready for

service. In the mechanical construction of the converter

the outer magnetic circuit is unbroken, the laminii: are

placed in the case under hydraulic pressure, thus making

them practically noiseless. The core pieces when placed

in position occupy the V shape cut in the outer lamina:,

and bv means of the wedges the magnetic resistance is

reduced to a minimum by practically making each lami-

nation one piece of iron.

In the coil construction a compound having high in-

g"'y 111 ]•

AN EFFICIENT INSULATOR.

out turning more than one off, or the number that is

being trimmed; in fact, it mikes them the sameasacon
slant current arc lamp. These lamps are made for use for

any service, require no hoods for outdoor work, and are

supplied with a fine ornamental fixture for interior use.

This company has done its full share of supplying new
and valuable features in the interest of the users of the

electric current.

An Efficient Insulator.

The Hemingray Glass company of Covington, Ivy., has

placed upon the market an insulator, a cut of which is

presented herewith, and which possesses many points for

consideration. It is made of glass, and is provided with

a series of teeth at the lower edge ofthe insulator shield to

attract and gather at their points drops of water running

down the outer surface. The advantages of such a con-

struction are evident, and the company is making prepara-

tions to push the sale of this specialty in all portions of the

coutitry. The device is fully protected by patents.

CORRESPONDENCE.
New England News.

Boston, February 21.—A joint legislative committee

visited New York last week to inspect the Boynton bi-

cycle railway in order to report upon ihe advisibility of

granting that company a charter to onerate in Boston and
vicinity. This year's Legislature has its hands full of street

railway matters. The following petitions are to be acted

upoD : The Lowell & Suburban Street Railway company,

for amending its charter; the Lynn & Boston Street

Railway company, for authority to lease the property of

the Boston & Revere Electric Street Railway company;

the Holyoke Street Railway company, for authority to

extend its tracks over private lands; the Maiden, Mel-

rose iS: Htoncham Street Railway company, for an amend-

ment of charter; (korgc F. liuttcrlieid and others, for

same purpose; the Braintrce Street Railway company,

for authority to purchase property ofthe I'iandolph Street

Railway company; the Hridgcwatcr I'v: ICast Bridgewalcr

Street Railway company, for authority to sell or lease

property to the Brockton Street Railway company; the

Haverhill & Georgetown Street Railway company, for

amendment of charrer; the Brockton & Bridgewater

Street Railway company, for authority to sell or lease

its property to the Brockton Street Railway company;

Hamilton Perkins and others ask for an act of incorpo-

ration for a street railway between Haverhill, Mass.,

aud Nashua and Manchester, N. H.; the Brockton &
Holbrook Street Railway company, for authority to sell

or lease its property to the Brockton Street Railway

company; the Braintree Street Railway company, for

authority to extend its lines; the Brockton & East

Bridgewater Street Railway company, for authority to

sell or lease its property to the Brockton Street Railway

company; the Randolph Street Railway company, for

authority to sell its property to the Braintree Stre:t Rail-

way company; the Whitman Street Railway company,

for authority to sell or lease its property to the Brockton

Street Railway company; the Wakefield Sc Stoneham

Street Railway company, for authority to buy other street

railways; the Brockton & Whitman Street Railway com-

pany, for authority to sell or lease its property to the

Brockton Street Railway company; the Lowell & Reading

Street Railway company, for amendment of charter; the

Boston & Reveie Electric Street Railway company, for

au'.hority to lease its lines; the East Side Street Railway

company for authority to sell or lease its property to the

Brockton Street Railway company; the Brockton Street

Railway company, for authority to purchase the Brockton

\: Holbrook Street Railway company. In addition to

these the Legislature is called upon to act upon charters

asked for the Boynton Bicycle Railway company, the

Meigs elevated scheme, and to amend or repeal the sub-

way act for Boston.

The Boston subway commissioners are considering tak-

ing the abandoned Boston & Maine railroad Haymarket

square station for one terminus for the subway.

The New England Telegraph & Telephone company

is miking rapid progress in Newton, in putting its wires

underground. The conduits of Pearl and Center streets

will be about a mile and a half long, and contain 175

wires.

The General Electric company started up its factories

in Lynn last week on full time. The company has re-

cently received several large orders, which render this

move possible. About 1,500 hands will be given employ-

mtnt on a 56 hour schedule.

The project of connecting Haverhill, Mass.,

and Nashua and Manchester, N. H., by an elec-

(ric railway has taken shape enough to warrant

the introduction into the Massachusetts Legisla-

tue of a bill for a charter. This movement has been

under way for some time, but first took on a tangible form

last Ojtober, when about seventy representatives of New
U ampshire towns met in the rooms of the Haverhill Board

of Trade arid discussed the feasibility of the idea. The
scheme includes over sixty miles of road. Two weeks

after this preliminary meeting the Manchester Board of

Trade took up the matter. The officers of the Haverhill

board were present and advocated the plan. An elaborate

map of the section of country interested was prepared and

published. This showed a trunk line of double tracks from

Nashua through Hudson to Salem depot and Salem, N.

H., thence to Ayers Village and Haverhill. The distance

is about twenty miles from Nashua to Haverhill, both of

which places are on the Merrimack River. The line pro-

posed is a fairly straight one moving due east. A power

house at Salem depot is contemplated. From this double

track trunk line branches will extend to points north, south-

east and west, to Lowell and Lawrence, Manchester, Ches-

ter and Derry. At Haverhill connection will be made with

electric roads running to all points on the coast, Salem,

Beverly, Gloucester, Rockport, Plum Island, Newbury-

port, Salisbui7 and Hampton, and with steamers on the

Merrimack to Cape Ann and the Isle of Shoals.

Electricity is being used extensively in Boston theatrical

advertising this winter. The Columbia Theater first con-

structed an electric bill board S4 feet long, which was

brilliantly lighted at night by a row of go incandescent

lights across the top. Now the Boston Theater has put

up a big electric sign. This is a vertical rectangular

column carrying block letters on its two broad sides. It is

placed about five feet from the front of the theater and re-

volves on its vertical axis every minute. The body of the

sign is a light lattice column constructed so strongly that
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it will withstand a wind pressure of 50 miles an hour. The
Edison three-wire system is used. The letters are 16 by

24 inches, and each carries 12 16 candle power incandes-

cent lamps.

The West End Street Railway company has recently

put in the largest freight elevator in the city in its Bartlett

street house. It will be used for raising the heaviest cars.

It is operated by a 25 horse power Thomson- Houston

motor. It wil! raise a loaded four horse truck with ea*. e.

J. C. E.

PERSONAL.
Albert Scheible, well known in electrical circles through

his connection with George Cutter, Chicago, has just re-

turned from a southern trip,

Charles Selden, telegraph superintendent of the Balti-

more & Ohio railroad company, was in Chicago last week,

the guest of C. F. Annett, assistant telegraph superinten-

dent of the Illinois Central Railroad company.

The friends of Myron A. Knapp of Chicago will learn

with sincere regret of the death of his mother, Mrs. Kath-
erine Knapp, at Racine, Wis., on February 22d. Mrs.

Knapp was 63 years of age, had resided in Racine for

nearly 45 years and had surrounded herself with a number
of friends who will deeply feel their loss. The death of

Mrs. Knapp, although sudden, was not unexpected.

The burial took place at Racine on February 24th.

and is now about to equip a number of additional trains.

The company claims that about fifteen per cent, more work
can be secured from an electrically lighted than from a gas
lighted train, which makes a saving in first cost of about

$225,000, as eighty five electrically lighted trains can do
the work of 100 gas lighted trains.

ELECTRIC LIGHTING.
An electric lighting plant will be established at Griffin,

Ga.

A municipal electric lighting plant may be erected at

Gallatin, Tenn.

Ottawa, Ont. has applied to the Legislature for authority

to buy an electric lighting plant.

G'and Rapids, Mich, Is again agitating the question of

owning a municipal electric lighting plant.

The plant of the Denver, Colo., Consolidated Electric

Light company wa'? damaged to the extent of $5,coo
by fire en February 6th.

The Prairie du Chien, Wis., Electric Light company is

putting in a new plant at that place. Work on the build-

ing has been commenced.

It is more than probable that Piano, Tex., will soon be
supplied with incandescent lights, and it is said that the

machinery will soon be placed.

An electric light company has been formed at Assump-
tion, 111., and will immediately put in a system. The lights

will be of fifty candle power each.

It is stated that the importation of American petroleum
at Bilbao fell from 7,000 tons in 1888 to 3,278 tons in

1892, a diminution due to the extension of elecrric lighting

in ihe northern part of Spain, where waterfalls abound.

The proposition of the Cincinnati Gas L'gVt & Coke
cornpany to absoib the capital stock of the Cincinnati

Electric Light company was adopted at a special meeting
of the shareholders in the gas company without sny
appreciable dissent.

The contract between the city of Hamilton, Ont,, and
the Hamilton Electric Light & Power company will

terminate on the first of September next. The city

authorities are talking of purchasing the necessary plant to

do their own lighting.

The corporation of Gaithersburg, Md., proposes to ar-

range a better system for lighting the town, and the question

of a dynamo being put in to furnish light for both
Gaithersburg and Washington Grove is again being
agitated with good prospects of success.

The United States government is installing an electric

lighting plant in the arsenal at Rock Island. An alter-

nating current dynamo, having a capacity of 500 16 candle
power incandescent lamps, has been purchased from the

General Electric company. Water power will be used.

Sealed proposals for furnishing for a term of five years

any number of arc electric lights for the streets and parks
of Boston, as requested or legally authorized, were opened
in the office of the superintendent of lamps
recently. The Boston Electric Light company was
the only bidder.

The people of Annapolis, Md., complain that they are

obliged to pay too much for the gas and electric illumina-

tion furnished them by the Annapolis Gas Light company.
So much discontent has been shown, it is said, that the
authorities are seriously considering the advisability of

installing a plant to be operated by the municipality.

Leadville, Colo., is to have a new electric light com-
pany. The Citizen's Electric Light company has been
organized by Leadville people who have asked the city

council to grant them a 20-year franchise. The council
has appointed a special committee to examine into the

matter and to call a special meeting relative to the matter.

A large meeting of aldermen and councilmen was held
in Buffalo, N. Y., February 8th, to consider the question
of establishing an electric light plant to be owned and
operated by the city. The meeting voted in favor of plac-

ing $100,000 in the estimate this year for the purpose of

establishing an experimental electric lighting station.

Territory in Black Rock or East Buffalo will be selected
and reserved for the experiment.

The London, Brighton Sc South Coast Railway company
of England, has thirty of ils trains lighted by electricity,

ELECTRIC RAILWAYS.
A charter is to be applied for the construction of a

bicycle electric railway from Winnipeg to Louisburg, N. S.

A resolution has been passed by the Boston common
council to request all corporations operating cars in the

city to prohibit the use by passengers of the front plat-

form, and to provide gates on each side of the same, as is

now done on one side, and to further provide a suitable

fastening on the outside of the doors, so as to render it

impossible for a passenger to use the platform in any
manner.

The Mount Mansfield Electric Railroad company has

been incorporated. The company is organized to build

and operate a standard gauge electric railway between
Waterbury and Stowe, Vt., a distance of 10 mile?. Ample
water power is available. The road is to be equipped for

the transportation of both freight and passengers. Stowe
has voted to give |!4o,ooo toward its construction. The
estimated cost of the building and equipping of the road
is $150,000.

A successful trial trip was made a few days ago over the

Park & Island Railway company's line at Montreal, Que.
The tracks are laid on a solid slone foundation, T rails

being employed. The St. Jean Baptiste Electric com-
pany furnished the power for the operation of the road.

Cars considerably larger in size than the ordinary city

electric street cars are to be used. It is expected that at

the end of the present year forty miles of track will have
been constructed.

There is likely to be a rate war among the electric com-
panies of Baltimore, Md. The City & Suburban company,
when its line was operated by horses, inaugurated the

custom of selling six tickets for twenty-five cents. This
was done in order to compete with the existing electric

railway companies. Now that the City &. Suburban com-
pany's lines are operated by electricity the other compa-
nies think this custom should be abolished. If it is not,

they intend to sell eight tickets for the same price.

The electric cars on the new Thirteenth street and
Fifteenth street lines of the Philadelphia Tracrion com-
pany stop at the near crossings of intersecting streets

instead of at the farther. It is said that the plan meets
with general approval, although the change from the

previous custom created some confusion and annoyance.
The company has come to the conclusion, after investigat-

ing the matter carefully, that the danger of accidents is

very materially reduced when the stop is made at the near
crossing.

The Toronto, Ont. , Railway company has made a
proposition to the city authorities regarding the hauling

of city garbage by electric motors. The company agrees

to furnish a motor car or electric locomotive, a motorman
and a troUeyman for each train fiom point of loading to

point of unloading for $1.50 per garbage car per round
trip, a car not to contain more than ten tons. The matter

has been referred to the city engineer. The agreement is

to be for ten years with the option of renewal.

An electric train on the St. Louis & Suburban road and
an electric train on the Washington Avenue & Lindell line

collided on February i6th at the corner of Grand avenue
and Morgan streets, where the lines cross each other. The
cars were badly demolished and a number of passengers
injured, two of them being dangerously hurt. One of the

cars contained forty passengers and the other twenty-five.

The Suburban car was completely turned over. The
accident was due entirely to the carelessness of the motor-
men, as the cars were in sight of each other for nearly a
block.

The Thomson-Houston International Electric company
has recently completed the equipment of the third electric

tramway on the overhead trolley wire system in France.
The line is three miles long, and follows the bank of the

Gironde from Eordeaux-Bouscat to Vigean, the gradients
and curves being easy throughout. The line is provided
with motor cars carrying forty passengers and weighing
five tons and trail cars for fifty passengers. Each
motorcar is provided with a single reduction 15 horse

power Thomson-Houston motor, weighing, with gearing,

nearly one ton. The ordinary speed is 7 j^ miles an hour.

Along with the announcement that electric railways, be-

tween New York and Chicago and between New York and
Philadelphia "are being projected," comes the statement
that ''the Canadian Pacific Railroad company will adopt
the trolley system for moving trains over two sections of

the Rocky Mountains. The power will be developed from
the waters that rush down the precipices and tumble over
the mountain sides. If such an experiment shall prove
successful, the waters that flow over the surface of the

Rocky Mountains will become of as great a value as the
mineral wealth that is hidden in their interior." The Can-
adian Pacific Railroad company has it within its power to

make some interesting experiments.

A project for connecting Highland Falls and West
Point, N. Y., by trolley cars is said to be well under way.
An electric comfany. with Capt, Charles F. Roe, Louis
F. Goodsell, and G. F. Anthony, a Newburg lawyer, as

the leading members, has been formed. The company
has established a line of wires from a point south of Fort
Montgomery through the town of Highland Falls to the

railroad station, and will begin at once to furnish the town
with electric light. If the authorities at West Point de-

sire it, the company will furnish the military academy

with light also. The plant is situated on Popolopem
Creek, nenr "Hell Hole." where one of the bloodiest fights

of the Revolutionary War occurred. The power will be
furnished from water stored in ponds, which has its rise

in the mountains.

As regards electric traction, says the London Railway
World, we remain nearly at the point reached a year ago,
although from undertakings which had then recently been
initiated, encouraging experience has been derived. In
March last the Liverpool Overhead Electric railway was
opened; it has since been working with great success, and
extensions of the line are probable. The South Stafford-
shire electric tramway has now been working for a year,

and while no figures have yet been published as to the
cost of electric traction, it is understood that they have
been in a measure satisfactory. The public, at least,

since a few irregularities incident to the introduction of
new apparatus and methods have been lemedied, has ex-

pressed nothing but approval of the change from horse
traction. The Hues have been visited by the officials of
many other towns which are now contemplating the
adoption of some form of mechanical traction. While
but one or two of these projects have, however, passed
the preliminary stages, there seems more reason than ever
before to anticipate further developments in electric trac-

tion in the near future.

MISCELLANEOUS,
The electric lighting and street railway plant at Elkhart,

Ind., was sold at auction to O. N. Lunbert, president of

the old company, for $21,000 last week. The incumbrances
are $75,000.

New machinery for the production of steel barrels is,

says Indiisti-'ics and Iron, being put down at Barrow. The
steel sheets which are used will be shaped by means of

hydraulic presses when the metal is hot, and the half-

barrels will be welded together by means of electricity.

The Akron Electiical Manufacturing company, Akron,
O., has been placed in the hands of the president, Frank
A. Wilcox, as receiver. The company is reported as
perfectly solvent, and the present difficulty is brought about
by its inability to collect debts which are now due. The
affa'rf of the concern will be carried on as usual.

The Ohio House has passed the Harshbarger resolution

providing for a special committee to ascertain the condi-

tion of the canals so far as needed improvements are con-

cerned and the probable cost of equipping the waterways
with electricity. If the report of the committee is favor-

able it is the intention to try the experiment of canal boats

propelled by electricity on Ohio canals.

_An ingenious tamp holder has been devised for the U5e

of the musicians in an orchestra during a dark change in

a theatrical or operatic performance. At the top of each
music desk is a cylinder containing two sixteen candle

power incandescent lamps. The cylinder has a quarter

inch slit along its entire length, and when placed at a cer-

tain angle sheds light all over the page of music, while all

around it is dark. This is far more effective in every way
than the ordinary shade.

Some trials have just been made at Kiel on board the

German war vessel Worth with an electrically lighted life-

buoy, the invention of Capt. Melter. The buoy was
thrown overboard when the vessel was proceeding at a

speed of about 16 knots. For a space of about twelve

seconds it was lost in the eddy currents caused by the

twin screws of the vessel, but then reappeared. The new
lifebuoy will be found useful at night time, and the expe-

riments resulted so successfully that it is probable that it

will be adopted generally in the German navy.

A suit has been brought by the corporation counsel

against the Cincinnati Edison company and its bondsmen
for $100,000, the full amount of the bond entered into

with the city for the lighting of the districts in which the

company has franchises. It is alleged that the company
has violated its contract by failing to light the second dis-

trict of the city at the time specified, and that the city,

having been put to a great amount of inconvenience and
expense therefrom, it is due to the corporation and its cit-

izens that the bond which was given for that purposed be
foreited.

The Thompson Electric Welding company of Lynn,
MasF., has brought suit in the United States circuit court

ai^ainst the Two Rivers Manufacturing company and Mann
Bros, of Milwaukee to recover damages alleged to have

resulted from infringement of patents controlled by the

Thompson company. The Thompson company alleges

that patents granted to it in i386 and i8S3 covering an
electrical welding machine, are encroached upon, whereby
the defendants are deriving great gains and profits. The
court is asked to issue an order restraining the Two Rivers

company from further encroaching upon their rights and to

turn over to them the profits and gains resulting from
machines made after their patents.

TRADE NEWS.
Walter C. McKinlock, of the Metropolitan Electric

company, Chicago, has just returned from a trip through

Indiana and Ohio, where he secured a number of excellent

orders for the Metropolitan company. W. II. McKin-
lock has also gone upon the road seeking the advancement

of his company. He is now in the West closing contracts.

The company recently received two large consignments of

the P. & B. products as it is the intention to keep enough

in stock to supply any demand promptly.

The Electric Appliance company, Chicago, reports that

its fixture business has increased to a point where it finds

it necessary to carry a large line of fixture accessories in

stock in Chicago. It is prepared to furnish from Chicago

a full line of electric glassware insulating joints, electrolier

wire, fixture cut-outs, etc. The contract for furnishing
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the electric lighting fixtures for the new addition to the

ChicaKO post otlice has just been completed by the F,lec-

iric Appliance company. The contract was secured only

after considerable competition, and the Electric Appliance

company feels considerably elated at having been able to

secure the contract.

"The History of a Lead Pencil," published by the

Joseph Dixon Crucible company, Jersey City, N. J., is as

complete a history of the growth and modern use of that

most useful of common articles, the lead pencil, that one

could wish to possess. The pencil has become such a

familiar article to the busy world that one seldom stops to

think of the process by which the different grades and

styles are turned out. This bcok, however, describes and

illustrates all of the pencils manufactured by this com-

pany, which is equivalent to saying that it treats of lead

pencils generally. The subject is not without interest,

and the book is certainly an authority.

The National Telephone Manufacturing company,

Boston, Mass., is calling attention in a circular letter to

the fact that Prof. W. L. Puffer, of the Massachusetts

Institute of Technology, in a lecture on telephone receiv-

ers delivered at the Wells Memorial Institute on February

13th, stated that as a result of his experiments com-

paring the different styles and makes of instruments, the

particular receiver telephone of the National Telephone

Manufacturing company, as shown, was the strongest and

most powerful instrument. He especially remarked thai

the two Bell receiver telephones, as shown, were good in-

struments, but that the National must be rated as first.

Many receiver telephones, both foreign and domestic,

were e.\:hibited. This decision, coming from such a com-
petent authority, is regarded as gratifying by the National

Telephone Manufacturing company.

The Page Belting company has issued an in-

teresting book designed to give an adequate

idea of how generally the company's product

was used at the World's Fair. This it accom -

plishes in a very satisfactory manner by means of a

number of excellent halftones made from pictures taken

of machinery upon which were used the belts of this com-

pany. Exposuresof 10 and 12 minutes were made upon
machinery in motion, and so accurate was the running of

the belts that the pictures show no blur. Prominent

among the illustrations is the reproduction of the St.

Gaudens medal, which was first shown to the trade by the

Page Belting company, and of which the company re-

ceived two from the Columbian Exposition. The book

is tastefully compiled, and in itself gives a very satisfactory

idea of some of the mechanical features of the fair. The
Chicago office of the company is located at 165 Lake
street.

The W. D. Graves Electrical & Machine Works,
Cleveland, O., has addressed an illustrated book to its

friends and patrons, which shows most of the specialties

handled by this concern. Prominent among these is the

Graves arc lamp, which will burn either singly on incan-

descent circuits or will run two or more in series, according

to voltage, and consume any desired quantity of current to

make a light of very high efficiency. The lamp is made
for all direct circuits, either arc or incandescent. No d-sh-

pots, clockwork or complicated set of springs are used in

connection with this lamp. A street hood has also been

placed upon the market by this company in connection

with the lamp. When for use on the incandescent circuit an

adjustable rheostat is placed inside of the hood, together

with fuse, making it only necessary to run wires from the

mains direct to the lamp. When for direct arc circuits,

the hood is supplied with a cut-off, so that the lamp can

be taken out and another put in its place while in circuit

without causing interruption to other lights. Another
article made by this company is the Graves transformer,

which possesses all the requirements for a successful

specialty. In the book are also to be found illustrations

of the switches and hanging boards, which form part of

the trade of this company.

BUSINESS.
The Indiana Rubber & Insulated Wire company,

Marion, Ind., will be represented at the convention by
Frank W. Brigham.

The Bryant Electric company, Bridgeport, Conn , whose
western oflSce is in the Monadnock building, Chicago, is

putting an excellent 500 volt cut-out on the market.

The Okonite company. New York, will be well rep-

resented at the convention by those convincing expounders
of the virtues of Okonite, Captain Willard L. Candee and
George T. Manson.

Kohler Brothers, Monadnock building, Chicago, western

agents of the Eddy Electric Manufacturing company, feel

very well satisfied with the amount of business they have
done during the last two months.

C. M. Turnquist, Lakeside building, Chicago, reports

having been very busy of late shipping small express and
mail orders to all parts of the country for house goods,

such as annunciators, burglar alarms, small motors, bells,

batteries, home medical battery outfits, etc.

The attention of electrical engineers is directed to the

Samson turbine water wheel, built by James Leffel &
Co., Springfield, O. This wheel is furnished in a

number of styles on upright and horizontal shafts, and is

specially designed and adapted for driving electric light-

ing and power plants.

The Metropolitan Electric company, Chicago, is intro-

ducing a three-way switch made by H. T. Paiste. This
switch has a great many advantages. It has a long arc

and the make-and-break is absolute. The company is re-

ceiving numerous tesiimonials regarding the N. I. R. wire.

An important user writes that his electrical engineer con-

siders N. L R. the finest wire he has used, and that he

has used all kinds.

The Electric Appliance company, Chicago, finds great

pleasure in being able to report that it is again prepared to

furnish the old Packard lamp made as it used to be made
in the first days of the lamp business. This announce-
ment will be welcomed by electric light men who appreci-

ate the economy of using a high grade article at a slightly

advanced cost. Before the months of patent litigation the

Packard lamp was very popular. It has been squelched
for some time, but is again on decks and at will once take

its place at the head.

The Abendroth & Root Manufacturing company, 28
Cliff street. New York, reports a brisk demand for its

Root improved water tube steam boiler, with recent orders

of 248 horse-power from the Para, Brazil, Electric Light
company; 2,000 horse power for the tunnel plant, from the

Baltimore & Ohio Railroad company, Baltimore, Md.;
4,000 horse power from the Cincinnati Street Railway
company, and two large boilers from the Flatbush Gas
company, Flatbush, Long Island, N. Y. The Root boiler

is well known to the electrical fraternity.

The Ball Engine company, Erie. Pa., has made a number
of mstallations in connection with various types of dyna-
mos. Among late ones may be mentioned two 2eo horse
power Cross compound engines, directly connected to

Siemens .S; Halske dynamos in the Lumber Exchange
building. Minneapolis, Minn.; one 125 horse power simple

engine, in connection with a Waddell-Entz dynamo, in

the store building of Willoughby, Hill & Co. , Chicago;
one 80 horse power engine, in connection with a Waddell-
Entz dynamo, in the building of Cumner, Craig & Co.,
Boston, Mass.

W. D. Holmes and George W, Walker, manufacturers'
agents, 136 Liberty street. New York, are placing on the
market a new and novel electric shade, which has several

advantages combining lightness, durability and tow price.

The shade is made of celluloid, and has a fixture attached,

which will be suitable for any socket. These shades are

in all colors, from a dark bottle green to a plain white, are
unbreakable, and can be washed the same as porcelain.
They have also a cheaper grade made of paper, which is

having a large sale among the central station and factory

plants. Mr. Holmes and Mr. Walker are well known to

the electiical fraternity, and are to be congratulated upon
securing such a good agency.

The metal sheathed bushing which the Central Electric

company has recently put on the market, conforming with
the underwriters' requirements, has come into immediate
popularity, and in explanation of the reason the Central
Eleciric company says that there is no better article of a
similar nature offered to the trade. It is confidently expected

that this bushing will take the place of glass, porcelain and
vulcanized rubber, as the expense is considerably less, and
it is better adapted for the use it is intended, being easily

and safely driven in position without liability of breaking.

The Central Electric company has a complete stock of the

various f-izes, and is prepared to fill orders promptly. The
demand for Manson tape is steadily on the increase; in

fact it has been so large that the Central Electric com-
pany h:LS found it difficult to keep a sufficient quantity in

stock. This tape is of the Okonite company's manu-
facture.

H, F J.
Porter, who was the first assistant mechanical

eneineer at the late exposition during its period of con-

struction, and afterwards assistant chief of the machinery
department, has formed a partnership with Albert Fisher,

formerly Chicago representative of the Ball, Watertown
and Green Engine companies, and together they have
opened an office at 1025 Monadnock block, where, under
the name of Fisher & Porter, they will carry on a contract-

ing engineering business in the line of complete equipment
of steam plants, giving especial attention to large work.

They have been made western representatives of the Prov-

idence Steam Engine company, sole builders of the im-

proved Greene engine, and of the Altoona Manufacturing
Company, builder of the M. A. Green engine, thus hand-
ling engines of the very highest grade of both the slow and
high speed types. The firm is prepared to meet any
demand for first-class work in this direction. It is making
arrangements with other eastern manufacturers as agents,

and expects to be ready in other lines to take advantage of

the incoming tide of business, of which it already sees in-

dications.

ELECTRICAL PATENTS.
Issued Febritary 20, l8q4.

514.902. Alternating Current Motor. C. S. Bradley,

Avon, N. Y.

The motor is provided with a primary element and two closed
second- ary circuits on the other element, one of high and the
other of low resistance, means being provided for shifting the
elements relatively, so that the primary may co-operate with
either or both secondaries.

514.903. Alternating Current Motor. C. S. [Bradley,

Avon, N. Y.

The motor has one element wound to develop progressively
shi'ting magnetic poles, and the other element provided with
a closed secondary circuit inductively related to the shifting
poles, means being provided for developing opposing electro-

motive forces in the secondary circuit, a common branch path
of relatively high resistance being provided for currents due to

the opposed electromotive forces.

514.904. Alternating Current Motor. C. S. Bradley,

Avon, N. Y.

The motor is provided with two armature circuits, one of
which is an inductive circuit continually closed upon itself,

and the other of which is connected with the source of supply
through are-directing commutator, which produces constant
polarization of the armature core at synchronous speed,
whereby the latter will fall into operation when the motor ap-
proaches synchronism.

514,907. Dynamo electric Machine. C. F. Brush, Cleve-

land, O.

The dynamo \% provided with two series of fleld magneto,
r wo "r more coils of conductor \\a.v\n% their pl.incs substan-
ii;iily in the line of their movement between the poles of the
liclil jiiaxnels, a diamagnetic support on which the ciiN arc
mounted, and a sJiaft composed of sections separated by in-

sulating iiiaicrial.

514,913. Cushion for Telephone Receivers. V. A.
Cook, Averill Park, N. Y.

An elastic annular cushion is attached to the end of the re-

ceiver, which is held against the car, thuscxcluding extraneous
sounds while listening at the receiver, as well as furnishing
a soft bearing against the ear.

Telephone. D. Drawbaugh, Eberlys Mil514 91^-

Pa.

A diaphragm carries two resistance-varying electrodes elec-

trically insulated from each other, the opposing electrodes of
each set being mounted upon vibratory supports and provided
with means for adjusting the initial pressure between the elec-

trodes,

514,920, Telephone Transmitter. P. Fitzsimons, Bir-

mingham, Ala.

514,925, Electric Cable. Theodore Guilleaume, Muel-
heim-on-lhe- Rhine, Germany.

514.932. Trolley Wire Support. R. M. Hunter, Phila-

delphia, Pa.

514.933, Transformer. P'. S. Hunting, Fort Wayne,
Ind.

The transformer is adapted to develop from two or more
magnetic cores or circuit?, in which the magneto-motive forces
differ in phase, an induced current of definite phase displace-
ment, and comprises a series of coils inclosing respectively the
magnetic circuits, the number of convolutions in the several
coils being apportioned to develop a resulting current of the de-
sired phase.

514,960. Electric Bell Alarm. William H. Orpen, Jr.,

Brooklyn, N. Y.

514,972. Electric Railway System. N. Tesla, New
York, N. Y.

The system comprises an insulated and electrically screened
supply conductor extending along the line of travel, and a
motor car carrying a conducting plate or bar in inductive rela-

tion to the screened conductor and in electrical connection
with the motor, the screened conductor carrying currents of
high potential and frequency.

514,973 Electrical Meter. N. Tesla, New York. N. Y,
'I'he method of measuring the amount of electrical energy

expended In a given time in an electric circuit of alternating
currents consists m maintaining by such currents a high tension
discharge through a rarefied gas between two conductors, and
computing from the amount of the parti^'es thrown off from
the conductors, or one of them, by the action of the discharge,
the energy expended.

^

514,975. Electrical Annunciator. N. M. Watson, De-
troit, Mich.

514,979. Battery. D. H. Wilson, Chicago, III.

c; 14,980. Switchboard System. D. H. Wilson, Chicago,
III.

514, 98r. Circuit Making and Breaking Device. D. H.
Wilson, Chicago, 111.

515,023. Electrical Converter. A. L. Riker, New York,
N. Y.

515,022. Electric Arc Lamp. L. W. Rushraore, Brook-
lyn, N. Y.

515.087. Electric Distribution Box. O, D. and M. A.
Kleinsteuber, Milwaukee, Wis.

515.108. Electrical Circuit Controller. R, Callender,

Brantford, Can.

515.109. Electrical Circuit Controller. R. Callender,

Brantford, Can.

515.110. Automatic Signaling Transmitter. R. Callen-
der, Brantford, Can.

515,125. Arc Lamps. W. O. Meissner, Chicago, 111.

515,145. Electric Signaliog Between Railway Trains.

J. J. Czepull, Lancaster, Pa.

515,179. Electric Railway Conduit. M. S, Towson,
Cleveland, O.

515,192. Material for Itisulating Electric Wires. Gustave
A. Caunot, London, Eng.

The insulating material comprises a coating of albumen,
peat fiber, spermaceti and tar.

515,205. Electric Arc Lamp. Bruce Ford, Johnstown,
Pa.

515,216. Dynamo or Electric Motor. L. Gutman, Pitts-

burg, Pa.

515,238. Trolley Conductor and Support. M. D. Law,
Washington, D. C.

515,241. Rheostat. J. B. Lyon, Brooklyn, N. Y.

515.254. Rheostat. A. J. Shaw, Muskegon, Mich.

515.255. Electric Elevator Brake. A. J. Shaw, Muske-
gon, Mich.

515.256. Electric Elevator Brake. A. J. Shaw, Muske-
gon, Mich.

515,274. Indicator for Electric Cars. Henry C. Beck-
man, St. Louis, Mo.

515.280. Rheostat. G. A. Brown, Muskegon, Mich. .

515.281. Electric Elevator Brake. G. A. Brown, Mus-
kegon, Mich.

515,286. Electric Steering Gear. Frank L. Dyer, Wash-
ington, D. C.

515,304. Rheostat. A. J. Shaw, Muskegon, Mich.

515,308, Electric Railway Trolley. C. J. Van Depoele,
Lynn, Mass.
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M. J. Francisco, President National Elec-

tric Light Association.
It is appropriate at this time that the National Electric

Light association should select for its chief executive

officer the man who more than any other member has been

the champion of the central station companies against the

encroachment of municipal officers and parent companies.

M. J, Francisco, who was elected president forthe ensuing'

year at the Washington convention last week, has long been

identified with the association work, and has contributed

largely to the growth and influence of the organization.

Mr. Francisco is a Vermonter by birth, and lineally

descended from the men who made the Vermont shore of

Lake Champlain famous during the days of the Revolution.

He entered Oberlin College at an early age, and, after com-

pleting his studies, traveled extensively in the

South and West, locating in Harrisburg.Pa.,

in 1S67, where he established the Pennsyl-

vania College of Trade and Finance. Over

this he presided until failing health com-

pelled him to return to Vermont, since

which time he has been identified with the

best interests of his native state. As man-

ager of many of the largest English insur-

ance companies, he has made an excellent

record in New England. He entered the

electric light field in 1S87 as the president

of the Rutland Electric Light company,

becoming a member of the National Electric

Light association in its early struggles He
was made a member of the executive com-

mittee at the Kansas City convention and

second vice-president at Providence. He

was advanced to the position of first vice-

president at the St. Louis convention, and

at the Washington meeting last week was

elected president. At the Cape May con-

vention he read his first paper on "Municipal

Ownership," which attracted wide-spread

attention. He has contributed to many sci-

entific journals on this and kindred subjects.

In 1893 he published a book entitled

"Municipal Ownership:—Its Fallacy," which

secured favorable mention from the press of

this country and Europe.

Mr. Francisco's reputation, both in elec-

tric light and insurance matters, has been such

that he has been called to Washington, and

before the state Legislatures of Massachusetts

and Vermont to discuss matters pertaining

to these subjects. In 1863 he married the

daughter of Israel Holmes, the founder of

Holmes, Booth & Hayden, a name familiar

to all electrical men.

the association who attended the meetings were J. Frank

Morrison of Baltimore, Edwin R. Weeks of Kansas City,

Marsden J. Perry of Providence, Charles R. Huntley of

Buffalo and James I. Ayer of St. Louis. The reappear-

ance of Messrs. Morrison and Perry showed that these

gentlemen had not lost interest in the association. Mr.

Weeks has been a familiar figure at conventions for years,

rarely missing a meeting. Messrs. Huntley and Ayer

were warmly welcomed, as recollections of tlie hospitable

treatment accorded the members at Buffalo and St. Louis

were still fresh in the minds of the delegates.

A feature of the convention was the discussion of several

important topics upon which the speakers selected were

recognized authorities. This discussion generally devel-

oped into one in which the entire convention took part, and

The Washington Convention.

Last week's meeting of the National Elec-

tric Light association at Washington was

important to all who have the interest

of the association at heart. For I he first

time the association broke away from the tradition of

holding the convention at the home of the president.

Then, too, the sccial features were not permitted to

monopolize the attention of the members; in fact,

there was an organized effort to make them subor-

dinate to the business of the convent'oD, and in this the

association was successful. As a result,- the meetings

were well attended, the discussions were pretty gen-

erally paiticipated in, and altogether the convention

had more of the air of a business gathering than any of

those that have been held of late years.

A feature of the meetings was the presence of many
men who formerly figured prominently in the work of the

association, but who have not given the organization as

much personal attention and have not taken an active part

in recent conventions. On Wednesday morning several of

these gentlemen occupied seats on the platform and after

the meeting they took occasion to renew old acquaintances

among the members. Among the former presidents of

M. J. FRANCISCO.

in this way the interest was maiatained. Another new

feature introduced at this convention was the question box.

Members were requested to ask any and all questions that

pertained to the association. Executive sessions were

held each day, at which subjects of management, policy

and other topics of special interest to members were dis-

cussed. These meetings were well attended and proved

an attractive feature,

On Tuesday the ladies in attendance were given a car-

riage ride about town, the public buildings, grounds,

boulevards and residence districts being visited.

One of the most interesting numbers on the programme

was the lecture by Messrs. Martin and Stieringer on the

World's Fair lighting effects. There were many fine

views shown, illustrating the principal features of the

lecture.

Each member of the association was presented a

handsome souvenir of the meeting in the form of a sterling

silver sword for a scarf pin.

American Institute of Electricai Engi-
neers.

At the February meeting of the American Institute of

Electrical Engineers the following named gentlemen were

elected associate members: Clifford D. Babcock, New
York, N. Y.; William S. Barstow, Brooklyn, N. Y.;

Albert L. Clough, Manchester, N. H.; James W. Crosby,

New York, N. Y. ; George Forbe?, London, England;

Arthur Frantzen, Chicago, III.; Edward M. Gerry, New-
ark, N. J. ; Charles Gesseaume, Newark, N. J.; Harold
Harrison, Montclair, N. J.; E. Randolph Hix, New
York, N. Y.

; James A. Lighthite, San Francisco, Cal.;

H. H. Morehouse, Guatemala, Central America ; Charles E.

Polts, Brooklyn, N. Y. ; Albert E. Richardson, London,

England; Charles F. Rittenhouse, New York, N. Y. ; S.

D. Snook, Brooklyn. N. Y.; E. W. Trafford,

Richmond, Va. ; Aueustus Treadwell, Jr..

Brooklyn, N Y.; George E. Wendle, South

Bethlehem, Pa.

On the Epproval of the board of examiners

the following named associate members were

transferred to full membership: Byron C.

Wolverton, Elmira, N.Y.: C. R.Van Trump,
Wilmington, Del ; William D. Sargent,

Brooklyn, N. Y.; Clarence E. Gifford, Buf-

falo, N. Y.
; Jesse R. Lovejoy, Boston,

Mass.

The following circular letter has been issued

by W. J. Hammer, chairman of a special com-
mittee of the American Institute of Electrical

Engineers, appointed for the purpose of

securing a reconsideration of a recent ruling of

the PostofSce Department. This letter has

been addressed to members of Congress and
Uuited States senators, and the Institute

desires the co-operation of other societies in

the work:

Under recent rulings of the Postoffice De-
partment all papers published by colleges,
fraternities, scientific or professional societies
are now denied admission to them-ails as sec-
ond-class matter, and hence such journals are
compelled to pay from eight to sixteen times
as much postage as other papers. The Ameri-
can Institute of Electrical Engineers, the rep"
resentative organization of the electrical pro-
fession in this country, believing that such a
ruling is a manifest disadvantage to itself, as
well as to similar scientific and professional
societies, the distribution of whose publica-
tions confers very great bent fit:i upon its mem-
bers and upon the world at large, and believ-
ing it to be to the best interests of our counti y
that the Senate and House of Represenlaiives
should assist and foster the efforts of all such
scientific and professional organizations as
our own in their efforts to disseminate knowl-
edge, and being informed that a bill has been
introduced in the Senate by Senator Mao-
derson, said bill being Number 1,353, and a
similar bill. Number 4 897, having been
presented in the House by Hon. E. J. Hainer,
which bill has been introduced wuh a view
of making an exception in favor of benevo-
lent and fraternal societies and incorporated
institutions of learning, we, the undersigned,

representing a special committee appointed by the council
of the American Institute of Electrical Engineers, request
that the above bill, known as the Manderson Hainer bill

shall be so modified as to include the regular monthly,
-quarterly or yearly publications of scientific and other
professional societies.

The American Institute of Electrical Engineers has been
informed that the representative engineering societies of
this country will take similar action in regard to this mat-
ter, and so important do we deem this that our committee
has been requested personally to present our application in

Washington. It seems strange that such publications as
our own, until recently accorded the second-class (one
cent per pound) rates, are now ruled out, while
such publications as the Police Gazette and pirated cheap
novels still enjoy this privilege. We have been informed
of one society of high standing in this country, which
would be compelled to cease publishing its proceedings
should its present large expenses be further increased by
placing it under the recent rulings of the Postoffice De-
partment. This will also apply to other scientific

and engineering societies, and will very considerably
hamper the work of all such professional societies as our
own.
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An Illuminated Wagon.
In electrical advertising llic storage battery lias proven

to be a very imporlanl factor, especially where it is desired

to furnish light for portable signs. One of the best and

most attractive applications of this sort may be seen upon

the streets of Chicago at night, where an ordinary delivery

wagon, which has been equipped with the necessary

appliances for producing electric liglit, attracts consider-

able attention. The wagon belongs to the "Hub" cloth-

ing establishment, and, as seen in Fig. i, presentsan exceed-

ingly trim and light appearance. Around the glass sides,

wired upon six circuits, has been placed about So six

candle power incandescent lamps, taking nine volts.

These lights are thrown in and out of circuit by means of

a small cylindrical switch in the body of the wagon eeared

to a 1-16 horse power motor, current to which is furnished

by a storage battery. Five 175 ampere hour secondary

cells of the American Battery company's type sup-

ply the current for the lamps Their arrangement as well

as the switch and motor are shown in the interior view of

the wagon. Fig. 2. The lighting effects, however, are not

confined to the wagon itself by any means, for wires pass

out upon the harness of the horses, which is studded here

and there with groups of miniature lamps, presenting a

very pleasing effect. The passage of this brilliant,

changing, flashing carriage down the streets at night,

liberally covered with advertising matter, presents a hint

to enterprising advertisers who are continually upon the

look out for something novel and striking and portends a

fruitful field for the consideration of storage battery men.

Bennett, Jr., E. II Elizabeth, N. J
Beran, 1' ,-,, ,,,- New York
Bibber, C. E,, and wife Boston, Mass
Biddle, J. G Hiiladelphia

Blaxter. G. li Pittsburg. Pa
Itullcs, F. G Washington. D. C
Bosl y, A. L Frederick, Md
Boudinot, George S Washington, D. C
liowen, M. I)., C. H Washington, D. C
Bracken, William New York
Brady, T. H ,.. .. New Britain, Conn
Bragg, C. A., and wife Philadelph'a

Brigham, F. W Boston, Mass

Members and Visitors.

Following is a list of the members and visitors in a',-

tendance at the Washington convention of the National

Electric Light association:

Adams, H. C, New York
Alberger, L. R.. New York
Alexander, P. H Baltimore, Md
Andrews, W. S LiiiCister, Pa
Annear, W Philadelphia

Anthony, Prof. W. A., and wife . . . . Manchester, Conn
Appleton. J Philadelphia

Armstrong, E. A Camden, N. J
Ash, J. R Washington, D. C
Atkinson, E. P New York
Ayer, James I. S-. Louis, Mo

FIG. I. AN ILLUMINATED WAGON.

B:ock, W.lliam M Paterson, N. J
lirophy, Capt. William Boston, Mass
Btown, George W Portland, Me
Brown, G. T Nashville, Tenn
Bryant, W. C Bridgeport, Conn
Buchnian, E Wheeling, W. Va
Buddy. S. P Philadelphia

Burkett, J Washington, D. C
Burltigh, J. J., and daughters Camden, N. J
Bums, C.F.... , Rochester, N. Y

Cabot, J. A Cincinnati, O
Caldwell, Edward Chicago
Calkins, F. E Chicago
Calveiley, W. D Houghton, Mich
Candee, W. L. wde and daugh er New York
Carnes, W. W Memphis, Tenn
Carpenter, C. E . . . . Bridgeport, Conn
Carter,' George G „., Chicago

FIG 2. AN ILLUMINATED WAGON.

Babcock, E. L Cuyahoga Falls, O
Babcock, C. A Cuyahoga Falls, O
Baker, Jr., C. O., and wife Newark, N. J
Baldwin, O.H Pittsburg, Pa
Banfield, W. F Baltimore, Md
Barnard, G. A Salem, O
Barstow, W. S Brooklyn, N. Y
Bauer, A. H

,
Chicago

Beach, R. H New York
Beal, M. A Rockford, III

Brander, Thomas W Richniond, Va
Belote, James L Norfolk, Va
Belyen, Sanford Philadelphia

Cartwright, David J Boston, Mass
Gassier, Louis, and wife New York
Chamberlain, W. H Norfolk, Va
Chase, S. A ,New York
Childs, S. M Baltimore, Md
Christopher, C. F Washington, D. C
Cissel, R. B Newark, N. J
Clapp, A. W Washington, D. C
Clark, W. A. , and daughters Wyoming, O
Clark, Frank H New York
Clay, Henry Philadelphia
Cleverly, H. A Philadelphia
Coffman, JohnR.. , Northeast, Pa

Coles, S. L New York
Collins, W. Forman Chicago
Colvin, F. R ,.... New York
Comslock, L, K Chicago
Conney, J W Baltimore, Md
Corey, R. 1! New York
Coughlin, W. II Wilkinsburg. Pa
Coulthurst, G. H New York
Cox, Gsorge E Baliimore, Md
Crane, W. F. D New York
Crane, F. N . . , Newark, N. J
Crider, J. S Pittsburg, Pa
Grossman, T. E Brooklyn, N Y
Cummings, E. A Chicago
Cutter, H . B Philadelphia
Cuttriss, Charles New York

Darlington, F. W Philadelphia
Darrell, H. C Baltimore, Md
Davis, D. L Salem, O
Davis, Isaac Boston, Mass
Davis, Charles I Boston, Mass
Davis, H. M New York
Dee, James R Houghton, M ich

DeCamp, A. J., wife and daughter Ph ladelphia

DeLand, Fred Chicago
Dennison, G. G Washington, D. C
DeRonde, Frank New York
Doan, F. P Jacksonville, 111

Dodge, Prof. O. G Washington, D. C
DouDleday, Chail-s D New York
Douglas, S, A., and wife New York
Downs, B. B Warren, O
Duncan, Dr. Louis Baltimore, Md
Dunlevy, H. H, and wife Wheeling, W. Va
Durborow, Jr., Hon. A. C Washington, D. C
Durlijig, C. R Baltimore, Md

Edgar, H. J Atlanta, Ga
Edwards, Charles C Baltimore, Md
Ellis, C. F Swissvale, Va
Ericson, C Baltimore, Md
Eshburn, C. T New York
Evans. D. E Baltimore, Md

Faber, Jr., C. R Toledo, O
Fairbanks, H . H Worcester, Mass
Fdlows, W. H Springfield, Mo
Ferguson, J., and wile Brooklyn. N. Y
Ferris, W. J Chicago
Field, A. W Columbus, O
Field, John M Berlin, Conn
Field, C. J ..NewYork
Field, I. M Bridgeport, Conn
Findley, J. H Ogdensburg, N. Y
Fisher, G. H. . Philadelphia
Flavin, J.J Buffalo, N. lY
Foote, J. B Battle Creek, Mich
Foo e, W A . Jackson, Mich
Foote, Allen R , Washington, D. C
Forbes, George NewYork
Ford, Frank R Philadelphia
Foster, H. A. , and wife New York
Francisco, M. J , and wife Rutland, Vt
Frye, Henry W New York
Fulton, George .,,.,, New York

Gage, N. W NewYork
Galloway, J. R Battle Creek, Mich
Gardiner, J . C Philadelphia

Gardner, J. G Toronto, Ont
Garnett, James Philadelphia
Gates, J.J Hartford, Conn
Gates, J. Holt Chicago
Gawthorp, E. B Baltimore, Md
Gorke, H.J Syracuse, N. Y
Graham, J. P Altoona, Pa
Gregory, C. E , Chicago
Greeley, Gen. E. S New York
Greene, W.J Cedar Rapids, la
Greene, E. B. Altoona, Pa
Greene, B. E New York
Greene, S. D New York
Groe'zinger, A Pittsburg, Pa
Groff, W. E Harrisburg, Va
Gwynn, Joseph Steubenville, O

Haac, Felix Philadelphia
Hague, C. J New Haven, Conn
Hall, H. P Boston, Mass
Hall, J. P NewYork
Hall, Newton NewYork
Hamill, S. M Cleveland, O
Hammer, W. J., and wile New York
Hanks, W. F Philadelphia

Harrington, F. W NewYork
Harrington, W. E Camden, N. J
Harris, B. F Champaign, 111

Harvey, A. W Chicago
Hatch, B Hartford, Conn
Hawkins, F. M Rochester, N, Y
Hayes, S. Q Washington, D. C
Heinrichs, R. O Newark, N. J
Heinrichs, Ernest H Pittsburg, Pa
Henkle, Chas. E Washington, D. C
Herrick, A. B Schenectady, N. Y
Hill, W. S Boston, Mass
Hills, C. I Hartford, Conn
Hinds, J. S Philadelphia
Hinds. J. L Syracuse, N. Y
Hoag, G. M Cleveland, O
Holden, A. L Boston, Mass
Holliday, E. M Wheeling, W. Va
Holmes, G. R Baltimore, Md
Holmes, R. P Youngstown, O



March lo, 1S94 WESTERN ELECTRICIAN. "S

Hover, P. H Chicago
Howard, Louis New York
Howell, W. S Harrison, N. J
Hubbell, H. A Bridgeport, Conn
Hughes. C. C Baltimore, Md
Hunt, W. T New York
Hunter, Maurice Richmond, Va
Huntley, C. R Buffalo, N. Y

Insull. Samuel Chicago

Issertel, H. G , and wife New York

Jackson, George J Norwich, Conn
Jackson, G. T .....New York
James, A. B Baltimore, Md
Jennings, John J Wilkinsburg, Pa
Johnston, W. J., wife and daughter New York

Jones, A. J New Brunswick, N. J
Jones, C. E. Cincinnati, O

Keck, T. P Savannah, Ga
Keefer, E. S • NewYork
Kellogg. Jr.. H. C Philadelphia

Kenfield, F. S Chicago
Kester, J. F Buffalo, N. Y
Key, W. S Boston, Mass
Kimball, A. H Fitchburg, Mass
Kimball, A. H New York
Kirkegaard, Georg Brooklyn, N. Y
Knox, F. H Baltimore. Md
Knudson, A. A New York

Merriam, E. B Cleveland, O
Mitchell, D. L , . . .Taunton, Mass
Mitchell, P. W..., NewYork
Moore, George T New York
Morrison, J. Frank Baltimore, Md
Morrison, W. J Syracuse, N. Y
Murphy, T. J New York

Nahm, Louis St. Louis, Mo
Neal, Frank D Washington, D. C
Newton, W. J New York
Newton, A. J Windsor, Conn
Newton. C. E Hartford, Conn
Nicholls, Fred Toronto, Ont
Noonan, J , and wife Paterson, N. J

O'Hara, J. B Chicago
Orford, J. M.. and wife Boston, Mass
Oiborne, W. F New Yoik

Packard, W. D Warren, O
Page, A. D Harrison, N. J
Parsons, F. B New York
Patterson, A. H , and wife New York
Patterson. Hugh Baltimore, Md
Pease, Alfred H Hartford, Conn
Peck, E. F., and wife Brooklyn, N. Y
Pentz, J. A Philadelphia

Perkins, T. C Manchester. Conn
Perry, F. L Chicago
Perry, M.J Providence, R.I
Pfatischer, M Philadelphia

Schieren, Charles A., Jr New York
Scott, C. F, Bristol, Pa
Scott, C. F Pittsbure, Pa
Searles, A. L New York
Seely, J. A , and wife New York
Sepp, Charles F New York
Sexton, U. W Anniston, Ala
Seymour, A. P Syracuse, N. Y
Seymour, E. W. , and wife New York
Shain, CD NewYork
Shainwald, R. L. , and wife New York
Sharp, Jacob Salem, O
Shaw, Hon. G. B Eau Claire, Wis
Shaw, W Wilmington, Del
Shaw, A. C Boston. Mass
Shay, J. H Chicago
Shippey. H. L New York
Smith, J. E New York
Smith, H. J., and wife New Yoik
Smith, R. B Philadelphia

Smith, T. Carpenter Philadelphia

Smith, J. O Baltimore, Md
Spenser, Thomas Pniladelphia
Starr, C. C Halifax. N. S
Stetson, G. R New York
Stewart, Robert NewYork
Stieringer. L New York
Stillwell, L. B. Pittsburg. Pa
S irn, Louis New York
Stock well, Edward Chicago
Stump, C. E NewYoik

DELEGATED AND VISITORS AT THE NATIONAL ELECfRIC LIGHT ASSOCIATION CONVENTION AT WASHINGTON.

Lamed. C. A •••. New York

Law, M. D Washington, D. C
Lawrence, William NewYork
Learned. Waldo A N.won, Mass

Lease, G. R Cleveland, O
Leonard, H. W NewYork
Leonard, F. H New York
Little, F. P.. Bu£filo,N. Y
Lovejoy, J. R Philadelphia

Lucas,! J. L Boston, Mass
Lufkin, H. L New York

Lyell, John W Camden, N. J

Mace, Romaine, and wife New York
Magee, F, A New York

Manning, H.S, Chicago

Mansrn, George T., and wife New York

Manwaring, A. H., and wife Philadelphia

Maikle, A Hazlelor, Pa

Marks, L. B NewYork
Marsh, F. W Pittsburg, Pa
Martin, C. C Parkersburg, W. Va
Martin, A. J

Philadelphia

Martin, T. C New York
Martin, A. T New York

Mason, J. H., and daughter Boston, Mass
Mavnard, George C Washington, D. C
Mc'Duff , G. G New York
McGhie, J New York
Mclntire, C. H Newark, N. J
Mclntire, J. D Washington, D. C
McLay, H. Kent Baltimore. Md
McLaren, P. L NewYork
"McLaughlin, L. K Brooklyn, N. Y
McLaughlin, Louis Beverley, Mass
McLeer, John Philadelphia

McKinlock, George A., and wife Chicago

Mead, M. W Pittsburg. Pa
M.endenhall, Prof T. C r : • . Washington D. C

Phelps, G.jM NewjYoik
Phelps, Jr.', C. E ; Baltimore, Md
Phillip?, E. F Detroit, Mich
Pierrez, J. C New York
Pool , H. W New York
Poole, C. P Baltimore, Md
Poor, George H Boston, Mass
Porter, George F New York
Powell, John C Baltimore, Md
Powers, E. L ; .Chicago

Price, C. B , Boston, Mass
Price, Charles W New York
Pritchard, S. F Lynn, Mass
Pulsifer, Thoiras C -^-. ,.., Manchester, Conn
Pyle, J. E West Chester, Pa

Ransom, C ..NewYork
Record, E. A Boston, Mass
Redman, George A... .'. . Rochester, N. Y
Reed, H. D NewYork
Reed, E. R Chicago
Reese, A. L. A Baltimore. Md
Reiman, G. L '. .Chicago

Rhotehamel. J. H St. Louis, Mo
Richards. H. T New York
Richter, Eugene Philadelphia

Ridgeway, J. T Trenton, N. J
Ridlon, Frank Boston, Mass
Ries, E. E Baltimore. Md
Robertson. A. M Minneapolis, Minn
Rodman, C. L - . Ravenna, O
Ross, E. L Indian Orchard, Mass
Rowland, Prof. H. A Baltimore, Md
Rase, A. L Sparrows Point, Md
Ryan, W. E Washington, D. C

Salom, P. G Philadelphia

Sarrati, E. A • .. Cincinnati. O
Scheffler, F. A , , , .New York

Sullivan, M, J , and wife Chicago
Sweeter. F. D.. and wife Wilmington. Del
Swetland, H. M., and wile... New York

Taft, F Brattleboro, Vt
Tasker, F. H Pittsburg. Pa
Taylor, F NewYork
Terrv, F. S Chicago

Thel'ow, F. B Philadelphia

Thilow, F. B New York
Thomas, F Baltimore, Md
Thomas, Maurice W Richmond. Va
Thomson, D New York
Tobes, George Clean. N. Y
Todd, F Chicago

Tolles, C. L Hartford, Conn
Torre, F. Dell Baltimore, Md
Townley, C Pittsburg, Pa

Urquhart, D, R Boston, Mass

Vai', J. H NewYork
Vallee, G. A. , and wife Philadelphia

Vandervort, N. A Pittsburg, Pa
Van Etten, J. A ..Little Rock. Ark
Van Nuis, C. S New York
VanjTrump, C. R Wilmington, Del

Van Vleck, J NewYork

Wason, C. W Cleveland, O
Watson, Robert Washington, D. C
Waugh, C. T New York
Weaver, W. D NewYork
Webster, N. D Philadelphia

Weeks, E. R Kansas City, Mo
Western, B. R NewYork
Weston, Edward Newark, N. J
Wetzler, Joseph New York
Wheeler, S. S., and wife New York

White, C, P ,
Evansville, Ind
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White, \V. D Biltimore, Md
Wiley, G. I New ^'ork

Wilkins, F. II
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Traveling Electric Crane.

The accompanying cut illustrates an electric traveling

crane employed in the St. Chamond Steel Works, France.

The crane is constructed on the principle of separate

may take place at the same time, the rapidity of each

being controlled electrically.

The motor for locomotion is indepindeat of the slewing

motion, and drives one of the four wheels by means of

worm and worm-wheel bevel gear. The traveling mechan-

ism is in all reipi:t5 sioiilir to ao electric locomolive.

The traosmission of the electrical energy is accomplished

by the employment of an overhead conductor--a wire of bard

copper of about 7 millimeters in diameter—which was

stretched on special insulators above the center of the track,

in the same manner as in an electric railway. This wire is

abDve the highest point of the jib of the crane, so that the

latter can move freely in every direction. A bronze trolley

wheel at the end of the arm runs on the fixed conductor.

Regard for the turn-tables at the crossings of the track

and for the slewing of the crane jib (and the consequent

turning of the platform with the man in charge and the

electrical apparatus) made it necessary that the machinery

for the transmission of the electrical energy should have

two absolutely independent movements, namely: (i) A
free movement of the contact arm around the vertical

twining axle or the crane, and that without hindrance to

TRAVELING ELECTRIC CRANE.

mechanism for the lifting and traveling motions, such as

is adopted by the Mascbinenfabrik Oirlikon for ordinary

traveling cranes, and is for use on a horizontal track with

turn-tables in an erecting shop. It has a total weight of

15 metric tons and will raise a loid of S tons at the rate of

4 feet 5 inches per minute, and smaller loads at a pro-

portionally increasing rate, the maximum being 7 feet 9

inches per minute. It will travel at the rate of 66 feet per

minute, and slew at the rate of iS feet per minute. Th^

motors are of the standard types of the Mascbinenfabrik

O^rlikon. The motive p^wer is conveyed to the lifting

and traveling mechanism by means of a worm and

worm-wheel. The motor for the lifting apparatus is

on the platform, which turns with the jib of the crane.

As the crane is carried on balls, the power required to

turn it is exceedingly small, and it would not have been

profitable to set up a motor for that purpose only, more

especially as the space at disposal in the St. Chamood

Steel Works was very limited. The motive power was

therefore coaveyed by inserting a small coupling, the con-

nection being of course brokeii by uncoupling. The

lifting chain is wound on a cast-iron cylinder, and to in-

sure precision in the lowering of loads the axle of the

worm turning the worm-wheel of the cylinder is provided

with a brake. Moreover, it is possible to disconnect the

working of this cylinder, so that both hoisting and turning

movements are not oaly indepandent of each other, but

its movement in a vertical direction; (2) a free move"

mant of the arm and platform around the vertical axle of

the crane. The slewing power of the traveling gear on

the turn-tables is of equal importance with the turning

power of the jib. Care mu5t be taken that the current

for the motor for locomotion, for the purpose of directing

and controlling it upon the part which turas, and after it

has parsed the steering-gear, should b2 again coaducted

to the guiding fixed part of the crane. The starting re-

sistances for both motors, as well as the switches con-

trolling the current from them, are to be brought to the

surface of the arm, thus being equally acceisible to the

man in charge, whatever the position of the crane. For

guiding the motors and for uncoupling the brake five

levers and a small hand-wheel are arranged near to each

other. The general traosmission of the current to the

motors and regulators is provided for in a very simple

manner by means of a small number of copper rings and

contacts, wbich are all arranged in the box at the upper

end of the pivot of the crane. No interruption of the

current and no sparking can take p'ace there. The con-

sumption of current for lifting a load of 8 tons is 67

amperes, and for traveling the full loid, 20 amperes.

The crane is to work with three others of similar con-

struction, and the machine for the generation of the cur-

rent is an Oerlikon compound dynamo. The cut is re-

produced from London Indusru-s and Iron.

The Importance of Complete Metallic
Circuit For Electric Railways.'

iiv J. H. Vail.

In the early days of electric railway construction two
distinctly different systems were devised and competed for

public favor. The one being the overhead double trolley

system, affording a complete metallic circuit for the out-

going and return of all the electric current required to

move the motor cars, and the other being the single trolley

system, using the track and earth as a common conductor
for one side of the circuit, and the trolley wire and parallel

mains for the opposite side. The double trolley system
was found impracticable of operation in many of its details,

and the single trolley, because of ita simplicity and con-
venience, has made rapid advances in public favor. The
single trolley system has depended largely upon the earth

and buried pipe systems for completing the circuit.

Many devices for making the track and earth combined
a more complete and low resistance circuit have been re-

sorted to, such as burying copper or iron plates, old rails

or old car wheels, and connecting same to the track; or, at

frequent intervals, driving iron rods down in the earth and
connecting by wires to track; or by making actual connec-
tion with wire from tracks to gas and water pipe systems.

Also, for supposed reinforcement of the track, we have
used a bare wire of iron or copper, buried in the earth, laid

parallel to the track, and connected at frequent intervals;

also the supposed electrical connection of rails at joints, by
bond wires of iron or copper, only having a small frac-

tional part of the capacity of the rail as a conductor.
In the early days of electric railway construction it was

assumed by experts that the earth and the buried pipe
systems would, when combined, form an ample return for

the electric current. At that age of the art experts did not
fully appreciate the immense quantities of current that

would rt quire to be carried, and therefore did not foresee

that these currents when disseminated would produce the
serious results that have been caused by electrolytic action
on systems of pipes buried in the earth andowned by other
companies.

Frequent tess prove that the earth itself cannot afford

the free path for the current that was anticipated. Earth
conductivity has been overestimated.

Iron and lead pipes, being better conductors than earth,

must of necessity carry the current, if no superior path is

offered by the melhod of construction. The natural moist-
ure of the earth hastens the destructive electrolytic action
of the current on these pipes. In some soils electrolysis

is more rapid than in others. The rapidity of action de-
pends upon the chemical constituents of the soil.

It has been found that illuminating gas leakage held in

such soils as underlie the cities of New York, Brooklyn,
Boston, Philadelphia and elsewhere hasten electrolytic

action.

To prove that the methods of work mentioned are still

in vogue, I quote the following section from specifications

recently sent out from the office of a prominent electric

railway company:

"Each raih shall be connected together by two bonds,
made of No. 4 galvanized iron wire (Roebling gauge), to
each end of which shall be brazed two nine- sixteenth inch
Norway iron rivets. Both of the bonds shall be separately
connected with a No. o galvanized iron supplementary
wire, by means of No. 4 galvanized iron wire connections,
which shall receive at least four turns around both the
bonds and supplementary wire and be thoroughly soldered
to the same. Ground plates shall bi placed about 1,000
feet apart. They shall be buried not less than eight feet

in the ground, preferably in damp places, and two No. o
galvanized iron wires shall be brazed to the ground plate

and connected one to each supplementary wire in each
track, by thorough wrapping and soldering. The ground
plates shall be of galvanized sheet iron, two feet square
and one-eighth inch thick, bent around in the form of a
spiral."

It is evident that electrician had then perfect faith in the
earth as a conducting mediums. Evidence had not beta
produced that Mother Earth was incapable of carrying tie
enormous quantities of current required; neither had ; n
opporlunity been afforded to demonstrate her capacity

.

That some still have faith in the earth's ability in this d -

rection is attested by above specifications and other coi-
structions being execu'ed at this date.

Having briefly reviewed the practice for the past few
years, let us now have a look at the resultant effects. In
cities provided withelec'ricrailwa>s destructiveelectrolytic

corrosion is now acting upon gas and water pipes, and will

inevitably produce serious impairment of all such under-
ground pipe systems within a brief period, unless prompt
measures are taken to prevent further damage. Within
the past year strong evidence of damaging electrolytic

action has been produced.

Simply for the sake of fixing the evidence on your
memory I will mention only seven instances of electrolytic

action of railway currents on gas and water pipes, in dif-

ferent cities.

First—A section of iron water pipe shows complete
perforation, caused in four weeks' time. The lead covering
of telephone cables also shows serious damage. A large

number of additional items will be found in the report to

Board of Electric Subways for 1893.
Second—A plumber in a city in Pennsylvania was

repairing a water pipe in a house, and on breaking joint,

an electric arc formed across the separating ends of the
pipe. This bouse was not in the direct path of the railway
circuit.

Investigation followed, proving beyond question the in-

sufficient electric conductivity of the track system;
also that the earth did not afford a good return though
the tracks were well grounded. It was found that the rail-

I. Read before the National Electric Light association at the Wash-
ington convention, February 77. 28 and March 1, 1S94.
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way current was traveling all pipe systems In its effort to

complete the circuit to the dynamos in the power station.

Actual tests were here made by an expert, using stand-

ard instruments. From 135 readings of ampere meter it

was found that the feed water pipes leading in the station

carried an average current of ninety-three amperes.

Further careful test is proved that with twenty-three cars

in operation on the system forty per cent, of the total cur-

rent was carried on the underground pipe systems.

Third—December 15, 1893, a fire occurred in the base-

ment of James Sutherland's house. After being ex-

tinguished, investigation showed that the current of the

electric railway system had been carried along the iron

water pipe, and that probably by vibration, causing the

pipe to come in contact, an arc formed between the water

pipe and gas pipe, burning a bole through the gas pipe,

and thus set fire to the gas. The house was saved by
prompt action.

Fourth—Tests show the electric railway current present

on the water pipes. In the generating station the fire-

man gets a shock when he opens the furnace doors of his

boiler with the bare hand.

Fifth—A test recently made by an expert engineer de-

veloped the fact of a loss of twenty- four per cent, on the

system, and a difference of twenty-five volts potential be-

tween parallel tracks opposite the power station.

Sixth—Prof. Barrett, in an exhaustive report to the mayor
of Chicago, states that "this destructive action is not

alone confined to the lead covering of telephone cables,

but is acting on gas and water pipes and almost all buried

metal work," and that it can only be a question of time

when more disastrous results will manifest themselves.

As further and substantial evidence, I here exhibit for

actual examination a section of six inch water main from
city No. 7. This pipe has been entirely corroded through

by the action of the electric current of the street railroad

system, which was constructed under my direction about

four years ago. This effect was produced in about two
and one-half years; another section was rendered useless

in six months.
Abundance of additional and substantial evidence can

be produced. These serve to prove the case, which can-

not longer be successfully denied nor assigned to other

causes.

It has been stated that in an electric railway system
where a connection has been made to water pipes, the

pipes have carried as much as twenty-eight per cent, of

extent that the electric current must force itself through
the earth or through metal pipe lines buried therein.

We must here diverge for a moment to show how the in-

candescent electric light system operated in multiple arc

compares with the railway system.
The systems otherwise differ in important particulars;

the load on the electric light system is not subject to such
violent fluctuations as on the electric railway, where the in-

stantaneous demands for current and its equally prompt
release must be controlled. The current required for the

car is a moving load as the car progresses on its route;

this and all other differences of conditions must be duly
considered when laying out the system of distribution.

With the electric lighting system, the current for con-
sumption is derived from the mains, the equalization of

pressure is maintained through the feeders, the mains are

of equal capacity on either side of the system.
With the electric railway, the track forms one side of

the consumption circuit, and must be so treated in regard
to distribution of current as to utilize its carrying capacity
equally with the other side, and thus equalize the delivery

of current. The electric conductors composing a system
of distribution for electric railways should be so thoroughly
well proportioned as to show the minimum variation of
pressure throughout the system, even when the entire

number of cars are in operation. This equality of press-

ure is an important requisite for the economical working
of motors. The writer has tested electric railway systems
operating with a station pressure of from 500 to 550 volts,

and showing only 300 to 325 volts on various divisions

of the system. Here is a direct loss between dynamos
and motor car of over forty per cent. Is it therefore any
wonder that some roads report extraordinary coal con-
sumption? Such loss in pressure indicates radical faults

in the original planning of the system and the distribution

of copper. When operating under low voltage, the
motors demand an increased quantity of current above
what should be the normal supply, thus augmenting the
heating effect in the armatures and fields, the effi-

ciency of the motors being reduced in corresponding
ratio.

A further examination, into other features of construc-
tion requires some consideration of the bonding of rail

joints.

The existing methods of utilizing railway tracks for

conducting large quantities of current are faulty in at least

three particulars;

First—Restricted conductivity at joint due
to insufficiency of the rail bonds.
Second—Neglecting to properly utilize the

track as a conducting medium.
Third—Failure to provide a complete circuit

of low resistance.

For electrical purposes we cannot regard
the joint plates and bolts as of any permanent
value; the contact is electrically imperfect,, the
metal surfaces oxidized and under constant
movement, due to passing cars pounding the

RESULT OF ELECTROLYTIC ACTION ON SIX INCH WATER PIPE. rail joiuts.

Ttie rail sections are in many systems of
ample conductivity to carry more than the requisite cur-
rent, provided they are perfectly bonded and properly
connected by feeders with the dynamos.
Wc must, therefore, bond the rail joint in such a me-

chanical manner as to maintain perfect electrical contact,
and with sufficient metal to restore at the joint nearly the
full conductivity as of the rail itself, and at the same time
to give the existing joint plates their present freedom of
motion.

It has been found that a system of track with faulty
rail bonds will give a shock to animals and, possibly, to
human beings should the same be brought into actual con-
tact in such a manner as to complete through them the
broken circuit.

It will be readily understood how difficult it is to main-
tain proper inspection of electric bonding where the
bonds are covered up by the street pavement.
Under such conditions the ground circuit and the bond-

The following table gives, from data furnished by A. E.
Kennelly, the current strength that can be carried by iron

wire, within doors, in still air, and without becoming un-
bearably warm to the hand; that is, not to exceed a temper-
ature of 50° Centigrade:

B. & S. GAUGE.

the total current. Instances are known where as much as

forty per cent, is carried on the pipe systems.

It is the opinion of the writer that any gas or water

pipe system used as a carrier of electric currents will not

only be corroded through the body of the pipes, but will

surely in due time show defects at joints, as here will

occur higher resistance than in any other portions of the

pipe system.

It has been proven by test that the electrolytic action of

even five amperes of current on an iron pipe is consider-

able, and that much damage will result in one year. The
rapidity of action depends upon character of soil, amount
of moisture and quantity of current; the destructive action

is constant and sure.

I do not wish to create unnecessary alarm, but there can

be no question that a grave danger confronts us and must

be surmounted. Instances are numerous proving that the

electric railway current is present on the gas and water

pipes in buildings contiguous to electric railway lines.

Even those of us who are familiar with handling the elec-

tric current hesitate to draw a combination of electricity

with our gas or water. We know that the gas and water

pipes entering our houses may be charged with such a

current, and that it only remains for the circuit to be com-
pleted by a possible accident through our bodies, or the

occurrence of a fire by automatic action between vibrating

pipes. City engineers, water companies and gas com-
panies are placing the responsibility upon the railway com-
panies for the damage caused on pipes by electrolysis.

Any system using ground plates, ground rods or substi-

tutes therefor, or bare return track wire buried in the

earth, is constructed primarily to utilize the earth as return

circuit; when the earth does not afford a good return the

current is sure to follow the water pipes, gas pipes or other

buried conductors offering the path of least resistance. We
now see that these prove to have been only make shift

methods to reduce the cost of construction. We find that

the evidence thus produced and the troubles constantly

occurring in existing street railway systems are sufficient

to show that all methods of grounding the track circuit or

connecting to pipe systems should be entirely discontinued

;

it therefore becomes of vital importance to so construct the

electrical railway system as lo avoid all electrolytic action

on buried systems of metal work that are the property of

other concerns.

Having produced the evidence and established the case,

let us briefly analyze the matter and ascertain the reason for

these results.

The whole case may be stated in the single sentence

—

that the electric current must under natural laws follow the

path of least resistance. What was intended to be good

has proved to be defective electrical work executed in con-

nection with track systems, has not given to that side of

the system a perfect path for the travel of the current; the

conductivity of the rail circuit being impaired to such an

ing escape inspection until excessive coal consumption,
loss of current and other troubles force themselves upon
the attention of the street railway management.

Observation proves that a faulty rail bond will show its

location in winter by heating, due to high resistance, and
if snow be present on the ground around the joints the
snow is partially melted, thus indicating location of fault.

Let us turn our attention for a few moments to the
question of the conductivity of the rails. ^

For the purpose of comparison we will assume that iron
has six times the resistance of copper. (The actual pro-
portion is I to 5.63.)

56 Pound Rail. 70 Pound Rail.

One Rail.
Single
Track
of

Two Rai's

One Rail.

Single
Track

of
Two Rails

S.4874

2.6^2
6.9So,ooo

.00000345

1,175,000

390

10,9748

3-733
13,960,000

.00000422

2,350,000

J -533

780

6-8593

2.95
8,702,5^0

.00000679

1,463,000

1.21

488

i3-7'86

590
i7,405,ooo

,00000339

2,926,000

1.71

97 G

Equal in area to to circle

whose diameter is in

Equivalent in cir. mils to

Resistance per foot B. A.

Equivalent to copper re-

sistance in cir. mils. . ..

Equivalent to copper rod
whose diameter is

Safe carrying capacity of
iron reckoned at ^a that
of copper in amperes. .

.

AMPERES.
16

19
21

25
28

32

37
43
50
58
67

77
90

105

117
203

I 302

These figures serve to show how utterly absurd it is to
bond a track of seventy- pound T rails with iron rail bonds
No. 4 or No. o in size, and to pretend to reinforce their
conductivity with a No. o iron or even a No. o copper wire.

000
0000

• Fic 1

Fic 2.

Note.—In the above statement the areas of rails have been determ-
ined by use of the planimeter. The ampere capacity of iron has
been based upon the most reliable data obtainable. The author be-
lieves that the figures submitted are sufficient for comparisons, but
cannot guarantee their absolute accuracy,

I . Table prepared by G. K, Sandt, E. E.

THE IMPORTANCE OF COMPLETE METALLIC CIRCUIT FOR
ELECTRIC RAILWAYS.

It is like laying a twelve-inch water main and then putting
a one-half-inch pipe alongside to help it out.

The No. o B. W. G. copper wire has a resistance of
over twenty times the single track of fifty-six- pound T
rails per foot, and the No. o 11. W. G. iron wire over 112
times the resistance per foot of the same track. How,
then, can either of these be of any adequate assistance for

conducting current?

The following diagrams indicate the small value of a
supplementary wire of either iron or copper when com-
pared with the conductive capacity of a properly bonded
single track of fifty-six pound rails.

All the areas are in accurate proportion for comparison.
Fig. I shows the area of a circle indicating the single

track of fifty-six-pound rails. Fig. 2 represents the iron

reduced to resistance of copper. Fig. 3 shows the No.
i-o supplementary copper wire and Fig. 4 the No. i-o
supplementary iron wire reduced to resistance of copper.
The writer knows personally of several instances where

the copper supplementary wire has absolutely disappeared.
The writer believes that ninety-nine per cent, of the

money suspended for so-called supplementary wire is

absolutely thrown away. The same money expended in

other directions will give more adequate return.

Does not this show conclusively that we should give our
attention to the more perfect bonding of the rail joints,

and also to apply track feeders in such a manner as to

fully utilize the conductivity of the track and thereby make
it fulfill the service of which it is capable when properly
treated?

"We are in error when the track system is named as a
return circuit. The track system of all electric railways
should really be the positive side or out-going circuit.

It will be readily understood that as the current travels

from positive to negative, therefore, any arc which occurs

\Continued on page 119.]
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It was generally remarked at Washington last week that

the representatives of the electrical interests were much

more hopeful of the commercial outlook than they had been

for many months, and they were correspondingly happy.

There appears to be a fair prospect of a large exten-

sion of electric railway lines in Chicago—one that will at-

tract the attention of electrical railway men all over the

country. The Chicago City Railway company has been

endeavoring for some time to secure permission to change

the motive power of its cross-town lines from horses to

electricity, employing the overhead trolley system. On
Monday evening the city council passed an ordinance pro-

viding for the change on the tracks of the company on 22d,

26th, 31st, 39th, 51st, 79th streets; Archer avenue, from

the State street intersection to 38th street, and thence on

38th street to the end of the line; 43d street, from the

eastern terminus of the line to State street, thence along

State to Root, thence along Root to the end of the line;

on Ilalsted street from Archer avenue to the southern

terminus and on Wentworth from Archer avenue to the

southern terminus of the line; Ashland avenue, from

Archer avenue to the southern terminus, and Hanover and

Wallace streets. State street, by the ordinance, will also

have its trolley south of f)3d street. Indiana avenue was

excepted. There has been much opposition to this im-

provement, and we hope that the company, should the

ordinance receive the mayor's approval, will provide first-

class construction. The result will be an object lesson of

great value to the people of Chicago.

Considerable space is devoted this week to the report

of the meeting of the National Electric Light association

at Washington. It will be noticed that the subjects dis-

cussed covered a wide range and did not in all cases

directly bear upon the lighting interest. Mr. Vail's paper,

for instance, was purely a street railway man's contribution,

and while the subject was one in which there was general

interest, yet it is questionable if such papers should be

introduced to the exclusion of others of more importance

to the lighting interests. It seems hardly fair to prolong

the meetings and require members to remain an additional

day in order to complete the programme after devoting an

entire morning to the reading and discussion of a paper

that does not really pertain to the lighting interests. It is

to be hoped that the committee on papers and programme

for the next convention will not be quite so ambitious as

that which made the arrangements for the Washington

meeting. It would be much better not to attempt so much

and do it better.

President Armstrong, in his annual address, discussed

the question of municipal control of lighting plants, and

it was evident from his remarks that he had not changed

his views upon this subject. There is no doubt that

he expressed the views of a vast majority of the members

of the association, as was shown by the hearty applause

which greeted his vigorous denunciation of the policy of the

parent companies who have encouraged municipalities in

the establishment of public lighting plants. If further

evidence were wanted to sustain this view, the election of

M. J. Francisco as president for the ensuing year would

prove conclusively that the opporients of municipal control

are in power in the association. It may be said that they

have gained considerable strength of late and that many
of the old members who took an active part in this matter

a few years ago were on hand and took part in the pro-

ceedings, exhibiting as much interest as in former years.

There was much comment on the fact that the claims of

the West for recognition were again passed when the selec-

tion of officers was made. Many of the more conservative

members expressed disapproval at the policy of the man-

agement in transforming the association into an eastern

organization.

Many of the visitors to Washington last week who
attended the convention expressed surprise at the

inadequate facilities for lighting the grounds and

public buildings of the city. This matter has

been brought forcibly to the attention of the United

States Senate by Senater Manderson, who succeeded in

securing the passage of a resolution directing the secretary

of war to investigate and report to the Senate the feasibility

and advisibility of using the water power of the Great

Falls or other water power in the neighborhood of Wash-
ington for the purpose of lighting by electricity the public

buildings, grounds and streets of the District of Columbia.

This report shall suggest the method by which the right to

use the water can be acquired and what steps should be

taken by legislation or otherwise to acquire the water

power and the needed land adjoining. The secretary is

also directed to submit a general plan of the electric plant

needed at the falls and of the wires needed between the

plant and the different parts of the District and an esti-

mate of the cost. He is also instructed to furnish an

opinion whether this power will be sufficient to furnish

light to private consumers within the District and to sug-

gest the terms and regulations under which it should be so

furnished. This resolution is the outcome of a careful in-

vestigation of the subject instituted about a year ago by

the committee on rules. Senators Blackburn and Mander-

son were authorized to make a thorough inquiry into the

needs of the buildings.

Senator Manderson, who has given especial attention to

this subject, is reported as saying that it would require an

expenditure of $200,000 to put the present plant into good
condition, and even then it would not be sufficient to supply

current for all the public buildings and grounds. Con-

tinuing, Senator Manderson said: "We have, very near the

city of Washington, a water power that is almost unexcelled

by any in the country, and it is somewhat amazing that

capitalists and men of enterprise have not made use of the

Great Falls of the Potomac for some useful purpose.

Beyond a peradventure that is the place to erect an econom-

ical and effective electric plant. There is undoubtedly

power enough there to light not only all the public build-

ings of the city of Washington, but the streets as well. I

do not know but that there is sufficient power, perhaps, ^t

the Little Falls of the Potomac, which are nearer to the city,

that might well be used for that purpose," It is to be hoped

that this subject be carefully investigated. At the present

time the public buildings are depending almost entirely

upon gas for illumination, and those engaged there find

considerable discomfort and annoyance under the present

arrangement.

The Legislature of New York has an unusual amount of

legislation under consideration this year affecting telephone

companies. Four bills of this character have been intro-

duced in the Assembly, and are now pending before the

committee on electricity, gas and water supply. The first

of these, introduced by Assemblyman Houghton, provides

that telephones shall be furnished to all applicants at a

price not to exceed .$75 per year in cities of over 500,000

inhabitants; in cities under 500,000 inhabitants for !*50,

and in towns and villages under 10,000 inhabitants

at $36 per year. The bill also provides that there shall be

no mileage charges unless the distance from the central

office is over five miles long. Long-distance rates are fixed

at 10 cents for a distance of ten miles or under; for any

distance in excess of ten miles and not over fifty miles. ^

cent per mile; for any distances over fifty miles, i cent per

mile. The lim't of conversation is fixed at five minutes.

The second bill was introduced by Mr. Cahill, It con-

stitutes the comptroller, attorney-general and state

engineer a board of telephone commissioners,

and provides that they shall hear complaints of

excessive charges and "shall fix and declare

such rate or rates as shall produce a net profit" of ten

per cent, on the cash capital expended, invested and em-

ployed in the business. It is provided, further, that such

rates shall remain in force for one year. The bill gives

the commissioners power to compel the production of books

and papers. The third bill was introduced by Mr.

Dinkelspiel of New York, It fixes telephone charges as

follows: $85 per year in cities of 300,000 inhabitants,

and in smaller cities rates not exceeding those charged on

January I, 1892, The fourth bill, which was introduced

on February 23d by Mr. Gerst of Buffalo, provides that

telephone charges in cities of i,030,000 inhabitants shall

not exceed $85 per year; in cities of 500,000 inhabitants,

$66; in cities of 100,000 inhabitants, ^48; in cities of

20,000 inhabitants, 1^36; in cities of 8,000 inhabitants, $30;

and in smaller cities and villages, $27. Section 3 of the

bill provides that if such charges will

not yield a profit of 10 per cent. com-

plaint may be made within thirty days to a board

consisting of the comptroller, attorney general and state

engineer and surveyor, and these officers are required to

make a thorough investigation and within six months shall

fix the rates, "provided that such rates shall not produce a

net profit in excess of such sum as is required to pay the

interest on its bonds and 10 per cent, upon the cash capital

actually paid in by stockholders, which cash capital from

bondholders and stockholders shall have been expended

and employed in its business and necessary to the efficient

rendering of its services." The bill provides that the rate

fixed by the three state officers shall be bind-

ing on the company and shall remain in force

for one year. The three officers may employ

assistants, who shall take oath that they are not employed

by any telephone company and have no investments in

telephone stock. The bill also provides that the companies

shall furnish the most approved appliances and shall make
sworn reports to the state officers each year; also that the

expense incurred by the board shall not exceed ^ro.ooo a

year; that this shall be paid in the first instance by the

state treasurer, but that the total expense shall be borne,

according to their capital, by the telephone companies. It

is further provided that the three state officers shall report

annually to ihe Legislature. Provision is made for the in-

fliction of severe penalties for violation of the act.

There are many admirable features in these bills, and it

is probable that the committee to which they have been

referred may combine them. In Mr. Gerst's proposed

measure it is provided that assistants be employed, but

they shall be required to make affidavit that they are in no

way connected with or interested in telephone securities.

It will be hard for the state to find competent telephone

experts who are not retained by the Bell interests or seme
of the companies n-^w competing with the old ccncern.
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The Importance of Complete Metallic
Circuit for Electric Railways.

\Continued from pai^c 117.]

between tlie trolley wheel and the trolley wire will carry

metal from the trolley wheel and deposit the same on the
trolley wire. If the reverse method of connection is made,
the trolley wire will lose the metal, the same being
deposited on the trolley wheel, and in time the strength

and conductivity of the wire must be seriously impaired,

eventually resulting in breakages.

It is also important that existing systems of operating
electric railways should be promptly taken in hand and the

proper remedies intelligently applied.

The three-wire system has been mentioned by some
engineers as a possible solution.

I will here diverge for a minute to state that a trial was
made four years ago under favorable conditions—not to

avoid electrolysis, but to save copper. We developed
physical difficulties of operation which warned us to avoid
the three-wire system in future electric railway work.

I believe I am safe in stating that ninety per cent.

of the electric railways have their systems so constructed

as to largely restrict the conductivity of the rail circuit.

A one-sided system is fundamentally wrong. The
quantity of current to be controlled is so enormous that

ordinary make-shift methods will not answer.
Having carefully analyzed the whole matter, I feel

justified in recommending that we must adopt the complete
metallic circuit as the standard for the best electric rail-

way practice. This can best be obtained by the following
method:

First—By so bonding the track as to render the rail

joints of as low resistance and nearly equal conductivity
to the rails; and to execute this work so as to maintain
this improved condition; and
Second—The track system must be supplied with in-

sulated feeders leading direct from the bus bars in the
station to predetermined points of the track system, and
thus of!er a perfect low resistancei path for this side of the
electric circuit, the same as is obtained with the trolley

line and the overhead system. All of these features and
improved methods have been put in practice by the writer.

The only proper system is one that affords a well insu-

lated and complete metallic circuit of low resistance, that

will give an ample path for the complete unrestricted cir-

culation of the entire current from pole to pole of the
dynamo, thus offering no inducement for the current to

follow such conductors as gas or water pipes, but, as it

were, actually robbing the earth of any desire to carry the
current. I am not recommending extravagant methods,
but only such as are deemed essential for economy, and of

a practical nature for reducing expenses and augmenting
dividends. The item of cost cannot properly be urged as

an objection, because wnere the whole construction re-

quires a large investment, every detail of the work should
be so executed as to be permanent and enduring. If the
details are carefully analyzed it will be found that the cost

of frequent reconstruction, maintenance and renewals of

rail bonds and bare wire amount to an excessive rate of
interest on original investment, and would soon pay the
small additional cost to build a complete metallic circuit.

The surperior service obtained from a complete metallic

system of low resistance with the proper application of in-

sulated track feeders will, within a brief period, more than
refund a re-sonable interest on the investment through
the saving of fuel alone, not counting other economies in

renewals and maintenance. The track feeder system will

be far less costly than the double trolley system.

Whether track feeders should be laid underground or
erected overhead is a question largely controlled by local

conditions and capital available. I express a preference
for underground work as being more permanent and
subject to the least cost for repairs. The original con-
struction is certainly more costly for underground. The
actual cost of copper is the same in either. The necessity

of constant repairs under existing methods, and the dam-
age to water and gas pipes by electrolytic action, simply
proves that it is but a question of time as to how long
before electric railway companies will be forced to adopt
the complete metallic circuit. Where experience and
practical knowledge is applied, the cost will not be excess-

ive. It is not difficult to arrive at an exact method of

doing the work and an accurate estimate of its cost.

The writer has observed on some roads that large

quantities of copper for return circuits have been placed
at great expense, apparently without a proper conception
of how to obtain the best results. Frequently a far less

amount of copper, judiciously applied for improved dis-

tribution by the feeder system, would give superior equal-

ization of pressure at reduced cost.

If for the movement of cars singly or in quantities at a
high rate of speed the electric current is to be distributed

uniformly over an electric railway system, the subject must
bt handled with as much scientific accuracy as is always
used for a perfect system of incandescent lighting, in order
to obtain equal distribution and free flow of current in

both sides of the system.

The writer has provided for all contingencies in the fol-

lowing manner:
First—By a careful study of the conditions under which a

system will be operated; these important points being as-

certained with reasonable accuracy, the requisite supply
and distribution of current for the service is determined,
and the system of conductors arranged to meet the re-

quirements. For the proper supply of electric current, the
important underlying principles of the feeder system must
be thoroughly understood.

Second—The conductivity and current-carrying capac-
ity of the track system is calculated, and a system of in-

sulated track feeders is provided, leading from the switch-
board in station and connecting at predetermined points,
and with a calculated fall of potential.
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Each feeder must be determined for its maximum cur-
rent requirements at a stated drop in potential. The
actual worlt required of the feeder and number of traclc

feeders necessary is determined upon sue!) factors as:

The cars in service—their weight, speed and headway;
the position of power station and the geographical lay of
the railway system; the weight of rails, and whether
double or single track, and the amount of load concen-
trated on sections of track between feeder junctions.

The carrying capacity or conductivity of the sum total
of all the feeders of the system will be found to give com-
plete and ample circuit for the free flov/ of the entire cur-
rent required, and to take care of extra heavy traffic and
blockades at any point.
The parallel track main is only applied in sections of

systems extending over very large territories and long dis-

tances.

The conductivity of the rails is calculated with as much
care as the overhead system, and when the track needs
reinforcing the purpose is accomplished by laying a
thoroughly insulated main line (not a bare line) and mak-
ing frequent sub-feeder connections bonded to the track.
If used at al! this main ^ill be of large size.

Such a system, accurately worked out, will show by
actual test with instruments on the cars a surprising
equality of electromotive force throughout a large territory.

A very careful test has been made with instruments on
moving cars, throughout a system covering forty miles of
streets, with double tracks, equal to eighty miles single
track. The readings showed—maximum volts, 512; mini-
mum volts, 420. Average of electromotive force over
entire system, 460 volts, the electromotive force in station
at bus bars, being 520 volts. The feeders were calcu-
lated for ten per cent drop. The .actual average drop from
dynamo to moter does not exceed twelve per cent.

This will be found to result in reduced fuel consump-
tion, better working of the motors, a most satisfactory
reduction in repair accounts and an improved general
economy of the entire system.

In the system of distribution secured by the above
method, the use of ground plates, rods or other insufficient

methods is needless; the current travels only over the paths
provided for it, and electrolysis of gas and water mains is

entirely obviated.

Discussion.

Mr. Burleigh: Do you regard the ordinary six bolt

fish-plate as used with the T rail, of any value in bond-
ing?

Mr. Vail: Whether it be a T rail or a girder rail, I do
not regard a fish-plate of any permanent value in bonding
at all. The surfaces become oxidized and after the track
has been in use for some time the joints will give way and
there is a leakage in the current. The object of my rail

bond is to provide a flexibility in the joint which
cannot be broken by any movement of the cars. It is also

to allow that freedom of motion at the joint, and to con-
fine each end of the bond to its original connection to the
track so that the track may move, but the ends of the bond
cannot. You will find on examination of the ordinary bond
that in time, when a movement takes place the rail ends
break, and as soon as that fracture occurs electrolysis sets in

under the break and gradually eats them away.
Mr Smith: Has Mr. Vail had any experience with the

welded joints or fish plates and with what results?

Mr. Vail: I have not had any experience with welded
rail joints, and I think there are many physical difficulities

in the way of that, which will prevent its success.
Mr. Smith: My reason for asking the question was

that a gentleman from Boston told me a few days ago that

they had perfected the system of welding rail joints, es-

pecially as they welded them on the fish-plates instead of
on the rail itself.

Mr. Wason, Cleveland: President Moxham of
the Johnson Rail company, which did the electric weld-
ing on the road of the West End Company in Cambridge,
informed me recently that his company was inclined to
give up the idea, but was urged on by the West End com-
pany, and now he thinks the company has got something
which will prove efficient. In my humble opinion rail

bonds will never do away with electrolytical action. It

must be done by a continuous rail, of the ninety pound
section, which most of the street railroads are putting
down. That, as Mr. Vail told yon, will undoubtedly take
care of almost all of the street railroads now running.
Possibly in some sections supplementary feeders will have
to be used.

Mr. Law, Washington: I agree with Mr. Vail in

all he has said about making his track as complete a
metallic circuit as possible. There is evidently a great
loss of current in all street railways from improper bond-
ing. From the manner in which these bonds are placed
in the track at the present time it is impossible for it to be
otherwise, and after a short time there is a heavy leakage
between the bonds and the rails.

Mr. Vail has assumed that there are only two systems

—

the overhead and ground trolley and the overhead metallic
circuit trolley. There is another system in successful opera-
tion—the metallic underground trolley, wherein the track
and rail do not figure in the circuit at all; both positive
and negative wires being entirely of copper from generator
to motor. Such a road as this has been in operation in
this city for one year and in Chicago for two years.
Mr. Cuttriss, New York: These electric railroad

currents that are now beginning to be so dangerous to the
water and gas pipes in cities have been a great source of
mischief to telephone and telegraph companies for some
years. I am connected with the Commercial Cable com-
pany of New York. The Commercial cable lands at

Coney Island. We go underground from there into the
city and back to the sea. Three years ago they started
an electric road to Coney Island, and we immediately
began to have trouble. For a long time we could not dis-

cover the source, but finally determined that it came from
the electric railway. Never again will any telegraph com-
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pany be able to get a natural and pure earth until the elec-
tric railroad systems get a metallic return instead of a
ground return. I do not care how perfect the rail connec-
tion may be made, unless it is a metallic circuit, there is

sure to be such seepage as to seriously interfere with all
telegraphic business. We have an underground cable running
from the Bronx river, some twelve miles from the center of
the city, and about two years they started what is known as
the Huckleberry road. Before they started the first car it

was all right. Within an hour after running the first car
the difference in potential had risen to ten volts. We
hope to have the gas and water companies with us in our
efforts to have this state of affairs remedied,
Mr. Brophy: I have noticed for a good while in Bos-

ton the destructive effects of the currents escaping from
the street railway rails. I am familiar with their efforts to
weld the rails. I do not believe it will be a success.
There must be a sufficient conductivity in the rail and in the
bond, if it has not sufficient return wire laid parallel with
the rails. On the road between Boston street and Charles-
town street in Boston I can say that there is no rail laid
to-day that is sufficient to take the return current that is

required to propel cars there. Other means must
be substituted. They are already using overhead con-
ductors, but they have not been put in properly and
they have not remedied the evil. We can
there at any time get a difference of potential be-
tween gas and water pipes. All we have to do is to
put a voltmeter in circuit. In many cases we have had a
difference of potential between the hot air furnace tubes in
the house and the water pipes, simply because they have
come in contact with either the water or gas system in the
house.

Mr. Smith: A great deal of the trouble that Capt.
Brophy speaks of in the current jumping from the railway
circuit is due to the fact that the joint of the rail is very
much weaker and less able to stand the strain of the wheel
passing over it. A street railway company constructed a
mile of track in which no space was left between the rails

at all, and used extra long fish-plates and riveted the rails

together with six rivets on a side. The company then
filled the space between the rails with earth, just below the
top of the rail, leaving room for the flange of the wheel,
and the track walkers, instead of using a wrench, shoved it

along. They could not see the slightest difference or
movement in it between summer or winter. They allowed
slipping joints of three feet at each end of the track and
could not see any apprec'able movement. The explanation
was that the track being covered up with earth was pro-
tected from the weather. It seems to me if we can get
a thoroughly welded joint on a street railway track it may
stand.

Mr. Wason: Two years ago our road put in about
1,200 feet of track in absolutely the same manner that
Mr. Smith has described. I have noticed this track when
the thermometer was below zero, and also in the hottest
weather in summer, and it has stood without any appre-
ciable movement.
Mr. Wright, Philadelphia: It has been proposed by

some of the electric companies that in the neighborhood
of the railway power station they be allowed to make
good electrical connection, by means of condactors, to gas
pipes. I had a case in a western city where it was found
that very extensive deterioration had occurred in the gas
system, and, bringing the matter before the city engineer
and the electrician of the road, they proposed this plan. I

think it would be well to warn the members, especially
those who have any gas connections, against the adoption
of any such make-shift plan. It might obviate the elec-

trolytic action in the neighborhood of the station, but the
current will find other paths at a greater distance from
the station, and the general effect will be the same. I

notice that it is proposed by the English Board of Trade
to place certain restrictions on the railroad companies to
compel them to put in an insulating screen in the neigh-
borhood of their stations to protect the gas and water
pipes. I think the experience so far has been that the
most destructive action has been in the nighborhood of
these stations.

Storage Battery Car in Chicago.

A record has been kept of the running of the car

operated by storage batteries on Twenty-second street,

Chicago, a description of which was published in this

journal some time ago. It shows that the car averaged

50 miles a day upon a single charge. Hitherto there have

been no facilities for charging the car except from the

trolley line now operating upon Twenty-second street, but

arrangements have now been made by the storage battery

people so that the cells may be charged independently

of the trolley system. When this is done, the car, will be

put in constant daily operation and a much better result

than that already obtained is expected to be attained.

During the recent blizzard the trolley cars on Twenty-

second street were practically obliged to stop running, but

the storage battery car, so the officials of the company

state, did not miss a trip.

It is proposed to light the Hay Lake channel, near
Sault Ste. Marie, Mich., by electric lights. The plan as

now contemplated is to run electric cables from the Soo on
each side of Hay Lake channel, with connecting sub-

merged eables, to each of 56 electric lamps or buoys, situ-

ated on either side of the channel, 28 on each side, the
lights on the north side to be red and those on the south
side to be white, and the lights of each side to be inde-
pendent of the other side. If the plan is found feasible it

will be recommended to the light house board for

adoption.
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THE CONVENTION
Of the National Electric Light Associa-

tion at Washington, D. C.

The seventeenth convention of the National Electric

Light association was held at the Grand Army of the Re-

public Hall, on Pennsylvania avenue, Washington, D. C,
February 27 and 28 and March i, 1894. President Arm-

strong of Camden called the convention to order and read

the following address:

The President's Address.

In opening the session of the seventeenth convention of

this association, I might be counted remiss did I fail to

congratulate you specifically as well as gcDerally, And I

find myself constrained to preface this with a note of

regret. It was my hope and purpose to have this session

held in Philadelphia, where, being at home, we could

have an enjoyment in some degree commensurate with

our past experiences of those social attentions and attrac-

tions which have made our sessions famous. But in the

midst of all our pleasurable experiences in this line there

has been running continually the admonition that this

must be ended; but after Providence we had Montreal;
after Montreal we had Buffalo; after Buffalo we had St.

Louis; and indeed it seemed as if perfection was being
perfected. With this in view, then, your executive com-
mittee with practical unanimity overruled my Philadelphia

suggestion when I made it, and those present as well as

the absent ones who communicated with us fixed upon
this beautiful city, which, while it was no man's city,

was nevertheless everybody's. Your meeting here, there-

fore, means that henceforth what has been such a

delightful and enjoyable portion of our sojourn at various

places must be curbed and limited and we must restrain

the social and entertaining part for fear that it will,

after a while, interfere with the sober and serious,

and we must save more of our time and energy for the

especial business and affairs of our association. The
unanimity of our membership in favor of the National
City for our meeting place spoke well for a successful

convention, which, from our attendance and our pro-

gramme, will be fully realized.

Had we met in Philadelphia, we would have been in

that city which is not the least famous in all her rich his-

toric legends for having been the place of residence and
the final abode of the mortal remains of that noble old
patriot, philosopher, philanthropist, our patron saint,

Franklin; within the sight of that old State House from
whose council chambers went forth that brave message to

the opinions of mankind, which shall be sounded so long
as the liberties of man are known ; in near touch to the old
hall of the Carpenter's company, where the Congress sat; on
the banks of the American Clyde; in a great religious, intel-

lectual, political metropolis. But yoa didn't. You see I

want to make you all sensible of your loss.. I

am like that Irishman who had been pounding the head
of a scake until it was a jelly, and still kept at it. A
bystander remarked, "What are you doing, Pat; the snake
is dead." "I know it, bedad, but I want to make him
sensible of it." The wiggle of the tail, he thought,
betokened a lack of sensibility. Besides all this, you, the
disciples of Ajax, the devotees of lightning, the sons of
thunder, not only would have been in the city where the
late Mr. Franklin drew from the lowering black thunder
clouds and stored in a bottle some of that mysterious force

which bad been ever since first its thunderous tones had
been heard and its vivid flashes seen the tenor of mortality,

but right across the majestic Delaware, easily accessible

by the payment of the small export duty of three cents,

lies the fair domain of Nova Csesara, later corrupted into

New Jersey, and by some irreverent persons designated by
nomenclature that I shall not deign to mention. This
region is famous for a brand of electricity that in all the
broad domains of our wonderful science has no equal.
The winter's snow and summer's sun, spring's laughing
kisses and autumn's wails and tears, all blend for its gen-
eration, and after the press of necessity and the fires of
.application have done their work, and the life of

the apple has assumed that pale scholastic

appearance all of you so well know, and it is placed in its

storage battery and properly insulated with a cork and
placed away out of the sight and reach of men, it goes
on gathering up force and strength, and, unlike all other
electricity ever I heard of, the older it gets the more
deadly its efifects, so that I have heard of Jersey lightning
killing at forty rods. But all this you have missed, and I

must proceed to my congratulations. No one gives us the
usual address of welcome, because we come to our own.
You and I own this city. It is with a pardonable pride

that every American enters it. Not alone for what it is,

but for what it represents. It is not a typical American
city, but it is typically American. Beauty and embelish-
ment have nowhere been sacrificed to utility. It is as
broad, as generous and as comprehensive as our country.
The magnificent capitol and the other government build-

ings, the monuments, statues and parks, the avenues and
boulevards,are all as generous as we Americans could ask.

Rich in its historical and its pist governmental relations,

it maintains the same spirit in the present. Go to yonder
hill and see sitting the selected servants of 70,000,000
people. It is the grandest assemblage to whom the
problem of government was ever entrusted. Its greatness
is in what it is—in the present—not in its past, glorious

as that is. I speak advisedly. Notwithstanding the slow-
ness with which (as we believe them) good enactments
have been delayed—and oh! how slow they were; the

proverbial speed ot the snail was as a lightning express
compared with it—and the unrighteous haste with which
(as many of us also believe) a very bad system of legisla-

tion is about to be enacted, still I repeat what I have said.

They are doing only what their masters, the American
people, more than a year ago in haste and thoughtlessness,

let us hope, not in anger, bade them do. But whatsoever
they do you and I, if we believe in representative govern-

ment, are doing. /Vnd therefore I, as one entirely and
absolutely out of sympathy, as you all well know, with the

present political belief of the government, executive and
legislative, can with even greater propriety bid you behold,

respect and admire what you here see.

I must not delay, however, to tell you all that impresses

me whenever I come into the beautiful American capitol,

believing as I do in the essential perfection of our Amer-
ican systems. Feeling that there is danger that I may per-

mit my zeal and enthusiasm to run away with me when I

regard these things, I will have to pull myself up short

and say that I welcome you to your own.
The past year has been a very trying one on electrical

enterprises. As we are among the settled businesses of

the country the newest, and therefore the most elastic, we
have felt the financial stiingency, the oppression of the

times, worse than many others, but we have not been
without cheer and encouragement during it all. If my
figures are correct, and I have tried to obtain them from
the most reliable sources, there are now upward of 2,300
central stations in this country, representing at least two
hundred millions of capital. Involved in electrical manu-
factures and supplies of various kinds are as many mil-

lions more; this employing, as it naturally does, hundreds
of thousands of men; supporting hundreds of thousands
of homes; adding to the material wealth, prosperity and
happiness of our people, makes us as representatives, trus-

tees of a great and responsible trust. This is a growth
practically of the last decade. He would be a brave man
indeed who would dare even to suggest the limit of the

possibilities of the use of electricity for great and impor-
tant works. Night has been turned into day and the in-

dustry of man is applied for the full twenty-four hours of

time, and the days therefore are multiplied by just that

much; distance is annihilatad, so that last summer, I,

while being a thousand miles away, enjoying the beauties

of that wonderful White City and drinking in the lessons

there taught, was still within speaking distance of my
office.

These wonders and marvels, for wonders and marvels
they are, are only valuable in so far as they add to the

comfort and happiness of the world; that they do, none
of us will deny, and therefore, as I call your attention to the

business that has brought us here together, do not accuse
me of making use of hyperbole, when I say to you, that you
do not meet merely as representatives of business enter-

prises, merely as representatives of so many millions of
dollars, invested in dividend producing concerns, but as
the representatives of an industry, a science, that means
benefit to the race; that means more health, more happi-

ness, more encouragement, more comfort to fellow-men.

In the highest, truest, best sense we are representative

benefactors.

The history of the past year has not been varied,

except for the rocks and difhculties to which I referred,

from the history of those that have preceded us. There has
been a tendency in the last few months, however, for a
revival, largely instigated, lam afraid we will have to

say, by the representatives of our large manu-
facturing corporations, of the agitation of municipal
ownership of electrical light plants. I sincerely believe

that to be a bad policy for the city, as I have always main-
tained. I believe it to be a worse policy for the manufac-
turing concerns that advocate it. But no city can ever

afford to do an unfair thing. Municipal ownership has
been somewhat more earnestly revived in our section of

late than it has been for many years, and I propose to

trespass on your patience long enough to read here an
editorial that appeared in one of our fairest, most out-

spoken and distinctively representative papers, the Phila-

delphia Public Ledger^ upon this question:

"^ Miinicipal Electric Light Plant.

"The long considered project for the establishment of
a municipal electric light station has at last taken definite

form, the mayor and Director Beitler having asked city

councils to make an appropriation to provide an electric

light station for street illumination. The general proposi-

tion that the city should own its own plant for the lighting

of streets, just as it should own the gas and water works,
is sound in principle. But the city is not now free to do
this without considering as a matter of simple equity the

privileges which it has given to existing corporations, and
which it would in large measure withdraw if it should now
enter the business in territory already occupied. In 18S3
the city was entirely free to go into the businees of electric

lighting, but it did not choose to do so. The cost was
great; there were many practical difficulties in the way,
and the financial results of such an undertaking were
uncertain. The city at that time held back from what
was more or less a venture, and gladly welcomed the offer

of certain capitalists to undertake the work at their own
expense. Thus a part of the city was lighted by
electricity through the enterprise of a corporation, the

city paying for the street lights that were
furnished. The business was gradually extended,

other corporations lighting other sections, until the num-
ber of electric street lamps had increased from 49 in 1883
to 3,427 last year, and the expense from $15,000 per annum
in 1883 to $624,376 in 1893. In the meantime the

amount of money invested in the plants required to furnish

these lights had grown proportionately. Millions of

dollars have been expended in the development of a busi-

ness which the city declined to engage in until the pioneers

had cleared the way and established the fact that it could
be made profitable. If now the city should engage in

electric lighting and withdraw from existing corporations

the street lighting, which forms the basis of their busi-

ness, it is easy to see that the men of enterprise, who gave
us the advantage of this improvement ten years before the

city was prepared to do so, would be left with unprofitable
plants upon their hands. This would not be fair. The
city is justified in trying to get back that control of street

lighting which it should never have surrendered, but it is

bound by the principles of equity to do so with proper
regard to the interests of those who have developed the
system and whose money is now invested in lighting
stations. It is true that the city, in establishing new lines

of its own, does not take tangible property of the corpora-
tions; if it did so, it could be compelled by law to make
just compensation; but it does what amounts to the same
thing, if it takes the business whereby the corporations
live.

"The city cannot afford to do an injustice of this kind,
though it may have the right to do so; nor is it necessary
lo do such injustice in order that the city may assume its

proper function of supplying its own street lights by elec-
tricity. It can make its experiments in districts of the
city not now lighted by electricity, and if it finds that it is

desirable to go farther than this, it can (probably with ad-
vantage to the treasury) buy existing plants, after it has
ascertained their true value, instead of unnecessarily
duplicating those now in existence.
"The whole subject needs careful consideration and the

purpose should be to give the city control of the electric
light works at fair cost, without injury to its own citizens,
who have, by their enterprise, promoted the city's interests
by advancing their money for its improvement. Municipal
corporations are most like good business men when they
are guided by high principles and seek the right by right
means. And in this matter of municipal electric light-
ing progress can best be made by paying due respect lo
vested interests and seeking to accomplish the desired re-
sults without injury to any one."

I have read this editorial because it sounds the proper
sentiment; and every municipality that is honest, every
government that is honest, every man that is in authority
who is honest, must have due regard for every dollar that
is invested in a business, whether of a corporate or private
nature; and this unholy, this infamous, communistic war-
fare on these enterprises, not alone upon us, but upon
kindred enterprises, is something that is distinctively
antagonistic to the principles of our government, to the
principles of our institutions and to the principles of fair
minded business equity; and I tell you, whenever such
principles are suffered to gain a foothold in any part of
this continent, whether it affects my company or your
company, whether it affects a small plant in some village
or town or a big company in a large city, it strikes at the
interests of all alike. If the spirit that is shown in this
editorial pervaded all those who are opposing us, we would
have no trouble; but we do not find this to be the case.
Let us join hands in this one thing. If you have a ten
thousand dollar plant in some small village, and some one
opposes you unjustly there, let us feel that it strikes the
two hundred millions of dollars invested in this business
in this country, and that we are behind you.
As an electric light man and those who have invested

our money in these enterprises, if met by that spirit and
with that determination, there is nothing that we can say,
and if that spirit and determination is exercised, and the
majority believe contrary to what we do as citizens, we
must acquiesce in that decision, but we have a right to ex-
pect and to demand from our city and from our govern-
ment absolutely fair treatment. As I have taken occasion
before to say in our council, a governmental department,
whether municipal, -state or national, cannot afford to deal
otherwise than strictly in accordance with that beneficent
rule of conduct which mankind has named the golden
rule. As soon as you lower the governmental standing,
you of necessity deeper sink the individual standard of
morality.

I trust and believe, from the character of the papers to be
read, and from the other matters provided on our pro-
gramme as well as from the large and interesting at-

tendance, that we will have the most profitable session
which we have yet enjoyed, as an association.

We are glad to be able to welcome such a large number
of the former presidents of this association. We are glad
lo recall the history of our previous meetings; we are proud
to note the strides with which we have advanced. As the
reports will show you, our association itself is in mcst
j>rosperous condition. Gur membership represents—ac-
tive, associate and honorary—a total of about 250.

I am glad to say that during my official connection with
the association I have discovered that the electrical press
and by large odds the great percentage of those engaged
in furnishing supplies of various kinds to central stations
are as jealous as we of the progress of the standing, and
the success of the central station men. Our associate
members as well as our active members have put one
thing in view—to advance to the highest degree of per-
fection the success of the electric lighting business, and
tlie progress and development of the central stations
throughout our country.

Financially we are in admirable condition; our debts all

paid and money in our treasury.

Following out the suggestion adopted at the St. Louis
convention, we have provided that each sitting shall be
followed by an executive session of the association; imme-
diately preceding that is to be a feature, which, if utilized,

will prove the most interesting of all parts of our pro-
gramme—a query place, a place for questions and answers;
and I hope full benefit will be taken of this by any and
all of our representatives. It is the purpose of this, that
any question, no matter how trifling it may be, any cen-
tral station man wants lo ask, he may do so, and some
one will answer him. If it is a matter that cannot with
propriety be answered in the open session, it will be
answered in the executive session, but feel free to ask your
question, no matter what it is, or what about. In other
conventions, this has proved in my experience to be the
most valuable part of all, and I do not see why it can not
be here.

The papers that will be read to you are unusually inter-
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esting and by most able people. I trust that we will hear

not only as to the benefit and advantages, not so great as

we hoped they might be, but still important, of the Chi-

cago exposition, but that we will have some report upon
the World's Electrical Congress. I am in hopes we
shall also be able to hear some words of greeting from
representatives of the other kindred associations to ours.

I am anxious for the time to come when among the rep-

resentative gatherings there may be more of a fellowship.

And now it is with a large degree of diffidence I pro-

ceed with the duties of my office here. Not bringing to it

the technical knowledge possessed by my predecessors, I

ask your patience and indulgence and bespeak your

friendly forbearance, promising to deal as intelligently as

I possibly can with the legal business aspects of electrical

light and puwer, in calling upon those associated with us,

who are competent to speak. As to the rest of our busi-

ness, I shall call your attention to our programme.
I do not want it to be understood that we have not

provided for the enjoyment of the representatives; all I

meant to say was that we have purposely avoided having

anything on an elaborate scale, but we expect you to be

able to say when this convention has closed that we have
had a most enjoyable time.

A meeting of the National Electric Light association

that does not first consider and provide for the pleasure

and enjoyment of the ladies, who honor us by their at-

tendance, would immediately be declared by us to be an
unconstitutional and revolutionary body, which ought to

be patriotically suppressed. A well chosen and admirably
equipped committee has therefore made considerable

provision for these things, which will be announced to

you from time to time, and the only other thing that the

chair asks is a prompt attendance at the appointed hours

for the sessions of the convention, a careful attention to

the proceedings, a lively interest in all that is going on,

and we will declare the seventeenth convention as closing

upon the most prosperous epoch in our history.

1 now declare this convention formally opened.

Invitations.

E. J. Hall, vice-president and general manager of the

Long Distance Telephone company, tendered the delegates

the use of a long-distance telephone which had been

specially put in on the ground floor of the Ebbitt House

by the company. President Stephenson of the Meiropoli-

tan Railroad company of Washington issueu compli-

mentary tickets good on the cars of his company, to those

in attendance at the convention. The Cosmos Club of

Washington extended the courtesies of its club house to

the delegates.

Letters of regret were read from Thomas A. Edison,

George Westinghouse, Jr., Nikola Tesla, Charles A.

Coffin, Thomas D. Lockwood, Prof. E. L. Nichols of

Ithaca, Prof. Henry T. Bovey of Montreal, Gen.

Charles L, Knapp of Montreal and Elihu Thomson.

Committee on Legislation.

C. H. Wilmerding, chairman of the committee on

legislation said, when called upon for a report:

I regret that this committee has no formal report to

make. Since my appointment as chairman of the com-
mittee, no important information has reached us in regard

to legislation affecting electric light interests. However,
there has been a great deal of that sort of legislation

threatened, but I am not in a position to speak about it,

as different members of the committee, in the different

states, have not reported to me as chairman; and I would
suggest that if any of the members of the committee are pres-

ent that they be asked to make some remarks in regard to

legislation affecting our interests in their particular states.

Mr. Morrison, Syracuse: I am informed that there

is a bill pending before the Legislature of the state of New
York authorizing the board of water commissioners of any
incorporated village in that state, having a water works
system belonging to the village to establish a lighting

system within the village for the purpose of supplying
light, by means of gas, electricity or other approved
system, to the inhabitants of the village.

Mr. Huntley, Buffalo: I do not wish to criticize the

excellent chairman of this committe, but during the several

administrations that this committee has been in existence

it has not done any good, and we have had a report such
as we have to-day. I do not think that this committee, as

at present constituted, with members in the different states,

can accomplish much good. The committeeis too cum-
bersome. There is no action on the part of the committee
as a whole; they never get together, and never accomplish
anything. I do not want to say that it may be the proper

time to discontinue this committee, but I am of the opinion
that the committee should be discharged, and a committee
of five take the place of this cumbersome organization.

Mr. DeCamp, Philadelphia: I agree with Mr. Huntley
on this subject. I have concluded that it is utterly im-

possible for the committee, as present constituted, to do any
efficient work; and something in the line suggested "would

be. in my judgment, much better than the present.

Mr. Clay, Philadelphia: I would like to offer a resolu-

tion to be considered in conjunction with this ques-

tion, that the officers of the association be authorized to

employ a competent person, at a reasonable compensation,

whose duty it shall be to compile the legislation of the sev-

eral states affecting in any manner the electric light inter-

ests, with a view that that compilation shall be furnished

to every member of this association.

Mr. Insull, Chicago: I think the functions that

should be performed by the committee on legislation

should be that of preventing legislation detrimental to us,

rather than compiling a record of legislation that is past.

If we are going to support and aid the $10,000 electric

light plant in some small village we should orgapize to do

that in a legitimate way to bring influence to bear upon
the different legislatures to prevent the enactment of un-
just laws. I think this duty, particularly in an association

of this kind, should fall, not on a committee, but on the
executive of the association, who should use the full

power of the association to prevent, as far as possible, the
passage of such laws as are unjust.

Mr. Stetson, New Bedford: Speaking for the old
commonwealth of Massachusetts, I can say that we have
about three dozen such bills as Mr. Morrison referred to

before our Legislature. I have been in attendance at a
number of hearings on these bills. Our method is to com-
bine our interests and employ a competent attorney who
watches the proceedings all the time. The legislation
now in progress has for its oblect to do away with the
legislative action of 1891 and 1893, which was the com-
bined wisdom of all the interests that could be brought
together at that time that protected to a ceitain extent the
property in the different stations.

On motion the resolution of Mr. Clay was referred to

the executive committee.

The president called for the report of the committee on

finance. JohnA. Seely, the chairman, read the report,

which showed the affairs of the association to be in satis-

factory condition. The report was accepted.

Parent and Central Station Companies,

The next order of business was the report of the com-

mittee on "Relation between Manufacturing and Central

Station Companies." Frederick Nicholls of Toronto, the

chairman, said:

The question of the relation between manufacturing and
central station companies is, as we are all aware, an im-
portant one, and one that is to be approached with a great
deal of consideration. My official report as chairman of
the committee is simply that the situation is the same. I

think that one of the principal troubles central station men
have at present, is, as you and other speakers have already
said, the question of municipal ownership. We have to
combat the control of municipal lighting first, and as a
natural corallary the question of commercial lighting.

The president then introduced Dr. Richard J. Catling,

the inventor of the Catling gun, who made an interesting

address, in which he said:

I think most of the inventions which have
been developed in this country have been in-

spired by our patent system. It has stimulated men to
think and invent, and none of us can tell the amount of
good that has come to the human race and the people of
this country by these valuable inventions. We ride in
better coaches than Solomon ever rode in, and we sleep on
better beds than kings slept on in the olden time. Amer-
icans take out more patents than all the rest of the world
put together. We have more undeveloped resources than
any other country in the world. We have ten times as
much coal and iron as England.
Mr. Hammer, New York: There is a matter which

seems to me to be of sufficient importance for the National
Electric Light association to take cognizance of it. Under
a recent ruling of the Postoffice Department all papers
published by colleges, fraternities, scientific or professional
societies, are denied admission to the mails as second-class
matter, and this compels them to pay from eight to six-

teen times as much postage as other papers. The
American Institute of Electrical Engineers has appointed
a committee to present to the postoffice department the
protest of that society against this new measure. There
is a bill introduced in Congress known iis the Man-
derson-Huiner bill, which regulates this matter.
The civil engineers and mechanical engineers are taking
similar action and I might say the cost of mailing the
reports of one of these associations will make a difference
from $1,500 to $1,800 yearly. I suggest that the National
Electric Light association appoint a similar committee to
present a protest in this matter as it will undoubtedly
affect it as much as the others.

The president accordingly appointed Messrs. Adams,
Young and Gwinn a committee to look after this matter.

Afternoon Session.

The president called the meeting to order at 2:30 P. m.,

and announced the first business of the afternoon session

to be the report of the committee on data, which was
presented by H. M. Swetland of New York. This report

is presented elsewhere together with the discussion that

ensued.

The president called for the report of the committee on

*' Underground Conduits and Conductors." Mr. Francisco,

the chairman, said that there seemed to be some misunder-

standing in regard to that report. At the time of the

Buffalo convention the report of the committee was pre-

sented in full, and he supposed the committee was dis

charged. In December, however, he received notice from

the president that be was expected to make a report at this

convention. The committee was therefore discharged.

The president announced the next order of business to

be the report of the committee on "Rules for Safe Wiring."

Copies of the report of the committee were distibuted, but

the discussion was postponed until Thursday morning.

W. E. Harrington read a paper on "Faults Incident to

the Protection of Lighting and Power Circuits."

Units of Electrical Measure.

The president introduced Prof. T. C. Mendenhall of
Washington, who addressed the meeting on the subject
of units of electrical measure. He said: "I have no

doubt that everybody connected with the electric light-
ing interests of this country is interested in securing
legislation upon this subject. I need not, of course,
explain to you the necessity for the use of electrical

units; everybody engaged in this business understands
that. It is an interesting fact that, notwithstanding
that there are many millions of dollars invested in the
production of electricity and electrical instruments and
devices, and in spite of the fact that in this country we
are ahead of the world in electrical matters, we have no
legal units of electrical measurement. You are familiar
with this matter of electrical units and its history. I

will only refer briefly to the fact that an international
electrical congress was held in Paris in 1881 and
another in 1884. The United States was largely rep-
resented at both, and you will remember some of the
results of these two meetings. Not a single one of the
electrical standards has had a legal recognition in this

country; so that if you had a controversy over the
amount of the electricity furnished or bought, you will
discover that the law in this country, and in every
other country in the world, except in England during
the last few months, does not recognize any unit of
electrical measurement. If a suit should be brought,
the court in this respect would be obliged to decide on
the mere question of tradition ; that is, that it had been
the custom to measure the current in amperes. During
the sessions of these two congresses it was developed
that the people were not ready to accept definitions of
electrical units. Expert electricians and scientific men
who had come together could not determine what these
units ought to be, not being satisfied with their ac-
curacy.

*'I need not remind you that in Chicago last August
there was held another electrical congress, at which
all of the great nations of the world were represented
by delegates. There was at that convention a most
representative body of men. I think it was universally
admitted that it was the best body of men who ever
assembled for the purpose of settling the question of
units. The result was the adoption of eight units of
electrical measures, with most of which you are familiar

;

they are the ohm, ampere, volt, coulomb, farad, joule,

watt and henry. It was pleasing to have this congress
add to this splendid galaxy of names of the leading
electricians of all times, the name of the most famous
and now certainly the best known electrician of Amer-
ica—^Joseph Henry. These units were defined by this

congress, and adopted in the words of the following
resolution, by which it will be seen that they recom-
mend their adoption to the nations of the world ;

"Resolved, That the several governments represented
by the delegates of this International Congress of Elec-
tricians be, and they are hereby recommended to form-
ally adopt legal units of electrical measure.'

"In this country, as far aslknow, there is no objec-
tion to the adoption of these units, and the Board of
Trade In England is using its influence to have them
adopted in that country. I know that in Germany ef-

forts are being made by the leading electricians to se

cure the same, and I think, therefore, we ought not
in this country to be slow In adopting the units. You
may not be aware of the fact that Congress has the
power to make all laws of weights and measures and
that it has never exercised that power. Congress never
adopted, formally, the pound and yard as standards of
weights and measures for the United States. The only
measure it has ever adopted is the Troy pound,
adopted for the coinage of the United States. I think
we should take early action in this matter and endeavor
to have these electrical standards adopted here before
they are adopted abroad. A bill has already been in-

troduced with this object in view, and the secretary of
the treasury has been urged to approve their adoption
for use in all departments of the government. I have
not the slightest idea there will be any objection to the
passage of this bill in Congress; but I presume you
know that the very best measure in the world would
never pass that body unless its enactment were urged.

"I ought perhaps to say one word more, and that is,

the Chamber of Delegates had under long and careful

discussion the adoption of a unit of light. I presume
you would be more directly interested in that. The
necessity for the adoption of a unit of light has long
been recognized, but the difficulties in the way are ex-

tremely great, as you all know. You have a paper on
your programme touching upon this subject, the

'Rating of Arc Lamps.' What is a 2,000 candle
power lamp? What does it mean? We were urged to

officially define the 2,000 candle power lamp, but we
agreed that the time had not yet come for this definition.

'

'

An invitation from the Rock Creek Railroad com-

pany tendering the use of its lines to the delegates, was

accepted with thanks.

The meeting then adjourned to executive session.

Wednesday Morning Session.

The president announced the first order of business to

be the report on " The Importance of Complete Metal-

lic Circuits for Electric Railways, "which was presented

by J. H. Vail.

At this point a handsome basket of flowers was sent

up to the president's desk, accompanied by the follow-

ing communication, which was read by the chairman

:

To the Gentlemen Composing the National Electric Light
Association:

The ladies accompanying the National Electric Light
association as guests of the seventeenth convention of

this body—with the same "great dividends ?/t'^ diffi-

dence" expressed by President Armstrong in his open-
ing address—ask your acceptance of this expression of
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their appreciation of your courtesy extended to them in

a never-to-be-forgotten national drive through the city

of Washington.
Tennyson has told us that "Men must work and

women must weep." We would modestly suggest that

Tennyson had the misfortune not to be acquainted with

the ladies of this association, who could have assured

him that men will work but never let women weep—at
least while guests of the National Electric Light asso-

ciation. Sincerely yours.

The Wives. Sisters and Sweethearts of the National

Electric Light Association.

President Armsttong made a graceful response in be-

half of the association.

Wednesday AI'Ternoon Session.

When the convention reassembled on Wednesday after-

noon the subject of the development of "Switchboards for

Modern Central Stations" was taken up and discussed.

The discussion on the Howard arc system was continued.

Three minute speeches on the topic, "What Is the Most

Economical Size for Arc Dynamos? " were read by Messrs.

Huntley, Ayer, Peck and DeCamp. "How to Rate Arc

Lamps" was a special order for four o'clock, and' in this

coonection a resolution which had been offered by Mr.

Buleigh in relation to the definition of the term "two

thousand candle power" was read for the information of

the members. Messrs. Ayer, Stetson, DcCamp, Huntley,

Beal and Prof. Mendenbalt spoke on this subject. The

last named gentleman had already addressed the conven-

tion on this subject in connection with other topics that

came up at the Electrical Congress. The subject was re-

ferred to a committee of five composed of Prof. T. C.

Mendenhall, Prof. W. A. Anthony, Prof. George Forbes,

William J. Hammer and Edward Weston. This com-

mittee met later in the day and prepared the following

report which was adopted:

Recognizing the difiiculty. if not impossibility, of measuring with
any degree of act uracy the illuminating power of arc lamps and
t he great necessity for a more precise definition and statement of the
obliRatioQ of the producer of electricity for illuminating purposes to

the consumer thereof, be it

Resolved, That in the opinion of this convention what is ordi-

narily known as a 2,000 candle power arc lamp should be rated as one
requiring the average four hundred and fifty watts for its main-
ten ince, the measurements being made at the lamp terminals, where
no sensible resistance is included in series with the arc. Jn ca^e such
resistance is used it must be excluded in the measurement of the
voltage.

Before adjournment it was decided to hold a session on

Friday morning, as it was deemed impossible to conclude

the business before the convention in the time originally

allotted. At the close of the regular order of business

there was a general discussion, each member who desired

information on any point presenting a problem for the

consideration of the meeting,

Thursday Morning Session.

On Thursday morning two important papers were read and

discussed. A. B. Herrick had an interesting paper on

"The Development of Switchboards for Modern Cen-

tral Stations," and Charles F. Scott read his paper on

"Polyphase Transmission." Edward Weston discussed

Mr. Herrick's paper at considerable length and at the

afternoon session Prof. Forbes took up the subject dis-

cussed in Mr. Scott's paper. Both meetings were well at-

tended and much interest was manifested in the discussion.

The following committee to make nominations was ap-

pointed: Messrs. DeCamp, Weeks, Seely, Ayer and

Carnes

.

Mr. DeCamp, chairman of the committee on nomina-

tions, presented the nominations for officers for the ensu-

ing year, as follows:

President—M. J. Francisco, Rutland, Vt.
First Vice-president—C. H. Wilmerding, Chicago, III.

Second Vice-president—Frederic Nicholls, Toronto, Ont.
Esecutive Committee—Chas. R. Huntley, Buffalo, N.

Y.; A. J. Markel, Hazleton, Pa.; W. W. Carnes, Mem-
phis, Tenn.

The gentlemen whose names were recommended by the

committee were unanimously elected.

Resolutions commending Mr. Baker for his efforts in se-

curing transportation facilities, the street railway and

telephone companies for caurtesies extended, and Presi-

dent Armstrong for the able and pleasant manner in

which he discharged the duties of the office, were adopted:

An invitation was presented by the Georgia Electric

Light company of Atlanta, Ga., Mutual Light & Power
company of Montgomery, Ala., and the Anniston Gas &
Light company, Anniston, Ala., for the association to

hold its next meeting in the city of Atlanta. The invita-

tion was very cordial and pointed out many advantages

which Atlanta possessed as a convention city. The invi-

tation was referred to the executive committee.

Friday's Meeting.

The extra session on Friday morning was devoted to a

discussion of "Arc Lamps on Incandescent Circuits," and
"Meters vs. Flat Rates."

The secretary's report showed that ab^ut forty new mem-
bers had been added during the year.

Convention Notes and Personals.

Munson belting was represented by President A.
Groetzinger and Col. Shay.

" Insulation" was the topic of Dr. Charles Bowen's
conversation during the convention.

"Kerite" permeated the air, but it was a matter of

regret that W. K. Brixey did not appear.

The combination 1 tiehl ceiling fan and electrolier

placed in the exhibit room told its own story.

J. Holt Gates came down on the New York special

and mingled with the crowd at the Ebbitt House.

"Ajax Van Nuls" of New York was heavily weighted
in overcoat pockets with his well known switches.

The Goodrich Hard Rubber company of Akron, O.,
distributed its price list of hard rubber electrical sup-

plies.

The Newton Klectric company, manufacturer of gen-
eral electrical goods, was represented by W. J. Newton
himself.

The United States Mineral Wool company of New
York showed a sample of its goods neatly arranged

upon a card.

L K. Comstock, Chicago, might have been seen
strolling about the rotunda, chatting with old friends or

making new ones.

H. A. Cleverly, with his winning Philadelphia smile,

posed with his usual grace among the delegates in the

convention picture.

P. H. Alexander of Baltimore was one of the late

comers at the convention, but he was none the less wel-
comed by his numerous old friends.

As usual the efficient assistant of Secretary Porter,

Miss Billings, was a very reliable bureau of informa-
tion for the many delegates during the rush of the con-
vention.

The Phoenix Glass company of Pittsburg, Pa., was
represented by General Manager A. H. Patterson of
New York, who received numerous orders for electric

shades, globes etc.

Delegates were reminded of the recent success of the
Buckeye Electric company of Cleveland, O. , by a num-
ber of placards hanging about the hotel and carrying
blue lettered "Buckeye."

President William Bracken of the Consolidated Elec-
trical Storage company of New York exhibited a few
plates of the pasted battery about which there has been
so much talk of late years.

Ernest H. Heinrichs, advertising manager for the
Westinghouse company, was of course in attendance, and
his geniality and courteous treatment of newspaper men
is too widely known to need mentioning.

The McEwen Engine company of Ridgeway, Pa.,
was well represented by its local agents, F. G. Bolles
& Co., who distributed an interesting pamphlet giving
a full description of the McEwen engine.

General ^Manager G. T. Jackson of the Norwich Wire
company of New York renewed a number of old ac-
quaintances, and presented convincing facts to many of
the delegates regarding this well known wire.

Managers of central stations plants were reminded of
the fact that the summer season was approaching through
a pamphlet presented by Diehl &Co.

,
giving interesting

data regarding electric fans, exhaust disk wheels, etc.

The American Silk Manufacturing company, through
President Felix Haac, was busy taking orders for the
company's silk waste products, the handling of which
has grown from a small business to large proportions.

W. J. Newton, manufacturer of general electrical
supplies, of New York, was busily engaged in explain-
ing the interesting points of his new electrical novelties,
and returned with a large number of orders to his credit!

Frank C. Tyson, representing the Kartavert Manufact-
uring company of Wilmington, Del., has been travel-
ing a great deal of late, but he found a little time to
spare during which he could add a few more friends to
his list.

J. H. Rhotehamel, St. Louis, Mo., represented the
Columbia Lamp company at the convention. It was a
pleasure to see that contented look which his face has
worn since the Columbia cornpany won its great
victor}-.

President W. C. Bryant of the Bryant Electric com-
pany of Bridgeport. Conn., was on hand with that ever-
present board of Bryant switches, and as usual there was
a number of new specialties presented for the inspection
of buyers.

The National Chemical Works of Cragin, III., a
suburb of Chicago, appreciated the advantage of con-
vention advertising, and distributed throughout the
Ebbitt House a circular relative to Bonnell's system of
scale prevention.

General Manager Haraill of the Brush company and his
right-hand man, Mr. Prentice, could be seen mingling
with the crowd in the Ebbitt House rotunda. Mr. Pren-
tice, it will be remembered, was in charge of the Brush
exhibit at the World's Fair.

A, H. Bauer, chief electrician of Pullman's Palace
Car company, was warmly welcomed. As usual, Mr.
Bauer's smiling face appeared among the "boys" in the
rotunda, and it is rumored that it was not very many min-

utes before he was mysteriously wafted away in the grasp
of some of the numerous gentry, each one of whom is

selling, "Old man, the very best plate in the market."

Those interested in slate were enabled to learn some-
thing through the literature offered by McNamar^ Bros,

of Fairhaven, Vt. George W. Zelie represents this con-
cern in the New^'ork territory, with otiicesat 136 Liberty

street, New ^'ork.

A pleasant little party consisting of G. T. Manson
and George A. McKinlock and their families will visit

Old Point Comfort, Va., before leaving the vicinity of

Washington. The party will remain at Old Point Com-
fort about a week.

H, A. Ilubbell of Bridgeport, Conn., was the

assistant of W. C. Bryant, of Bryant switch fame, and
added not a little to his success in obtaining a number
of orders and extending the courtesies to the many visi

tors at the Bryant headi^uarters.

A familiar figure in the Ebbitt House rotunda was
that of ex-President Kdwin K. Weeks. Mr. Weeks
came a long way, but he had many old friends to welcome
him and ask after the prosperity of the Kansas City
Electric Light company.

It was a matter of regret to many that C. J. Butler,

the courteous introducer of the Paranite products, was
unable to be present. But it is needless to say that he
bad an able representative in the person of his eastern

representative, Mr. Brigham.

President Ellas E. Ries of the Rles Electrical Spe-
cialty company was on hand in the interest of his

company. Mr. Rles is now working upon a new alter-

nating current motor, which, rumors says, will be a
revelation in the line of such machinery.

A handsome circular was distributed by the Dayton
Fan lS: Motor company of Dayton, O., giving informa-
tioQ regarding its new ceiling fans, in which are made a
number of interesting statements to those who are con-
sidering the purchase of this apparatus.

The Backus Manufacturing company of Newark, N.
J., presented a neat circular descriptive of its new elec-

tric column ceiling fan, which was seen in operation
by those attending the convention. The fan is neat in
design, and a number of orders were taken.

Manager Charles L. Rodman saw fit to stop over a
while in Washington to greet his many acquaintances
among the central station men, and remind them again
that the Globe Carbon company of Ravenna, O., was still

making the same excellent high-grade class of carbons.

The Holtzer-Cabot Electric company of Boston,
Mass., through its Washington agents, Royce & Marean,
distributed interesting reading matter regarding its new
ceiling fans for alternating and direct current cir-

cuits, and, it is said, a large number of orders were taken.

The Interior Conduit Insulation company of New
York was represented by Romaine Mace, who had
three very tastily arranged exhibits of conduit. Mr.
Mace also showed a number of new switches which have
recently attracted the attention of the electrical frater-

nity.

The Stirling Boiler company of Chicago, HI., made
many friends on the convention train from New York by
the distribution of handsomely bound memorandum
books. A testimonial circular entitled "Has a Com-
petitor Ever Advertised You?" was also distributed at
the Ebbitt House.

George G.Carter came on from Chicago with the western
delegation. Mr. Carter has been wonderfully successful
in his new venture in the West. His theory that a good
business could be built up by a man who paid attention
to a few strictly ficst-class specialties seems to have
proven successful.

The Complete Electric & Construction company of
New York, was represented by General Manager John
A. Seely, whose time was taken up very much with
convention matters, but who gave a share to the
many who desired information regarding prospective
construction work.

General Sales Agent G. L. Wiley of the Standard
Underground Cable company of New York had a spa-
cious parlor which was a general rendezvous during
the convention of all those interested in this feature of
the trade. A warm welcome was extended to all the
company's friends.

Secretary and General Manager A. M. Robertson of
the Minneapolis General Electric company of Minne-
apolis, Minn.

, greeted many old friends. Mr, Robert-
son is one of those young men of the West whose ener-
getic work has brought him rapidly to the front. His
success is deserved.

It has been a long time since delegates at a conven-
tion have had the pleasure of extending a welcome to
H. L. Shippey, of the J. A. Roeblings' Sons company,
and there was not a little of his time taken up in figur-
ing upon a number of orders which were an evidence of
his increasing trade.

The H. W. Johns Manufacturing company. New
York, was represented by W. F. Crane, manager of the
electrical department. New York, J. W. Perry of the
Philadelphia ofEce. and E. B. Hatch of the Johns- Pratt
company of Hartford, Conn. This company made no
special effort at display but a small and attractive ex-
hibit of a few of its molded mica insulators for vari-
ous purposes, water-proof sockets, etc., was ably pre-
sided over by H. Q. Issertel. The busioess gardlsi
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presented by this company were most unique and no
doubt have achieved their purpose. It was noteworthy
how fondly the numerous owners of the little gilt edged
bottles fondled their treasures as if there were "millions"
in them.

On Thursday the visitors were photograped in front

of Willard Hall. The group presented on page 115 is

a reproduction of this photograph. It will be noticed

that it contains many old members, but the great pre-

ponderance of faces is that of new men.

The Merian & Morgan Paraffine company, Cleveland,
O., distributed a cunning little vest pocket pamphlet
telling of its various products, viz. : Paraffine pitch,

paraffine wax, cold pressed paraffine oil, lubricating,

cylinder and machinery oil, paragon axle grease and
extra paraffine candles.

Although the American Circular Loom company of
Boston was not personally represented at the convention,
it was kept in the minds of all through the company's
agents, Doubleday, Mitchell & Co. of New York, who
had a small but complete exhibit of canvas jacket wire
and other insulated conductors.

Dr. J. H. Mason was seen often and interrogated
about the hotel by seekers after knowledge regarding the

old reliable Simplex wire, and from the serene smile
which was seen upon his countenance it was assumed
that the trip had some pleasures besides that of attend-
ance upon the convention.

Professor W. A. Anthony of Vineland, N. J., was
greeted by his numerous friends and congratulated
upon his new venture as consulting electrical engineer.
Professor Anthony has recently established an office in

Vineland, where his patrons will be given the advantage
of his long scientific experience.

The Belknap Motor company of Portland, Me., ap-
peared in the person of Manager Brown. Mr. Brown, it

will be remembered, was the gentleman in charge of the
Belknap Motor company's exhibit at the world's fair,

and it was through him that the company opened its

now flourishing business in the West.

The W. S. Hill Electric company of Boston had an
unusually handsome exhibit of single, double and three

pole throw switches of beautiful workmanship. Presi-

dent W. S. Uill and Ceneral Manager G. H. Poor were
surrounded by an interested group of listeners while
they explained the valuable points of their switches.

T. E. Grossman, the official stenographer of the asso-

ciation, has opened an office at 166 Montague street,

Brooklyn, having severed his connection with the Atlantic

Avenue Railway company of that city. Mr. CrosBraan has
been for several years stenographer of the American
Street Railway and American Water Works associations.

Louis Stirn of the Pall Socket Switch company of

New York showed his keen business insight by securing
a place for the exhibition of his novel little specialty at

the head of the steps up which every member had to go
on his way to the exhibit hall. The new pull socket
exhibited by Mr. Stirn excited a great deal of curiosity.

President Shainwald of the Standard Paint company
of New York was an important addition the last day of

the convention among the delegates. He was delayed

on account of business, but previous recollections of large

orders were too much for him, and from the broad smile
on his countenance it was judged that the usual success
attended him.

J. A. Van Etten of Little Rock, Ark., was at the

convention. Mr. Van Etten is the manager of the Ed-
ison Electric Light & Power company, which is one of

the best and most thoroughly equipped Edison stations

in the Southwest. He is a good friend, too, of the

many wandering electric light men who wend their way
into his section.

The Abendroth & Root Manufacturing company of

New York distributed a very neat pamphlet, descrip-

tive of its water tube boilers, presenting much interest-

ing data together with a striking illustration of the

company's installation of boilers as seen during the

course of erection in the boiler house of the World's
Columbian Exposition.

Louis Nahm, St. Louis, told the story of the advan-
tages of his new Republic lamps and American incandes-

cent lamps. Mr. Nahm, it will be remembered, was one
of the St. Louis gentlemen who last year entertained the

convention delegates. Both Mr. Nahm and his sister will

long be remembered by the electrical fraternity as types

of hospitable St. Louisians.

The Crocker-Wheeler Electric company of New York
was represented by Dr. S. S. Wheeler and General
Sales Agent Lufkin, who were kept exceedingly busy in

supplying the demand for the new circular giving the

data relative to the compaay's well known machinery.
The simplification of the Crocker-Wheeler armature was
favorably commented upon.

H. G. Issertel was present with Mrs. Issertel, and di-

vided his time in seeing to the comforts of the ladies

and energetically pushing the electrical specialties of

the lona Manufacturing company of Boston, Mass. Presi-

dent Marshall of the lona company, on account of press

of business, was unable to attend, but it is needless to

say that Mr. Issertel ably did the honors.

No one was more cordially greeted at the convention

than General E. S. Greeley of The E. S. Greeley & Co.
of New York. General Greeley was one of the original

members of the association, but has for several years

been prevented by pressure of business from being pres-

ent at the meetings. The general was in close attendance
at the gatherings and expressed himself as being particu-

larly pleased to find such a number present. General
Greeley looks for a revival of business in the near fu-

ture.

The Automatic Switch company of Baltimore exhib-

ited a new electric heating device, which is a recent

invention of Mr. Whittingham, whose work on auto-

matic electric devices is well known throughout the

country. The Automatic Switch company feels that it

has a bonanza in this new device, and it is said to be a

departure in the line of electric heaters.

The Electrical Engineering & Supply company of

Syracuse, N. V., made a most attractive exhibit in

the shape of a very handsomly finished switchboard
carrying the Electrical Engineering ^: Supply company's
specialties. This board was at the extreme end of the

long convention exhibit hall and attracted a great deal

of attention. The company was represented by Presi-

dent Goerke and W, J. Morrison.

F. S. Terry of Chicago displayed his usual energy in

seeing his many friends at the convention. Mr. Terry
is now pushing the business of the Sunbeam Manufact-
uring company of Chicago. It may be mentioned that

the Sunbeam company is making a specialty of small

incandescent lamps. The representative of the Sunbeam
company is so well known that it may be taken for

granted that the lamp was made familiar to all.

If there is any one about whom it could be said that

he was never absent from his post, it was S. A. Doug-
las, general agent of the of the Crcneral Incandescant
Arc Light company, Mr. Douglas is one of those men
whose genial presence and business-like methods make
strong impressions upon buyers—in fact, some one has

said "it is almost impossible to resist Douglas." Mrs,
Douglas assisted her husband in doing the honors.

F. G. Bolles & Co. of Washington saw that the Shaw-
han- Thresher Electric company of Dayton, O., was fully

represented in the Ebbitt House. The Shawhan-
Thresher company is now manufacturing a very compact
and efficient design of iron-clad motors and generators.

These machines are made from half to fifty horse power
as motors, and as generators from 16 to 500 lights. A
very slow speed is a special feature of this apparatus.

Edmund A. Sarran of Edmund A, Sarran & Co.,

Cincinnati, O. , was on hand. This was Mr. Sarran's first

convention, but he was not long a stranger, for his genial

and courteous manners made him many friends in the

fraternity. Edmund Sarran & Co. deal in electric

motors, dynamos, combination and electric fixtures and
other supplies. They have a fine establishment in Cincin-

nati and the concern's progressive policy has brought it

rapidly to the front.

"The Okonite Bull's Eye" was a favorite resort for

members of the convention. Such hosts as Captain W.
L. Candee and G. T. Manson are enough at all times

to secure a large attendance when they are present at the

convention. This year, possibly more than previous

ones, were they sought after by a large number of gen-

tlemen who desired information regarding the well

known Okonite wire, and it is said that not a few orders

were taken.

Few men at the convention had their hands shaken

more heartily with a grip of true friendship than W. J.

Hammer of New York, the well known electrical expert.

Mr. Hammer has been one of the old stand-bys at

a'lmost every convention, and this one, following so

closely upon an event which must needs be the happiest

and most memorable one in his life, placed him in a

position where old friends felt it a pleasant privilege to

express their kindliest thoughts.

General Sales Agent S. A. Douglas and E. Lavens,

general manager of the General Incandescent Arc Light

company of New York, never lost a moment in the good
work of making new friends and enlarging upon the

Bijou lamps in the hotel and the alternate current lamps

of Royce & Mareans in Washington. They also ex-

hibited a fine line of switches.

One ['of the late comers, but not too late by any

means, was George McKinlock of the Central Electric

company of Chicago. Mr. McKinlock found many old

friends who could fully appreciate the splendid work
done by the Central Electric company in its successful

work of building up Okonite's magnificent reputation.

It is but reasonable to suppose that Mr. McKinlock
found time to see a little of the pleasant side of New
York life before returning to the West.

Pheonix-like, the New Haven Insulated Wire com-
pany of New Haven, Conn., appeared in the person C.

I. Hague. Mr. Hague exhibited two very handsome
fan motors, which were shown in practical operation.

This concern appreciates the advantage of taking time

by the forelock and is already pushing for the spring

trade in fan motors. This motor has a number of valu-

able points and is worthy of the inspection of those

buying improved ventilating machinery.

The Carpenter Enamel Rheostat company exhibited for

the first time an invention of H.Ward Leonard, which

promises to be of the greatest importance for rheostats and

electrically heated tools and utensils. On account of

patents still pending the full details were not made pub-

lic, but the important results accomplished will be evi-

dent when it is stated that any device for the conversion

of electricity into heat, such as soldering irons, flat-

irons and certain rheostats, can be constructed under the

Leonard invention so that the device can, if desired, be

operated continuously at a red heat or less temperature
without destructive effects. Under the Leonard principle
an 18 B. »s: S. German silver wire has been made to carry
a current of 80 amperes instead of 4 amperes, its full

current capacity if exposed to the air as usual. The
Carpenter company is now ready to fill orders for the
Leonard electric soldering iron, which it has just placed
on the market.

The Berlin Iron Bridge company of East Berlin,
Conn., was represented by Burr K. Field, vice-presi-
dent, who had an interesting exhibit of the company's
new anti-condensation roof lining, which was of unusual
interest to the central station men, who saw in this some-
thing which would overcome the difficulties which they
had met in the water dropping from the interior of the
roof upon their apparatus. These materials met uni-
versal approval and a large number of orders were taken
for them.

Although General Manager Lawler of the Clonbrock
Steam Boiler Works of Brooklyn was prevented from giv-
ing the expected time to the numerous investigators of
the new Climax boiler, he was none the less

pleased with having received orders which showed him
that his trip to the Capital had not been in vain. The
large number of original testimonials and letters which
Mr. Lawler had with him was sought after to an extent
which indicated that numerous orders would arrive in

the near future.

P. H. Hover was present, and those of the buyers
among the convention delegates who do not know some-
thing of water, acid and alkali proof insulating com-
pounds can be found with great difficulty. Mr. Hover
is now energetically pushing the goods manufactured by
the Mica Roofing company. New York. Mica electrical

insulating compounds are this firm's specialties, and it

is needless to say that Mr. Hoover's western experience
and wide acquaintance will tend to rapidly increase his
trade throughout the West.

The Eureka Tempered Copper company of Northeast
Pa., was, of course, represented by John R. Coffman.
Mr. Coffman is now one of the best known men in the
tempered copper trade, having been in it since its in-

ception. Although Mr. Coffman did considerable good
work in the absence of his samples, he was still very
much disappointed by their delay in reaching Washington.
However, all those who know John Coffman would be
willing to predict that several good orders went to

Northeast from the Ebbitt House.

John McGhie of the General Electric company was
in attendance representing S. Dana Greene of the
General Electric company. This was ostensibly Mr.
McGhie's mission to the convention, but as Mr, Greene
appeared in person it is very reasonable to suppose that

his genial and courteous representative was spending
his time in gathering from newspaper men and other
acquaintances those numberless little "pointers" which
show themselves in the handsome and attractive adver-
tisements which issue from under his hands.

The Hammond Cleat company of Boston occupied
parlor 39, and F. W. Brigham reminded the fraternity

that his company was nothing if not progressive and
fully up to the needs of modern electric light appli-
ances. Mr. Brigham, among the many specialties, ex-
hibited a new Hammond plug, and also the company's
new trolley guard insulator, adjustable hanger board,
waterproof socket, and last but not least the new Ham-
mond fused rosette. A line to the Hammond company
will bring catalogue A, which tells its own story.

What would an electric light convention be without
genial R. B. Corey, general manager of the Electrical
Construction & Supply company, New York? Although
Mr. Corey tried to hide himself at one of the prom-
inent hotels near the White House, it is said that

after the business hours of the convention a steady stream
of interested seekers for knowledge regarding the well
known Ward lamp wended its way to his apartments,
where he could show hundreds of his lamps from
the windows in service at the present time in \\'ashing-

ton.

Charles A. Schieren, Jr., with his assistant, E. P.

Atkinson, greeted the many friends of the Schieren
Belting company in their parlors, where they had
numerous samples of their belting, which excited the

curiosity of the many delegates present on account of its

perfect construction. Since the election of Mr. Schieren
as mayor of Brooklyn a large amount of the manage-
ment of their business has been placed in the hands of

C. A. Schieren, Jr., and it is needless to say that the

same push and effort will be seen in the workings of

this firm.

It was feared that the Partrick & Carter company of

Philadelphia was not to be represented at the convention,

until Thursday, when General Manager E. W. Wilkins ap-

peared. Although he did not bring a line of his numerous
specialties, he was constantly interviewed regarding his

ability to fill orders for prompt shipment. The Partrick

& Carter company is one of the oldest eastern houses in

the business, and not only does it find a market for its

goods in the East, but the name is almost as well known
in the West, and is synonymous with fair dealing and just

treatment.

M. W. Hayden, president and general manager of the
Law Battery company, New York, severed his con-
nection last week with that firm, leaving for St. Louis
where he is to take charge of the Fidelity Battery Man-
ufacturing Company, a new corporation whose aim will

be to supply the trade with whatever may be required

in the galvanic cell line. This firm will manufacture
its own bushings, covers, jars and zincs. It will
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procure carbons from the Fidelity Carbon Manufactur-

ing company of St. Louis, whose productions are so

favorably known to the electrical trade. Mr, Hayden is

prominently known as one of the pioneer inventors in

the battery field. lie has a large personal acquaintance.

Treasurer A. D. Newton of the Eddy Electric Man-

ufacturing company of Windsor, Conn., although

somewhat late in reaching the convention, was a no less

welcome visitor. He did not have an exhibit of ap-

paratus, but it was noticed his time was largely taken up

in presenting liis claims to a large number of prospective

purchasers. Many times during the convention the

question was asked if t;eneral Sales Agent M. E. iiaird

would not be in attendance, and regrets were sincere

when his many friends were informed that a business

engagement in the West would prevent him from attend-

ing.

E. A. Scott and M. Pfatischer of the Electro dyna-

mic company of Philadelphia made their headquarters

at Willard's. Mr, Scott looked more particularly after

the business interests of his company, and needed no in-

troduction to those interested in storage batteries. He
has been connected for years with the Electro-dynamic

company, and his courteous and kindly treatment of all

those with whom he has business makes his company
many friends. He was a welcome guest. Mr. Pfatis-

cher is a gentleman well known to the western electri-

cal fraternity through his good work in that section

and also in the East.

Wallace R. Seavey, representative of the Long
Distance Telephone company, in the Ebbitt House,

made many friends for his company by his courteous

demeanor and painstaking efforts to see the delegates

were given every telephonic convenience during the time

the long-distance wires were at their disposal. The
Long Distance company, it should be stated, extended

the courtesies of its lines all over the country to the con-

vention delegates from the hours of S to 9 in the morn-

ing and 4 to 7 in the evening. Such hospitality as this

speaks well for the kindly feeling among Washing-
tonians for their brothers in the electrical business.

lames LAyer, the well known St. Louis electrical

engineer, and last year's president of the association, ap-

peared in due season. The sight of Mr. Ayer's face

brought back many pleasant recollections of the cordial

and lavish manner in which the St. Louisians did the

honors last year. This time Mr. Ayer was certainly

privileged to enjoy himself, for last year his only pleas-

ure must have been that of the man whose work was

well done. It will be a long time before the National

Electric Light association forgets the handsome man-
ner in which Mr. Ayer entertained one of the largest

gatherings that ever assembled in his hospitable

city.

J. S. Crider, secretary of the Washington Carbon
company of Pittsburg, Pa., carried a little black sample

in his pocket which told a story of American enterprise

and progress. Mr. Crider for a long time has been de-

termined that the country should see that the Washing-
ton Carbon company could produce strictly first-class

carbons in every respect and of such a high grade as to

admit of no competition. From the samples exhibited,

which were a surprise to many, Mr. Crider proved con-

clusively that the Washington company knew its business.

It is rumored that several large sized orders will testify

the confidence of the people in the Washington Car-

bon company's product.

H. B. Cutter, the stern, blue-blooded Philadelphian,

with his right hand man, C. E. Bibber, convinced the

majority of the western delegates, as well as many new
eastern friends, that the home of the Franklin Institute

is developing rapidly into an electrical center. Mr.
Cutter's C-S specialties, flush double push switch,

flush key switch and flush automatic switch are now so

well known in the West as not to have really needed con-

vention exhibition. However, the Cutter Electrical

Manufacturing company presented for inspection its

cherry board carrying the mounted specialties, and
in addition to this there was exhibited a very handsome
model of the C. & S. automatic cut-out.

The "Packard family" was all there. There were the

little Packards of six candle power, and also the more
dignified and portly members of the family of five hun-
dred candle power. W. D. Packard, secretary and
treasurer of the Packard Electric company, and B.

B. Downs, the Philadelphia Packard representative, were
in charge of the family. One of the larger of the
" Packards" shed its brilliant rays over the convention
exhibit hall, and many were the complimentary remarks
passed upon this fine incandescent lamp. The Pack-
ard transformer also occupied a prominent place in the

exhibit. The Packard Electric company is making
a specialty of this transformer and it has already
worked its way to the front rank.

The Royal Arc Electric company of New York made
its mark with the practical men of the convention by an
exhibit of its new arc lamp in the Ebbitt House rotunda.
These lamps furnished the light for the rotunda and were
operated from the house circuit. An interesting point

relative to this new arc light is the company's claim
that the life of one pair of 7-16 inch carbons is over
100 hours. The Howard system has been introduced

into Hartford, Conn., by the Connecticut Royal Arc com-
pany, and the company states that it has been in con-
tinuous operation on street and commercial circuits

for the last five months. A most valuable claim of

the Howard company is that merchants of Hartford, by
the adoption of this appurtenance, have been able to

save 33 i per cent, from the established rates made by the

Hartford lioardof Fire Underwriters. President Howard
was the center of an interested group of electric light

men, and was kept busy explaining the fine points of

this new idea in lighting practice.

The Phillips Insulated Wire company of New York

was represented by the president, H. C. Adams, and A.

A. Knudson. Mr. Knudson made an interesting exhibit

of two coils of Ideal wire, soaking in a tub of water

with full current on. The peculiarity of the test was

that this same wire had been soaking over two months.

The Phillips table, on which the test was made was

surrounded by a number of interested spectators. With-

out going into the details of the test, it may be said

that through it were made a great many new friends for

Phillips wire,

T. J. Murphy & Co. of New York, manufacturers of

slate and marble switchboards, had an interesting ex-

hibit of its material, showing it in use in the various

branches of the electrical trade. A novelty was a

case for an Edison cut-out, which was new to the trade

and presented many features which attracted attention, as

did also the new adjusting bolt, for cleaning whereby

it could be properly cleaned without removing on a slate

or marble board. Visitors were presented with a unique

circular gotten up in "ye olden style," which was
eagerly sought after as a souvenir.

Great credit is due to C. A. Bragg, A. H. Patterson

and J. A. Seely for the delightful manner in which
they carried out the social event of the convention,

namely, the hop of Thursday evening. The parlors

were thrown open, a string orchestra furnished excellent

music and dancing was kept up until a late hour. The
committee won the hearts of the ladies by presenting

each one during the evening with a bouquet of pink

roses. There is no question that the bringing of the

ladies to the convention added greatly to its success,

and it is believed that next year's gathering will be

made up more largely by the ladies than has ever been

the case before. Although the hop was really an im-

promptu aflair, it was so successful that the committee

was deemed worthy of a special vote of thanks.

Treasurer A. H. Pease did the honors for the Hart
^S; Hegeman Manufacturing company of Hartford, Conn.
Mr. Pease had quite an interesting exhibit of Hart
switches. These goods, however, must be seen and handled
to be fully appreciated. The Hart switch is now offered

to the trade as the result of years of work in the perfection

of details. All those in the electrical business that

know Gerald Hart, who for years was with the Kansas
City Electric Light company, as manager and superin-

tendent, will have some idea of the thoroughness with

which all Hart & Hegeman work is turned out. As
an indication of its rapid progress, it may be said that

the firm's increasing business will lead to a removal on
March 15th to a much larger factory in Hartford.

The Weston Electrical Instrument company was repre-

sented in full force. Edward Weston himself assisted and
Prof. Heinricbs and Charles D. Shain never lost a

moment in the red parlor. The Weston Instrument

company, as is its custom, was fully up with the times

and a number of valuable improvements were presented

for the inspection of central station men. A very well

written pamphlet distributed throughout the Ebbitt

House constituted the Weston Instrument company's
cordial invitation to its parlor in the Ebbitt House
where Prof. Heinrichs was constantly in attendance.

This little pamphlet contained also a concise programme
of the proceedings of the convention. There is no ques-

tion but that the Weston Instrument company's exhibit

was one of the finest presented at the convention.

Quite a party of well known electrical people came
over from Baltimore Thursday morning, including J.
Frank Morrison, D. E. Evans, J. M. Orford, Charles

Phelps, Charles During and G. M. Plolmes. The ladies

of the party were Mrs. D. E. Evans and her daughter.

Miss AL J. Evans, and Mrs. J. M. Orford. The
party remained at the Ebbitt House until Friday

evening. It may be mentioned in this connection that

Mr. Evans is one of the most experienced electric light

men in the country ; in fact his work in connection with

J. Frank Morrison's enterprises in Baltimore is so well

known as to establish his reputation. Mr. Evans is now
an independent contractor for railroad and other work
with quite an extensive establishment in Baltimore.

The Jewell Belting company of Hartford, Conn., was
represented by C. E. Newton and General Sales Agent,

C. L. Tolles. These gentlemen were constantly sur-

rounded by a large number of delegates, who were anx-

ious to secure one of their valuable souvenirs. Those
present were given choice of two cunning little conven-
tion remembrances. One was a little memorandum book,

the merit of which was, that when one wanted to detach

a leaf for memoranda it was not necessary to pull the

book to pieces. It was "just the thing" for convention

service. A seal skin card case will also help to adver-

tise the Jewell Belting company in all parts of the

country for some time to come. A new catalogue with
a number of interesting illustrations of Jewell belts in

practical operation was distributed.

A, P, Seymour of Pass & Seymour, Syracuse, N. Y.,

came down on the convention train from New York.
Mr. Seymour's is one of the familiar faces of the conven-
tion, having been in the electrical business for years.

It will be remembered that his valuable and extensive

work in building up the arc and incandescent lighting

business in Syracuse, N. Y., first brought him into

prominence among practical electric men. This very

practical experience has been the secret of Mr. Seymour's
remarkable success in the development of many ingen-

ious and thoroughly practical and useful porcelain

novelties. P. & S. porcelain specialties are now ac-

cepted as standard in many quarters, and as Mr. Sey-

mour has been singularly prolific in his production of

novel goods, it is needless to say that the Pass iS: Sey-

mour exhibit was pretty well investigated by almost every

man at all interested in that which is good and new in

the trade.

Buffalo had some able representatives in F. P. Little,

secretary and general manager. I'", II. Williams, treas-

urer, and J. I'". Kester of the P.P. Little Construction cK:

Supply company, The"Mon-arc" lamp stood out among
the many other specialties presented for inspection by
this company. Mr. Kester was on hand to explain and
answer all questions as to lamps. This company's lamp
is a "non-sticker," and its simplicity is such as to com-
mend it to the attention of every man who
knows what it is to clean and adjust a

great number of lamps in a day. McDougall,
Lucas & Co. are general Western agents

for the "Mon-arc" lamps in the West. Messrs. Mc-
Dougall, Lucas & Co. are also handling the Climax
iron-clad rheostats, and it is safe to say after their

conventioQ exhibit of these goods and that made by
the Little company the spring business will be found

most profitable.

The Mather Electric company was represented at the

convention by its vice-president, Thomas C. Perkins.

Mr. Perkins made his headquarters with Burr K. Field,

vice-president of the Berlin Iron Bridge company, and F.

A. Sheffler, general sales agent of the Wilmington Boiler

company. Mr. Perkins was particularly fortunate in having
a permanent exhibition at the convention in the shape of

a six hundred light Mather dynamo which had recently

been sold to the Ebbitt House for general lighting pur-

poses. Mr. Burch stated that he would not "take ten

times the amount for his dynamo if he could not procure

another.
'

' There are a number of Mather plants in

Washington beside the one in the Ebbitt House, The
most cotable of these are one at Woodward & Lothrops,

the largest dry goods house in Washington, one in A,
Eisner's dry goods store of 1.600 lights capacity,

another in the Briggs House, 600 lights, another of 500
lights in the Corcoran Hotel and one in the Portland

Flats of 400 lights.

The General Electric company, while making no
special display oE the improved apparatus it has re-

cently perfected and brought out, brought down the

first few of the new "Thomson 93" arc lamps for incan-

descent and railway circuits. These were suspended in

front of its Washington agency, opposite headquarters.

Examination of the lamp mechanism, which is described

elsewhere in this issue, showed great value from the

point of view of simplicity. These lamps formed the

center of an admiring crowd of arc light station men.
In addition, the new arc and railway watt meters were

shown. These have only very recently been perfected to

meet what had become an urgent necessity. Their prac-

tical operation showed a precision and perfection equal

to that of the company's well known recording

watt meters for incandescent circuits. It is said

that business is extremely good with the Gen-
eral Electric company in spite of the hard times. At
its Schenectady works its railway department is working
full time to turn out the numerous large orders recently

received for G. E. Soo motors and multipolar genera-

tor3. The fitting and appliance department, as well as

its wire depirtments, are also full of busy workers,

while the business in lighting apparatus is steadily on
the increase. At Lynn the arc lamp and meter depart-

ments are more than busy with the newly developed ap-

paratus. The Harrison lamp works report that they

are thoosands of lamps behind on their orders, even with

their extensive facibtie?. The General Electric company
was well represented by the following named gentlemen 1

S. Dana Greene. A. D. Page and Chas. B. Davis of Bos-

ton, F. C. Todd of Washington, Wilson S. Howell,
T. Beren and A. B. Herrick, whose able paper on switch-

boards and switchboard work was one of the attractions

of the convention, and one or two others. They were
all warmly welcomed by their old friends, the central

station men, and from their busy appearance seemed to

be laying the foundation for much future business.

Northwestern Elevated Railroad Com-
pany.

The Northwestern Elevated Railroad company deposited

a check for $100,000 with the Chicago city treasurer on

the first of the month as a guaranty that the company will

carry out the provisions of the ordinance which was granted

it some time ago. The question of the power to be used

upon the road is still under consideration by the engineers

of the company, and, although nothing definite can be an-

nounced at the present time, it is only a question of a

short time before the final decision will be given, and there

seems to be little doubt that electricity will be the choice.

The route has practically been decided upon as far north

as North avenue, and as soon as possible the work of con-

struction will be commenced.

The Budapest Electric Car company and the Budapest
Horse Car company have presented to the authorities a pro-
ject for a subterranean electric railway from the city to the

Town Wood. They ask a concession of ninety years. The
project has been received very favorably by the public, as

the line will run along Andrassy avenue, which so far

depends on an omnibus service.
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Test of Howard System.'

C. R. Huntley : It is not my purpose at this time
to explain to you ttie merits or demerits, if ttiere be
any, of this appliance, as I see in the room gentlemen
who are able to explain the electrical parts of it

from a technical standpoint. We knew that the

test we were making was one that would appeal to

every manager of a central station, as to whether the

appliance was a commercial success and whether it

could be run as well and as economically and with the

same satisfaction to the public as does the open arc that

we are using to-day. We assumed absolute control of

the circuit on February 4th and put it into the hands of

one of our men, giving it the same care and attention

—no better, no worse—as we did the other forty-two

circuits running from our station. We did. however,

patrol the circuit at night from the hour of starling, 5 145

p. M., till 7:10 A M. in the morning. A representative

of the company was With our trimmer. I have with me
and will give to you the exact conditions as given to

me by the trimmer in his own handwriting, day by day,

with the number of lights that were out, how many cyl-

inders were broken and other details, up to the night of

the 23d. The circuit in question is in a residence

portion of our city and is tolerably free from grounds,

or as free as most overhead arc circuits a-e, going
through trees, etc. The test was made originally of

fifty arc lights upon a circuit, and the dynamo was a

No. S Brush machine, of the latest type, which we got
into our station last March. I will now give his report

:

February 7th—Ferry, corner Grant street, out i :io A
M, started itself two minutes later.

February Sth—Circuit flashed badly until 12 p. m. ; start-

ed lamp Elmwbod and Summer streets 9 145, by switching

off and,on ; started same lamp 3 :oo, 4 :oo* and 5 ;30 a, m.

Carbon burned out 3:10 a. m., Ferry and Richmond.
Started Ferry and Grant i :oo, 2:00 and 3 :oo a. m., by
pulling cable. Stop on clutch too high and lowered arc-

spring one turn.

February 9th, loth, nth and 12th—Lamps O. K.
February 13th—Put on new cylinders on four lamps.

February 14th—Lamps O. K.
February rsth—Carbons burned out of four lamps.

February i6th—Trimmed circuit, using thirty three

cylinders.

February 17th, iSth, 19th and 20th—Lamps all O. K.
;

renewed fourteen cylinders and trimmed circuit.

February 21st, 22d and 23d—Lamps all O. K., trimmed
lamp Plymouth street; cylinder broken.

Referring to the report of February Sth, it should be
explained that on that night, believing that we
might run more lamps than the fifty lamps in the cir-

cuit, we had installed in the station ten lamps with the

appliance on them and had five lamps thrown in the cir-

cuit, but the circuit flashed so badly from the additional

load of the five upon the dynamo that we cut them out
and then the circuit went on and we no longer tried to

burn more than fifty lights on the circuit.

As to the large number of the renewals of the cylin-

ders on the 1 6th, it may be said that on that night and
the date previous we had a very heavy storm of soft

snow—about 18 inches of snow fell. The hood, or

storm protector of the lamp was of such a character that

much of the snow flew in, and as the water struck the

appliance or globe, which is intensely hot, it broke.

The general characteristic of the light is somewhat
different to the eye of the public than the ordinary arc

lamp. The rays of the light are not as strong, but after

the circuit was in good burning order we found that the

street was better lighted owing to the horizontal ray of

the arc than by the ordinary arc, which gave an intense

light underneath but did not diffuse the light into the

middle of the block. The burning of the lamp or

carbon is such that they form no pencil or crater as they

do in the ordinary arc, but bum very slowly and with

square ends.

The claim of the maker is that they give a luminous
body caused by the carbon monoxide gas; and up to th:

present time it has worked very well in Buffalo.

Mr. Seely : Was that a sixty-five light machine?
Mr. Huntley: Yes, sir; sixty-five Brush No. 3.

Mr. Seely : Do you think that machine could carry

more than fifty arc lights at one time?
Mr. Huntley : It did not.

Mr. DeCamp: With the open arc?

Mr. Huntley: Yes; it would.
Mr. DeCamp: How many?
Mr. Huntley : Ten more.

Mr. DeCamp: What is the purpose of that lamp? Is

it to save carbon and give a better illumination?

Mr. Huntley: Yes; that is the claim as presented

to me.
Mr. DeCamp : As a matter of fact, what was the

saving of carbon; how many times did you trim?

Mr. Huntley : We trimmed every four days.

Mr. DeCamp : Was the consumption of the carbons
uniform?
Mr. Huntley: Practically so.

Mr. DeCamp: Was it the ordinary standard carbon?
Mr. Huntley: No; it was a special carbon, which

the gentleman sent on to us and in the manufacture of

which there is a secret process. The tubular cylinders,

hoods and carbon were furnished by the gentleman who
desired the test,

Mr. DeCamp: Are the carbons more expensive?

Mr. Huntley : The goods were not billed to us at

all, and I do not know.
Mr. DeCamp : Your own opinion is that the general

illumination was better for street lighting?

Mr, Huntley: Yes, sir.

1, Discussion at the c nvention of the National Electric Light
association, Washington, D, C, February 28, 1894,

Mr. DeCamp : What was the opinion of the public?

Mr. Huntley: The residents are well satisfied with
the illumination

;
perhaps better than they were with

the other circuit.

Mr. Burleigh : As a matter of fact, was there any
saving at all? Did not the expense of renewing the cyl-

inders or envelopes more than off-set the saving of

carbons ?

' Mr. Huntley: That we cannot tell because these

were given to us. There is no element of cost to us
connected with this thing whatever,
Mr. Ridgewav: What was the length of the cir-

cuit?

Mr. Huntley: About eleven miles.

Mr. Morrison: How long did the experiment last?

Mr. Huntley: They began work about the first of

September, and we took the circuit on February 4th and
cared for it in the same way as our others.

Mr. Nicholls : Did you find any saving in the trim-

ming, or was it necessary to have a trimmer go around
constantly to find if any of the lamps were out?

Mr. Huntley: We found no saving in the trim-
ming, on this particular circuit, because we put one
man right there. The claim that is made is that the

lamps will burn from So to 100 hours and that a trim-
mer will take care of about 400 lamps.
Mr. DeCamp : In what respect does the principle

involved in this cylinder differ from that which was in-

volved in what we had eight or ten years ago—the
Baxter lamp?
Mr. Huntley: I am not at all familiar with the

Baxter lamp.
Mr. Morrison : It is a modification of the old

Baxter lamp.
Mr. Marks: In looking over the patent situation

on this question, I find, as Mr. DeCamp said, that arcs
of this type were run years ago. The question which
suggests itself is, Why were they not successful? There
are numerous reasons. I do not know that I will have
sufficient time to go into the causes in detail now, but
some of these reasons you will remetaber were answered
at the International Electrical Congress at Chicago last

August. I remember that one of the gentlemen who
discussed the subject at that tiifte, said :

" I tried

something of that kind about five years ago in Cleve-
land, and I found that the bulb blackened in half an
hour, and I do not believe it possible to obtain a carbon
which will not blacken the cylinder in a few hours."
That was one of the numerous causes that led to failure

in former years.

I need hardly say, after Mr. Huntley's remarks, that

we have obtained a carbon which gives successful re-

sults to-day. Another cause of failure was the character
of the surrounding chamber. We have a composition
which is analogous to glass. In my talk before the In-
ternational Congress last August I called it glass. Five
years ago the substance which was used appeared to be
something that was different from glass ; the are having
been sprung the chamber exploded frequently. The heat
was suflicieut to crack the glass, letting out the carbon,
monoxide gas and in some instances cause explosion. I

would like to answer a question that has been addressed
not only to myself, but to several of our experts ; that Is,

Does not your cylinder explode? With our type of
lamp, which we have had in the laboratory and in prac-
tice for a number of months—I might say in the labora-
tory for a number of years—we think that we have
solved that question. Coming back to the effect of the
gases on the cylinder, we find that if we have an ar-

rangement such that the enclosed gas has an opportunity
to escape, but the ingress of the air is practically pre-
vented, the pressure on the inside of the cylinder is less

than on the outside. If the pressure on the inside of the
cylinder were greater than the pressure on the outside, we
might expect an explosion ; but under the conditions men-
tioned, I fail to see how it is possible, under any cir-

cumstances, in the normal operation of lamps on a com-
mercial circuit, to explode the cylinder. I put myself
en record as stating that I have never known a cylinder,
with a plug and controlling arrangement for the gases,
as used in our type, to explode.

Mr. Huntley has called your attention to the crater.

The character of the light, its distribution, amount,
etc. , are points in which I am interested and to which
I have given a great deal of attention. I experimented
on an arc at Ithaca last summer in order to determine
the effect of coating the cylinder with various ingredi-
ents other than carbon, and Dr. Nichols called my
attention to the remarkable gain in the distribution of
light. He said in the normal arc in the open air we
have a maximum of between 40 and 45. In this type
of arc the crater extends practically over the entire sur-

face of the carbon. The results of tests, according to
my observation, are slightly different from those of Mr.
Huntley, regarding the shape of the tip. The crater is

not exactly flat, but it extends over the entire surface of
the carbon, being slightly hollow. We hope to have an
opportunity to show you the carbons which were placed
in the lamps now burning in the rotunda of the hotel
last Saturday afternoon. They have several nights yet
to burn ; but we shall take them out and show them
to you. _^

It appears that Japanese electrical engineers
are devoting attention to the drawing up of
elaborate plans for the utilization of water
power and the construction of electric railways.

At Uwajima, Ehime-Ken, it is proposed to construct an
electric railway between that town and Nakamura, a dis-

tance of 50 miles, the Zemba Falls in Kita Uwa-gun to be
utilized as the motive power. Another proposed line of
electric railway is between Takidani, Kobe and Yuamacho,
a distance of 15 miles. In this case it is proposed to
utilize the waterfalls in Arino-raura,

Service on the B. &. O. Train to the Con-
vention.

It is not often that a railroad company goes out of its

way, as did the E. cS: O. company, to make a brilliant suc-
cess of a convention special. There is no question but that
the Royal Blue Lioe excelled all records on the trip of
March 26th, which will be a memorable one to the large
proportion of the class of men who fully appreciate the
good things of this life. For months Master of Trans-
portation C. O. Baker, acting in conjunction with Pas-
senger Agent Lyman McCaity, worked incessantly to per-
fect the railway arrangement so thit the Boston, New
York and Philadelphia contingent would make its trip to
Washington in a train whose equipment and time could
not be excelled by any road in the United States. The
day of the start from New York was one of those slushy,
miserable days which New Yorkers sometimes experience.
Early in the morning and the evening before. Boston dele-
gates had been arriving in the metropolis, and when the
delegates began to gai her at the depot of the Central
Railroad of New Jersey, the B. *^ O. terminus in New
York, the scene was a lively one. One by one the boys
arrived, some with ladies, some with friends, and all in

high spirits. Not only was Passenger Agent McCarty on
hand, but Passenger Agent E. G. Tuckermanand General
eastero^Passenger Agent H. A. Wells deemed the occasion
one of sufficient importance for their attendance. Mr.
Wells accompanied Mr. McCarty on the trip, but Mr .

Tuckerman remained in New York.
The train consisted of five Pullman vestibule, observa-

tion, parlor cdrs, and with the 175 delegates on board,
made a very heavy train with which.to make the quick run
it had been intended to make by the B. & O. people. Had
the weather been favorable to admit, one of the quickest
runs that had ever been made between New York and
Washington would have been recorded. Unfortunately,
however, the weather was a serious drawback to mak'ng
the time for which the train was scheduled. The run was
intended to be made in five hours. The run from Newark,
Del., to Canton, Baltimore, a distance of sixty-five miles,

was made in exactly fifty-nine minutes. The train left

Locust Point, Biltimore, at 5 ;29 P. M., and ariived at

Washington at 6:15 p. m., thus making the run in forty-

six minutes over the Washington branch. The total lime
from New York to Washington was four hours and fifty

five minutes. Deducting time lost through the yards at

Philadelphia, Baltimore and Washington, and fourteen
minutes for transfer at Baltimore, would indicate one of
the fastest runs between New York and Washington on
record.

It is understood that one of the best runs that has ever
been made in this country before was between New York
and Washington, with a train carrying three cars, in

three hours and eighteen minutes' actual running'time. It

will be seen, therefore, that the B. & O. convention train,

with its five heavy Pullmans, which made, it is estimated,

an equipment nearly three times as heavy, made the run in a
time of which the company may well be proud. Without
attempting to describe the furnishing of the interior of

this Royal Blue Line special, and to go into details rela-

tive to the kind attention of Messrs. McCarty and Baker,
which not only made them a host of friends among the

delegates, but made the most pleasant impression upon the

many ladies on board the train, it may be said that the

passengers were treated more like guests than patrons of

the road.

At Philadelphia Judge Armstrong and party, together
with a goodly number fiom electrical Philadelphia, boarded
the train, and it was there also that Mr. Walvey, general
B. & O. agent at Washington, joined the party and aided
Mr. McCarty in extending the hospitalities of the road.

It may be of interest to mention that those who held
watches stated that at one period of the run seven or
eight miles were made in five and one-half minutes, and
this the railroad men stated was verified by the time from
the block stations along the road. So anxious was the B.

& O. company that this run should be what it had been
promised that an engine was ke^-t following the train from
Wilmington to Camden Station, Baltimore, for use in case
there was a necessity. Another engine met the train at

Canton. In a word it may be said with perfect truth that

the B. & O. spared no laborer money to show the elec-

trical fraternity its appreciation of the greatest electrical

event of the year.

Affairs of the Nutting Electric Manu-
facturing Company.

All the property of the Nutting Electric Manufacturing

company of Chicago is announced for sale at lo A. m.

on March Sth at the company's factory, 128 South Clin-

ton street, by the trustee of the company, Eugene Clifford.

This is the company that manufactures the Nutting arc

lamp for constant potential circuits, which received an

appreciative award at the World's Fair. Dissensions in

the management have prevented an extension of the busi-

ness, however, and a trust deed in the nature of a chattel

mortgage, conveying the property to a trustee, was ex-

ecuted in November. There is ample capital behind the

company, and it is expected that after the sale a reorgan-

ization will be effected and business resumed.

Chicago Delegation to Washington,
The Chicago delegation arrived in Washington on Mon-

day. The Big Four and Balitimore & Ohio companies

offered special facilities and both carried large parties.

Many members from other cities in the Northwest joined

the party at Chicago and others were taken in at Cincin-

nati and Indianapolis.
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New Thomson Arc Lamp for Incan
descent and Railway Circuits,

That arc lamps capable of being satisfactorily operated

on the ordinary incandescent or railway circuits area

necessity is evidenced by the extraordinary demand for

them which seems to have arisen in a surprisingly short

space of time. The General Electric company announces

a new arc lamp for incandescent and railway constant

FIG. I AND 2. NEW THOMSON ARC LAMP FOR INCANDES-
CENT AND RAILWAY CIRCUITS.

potential circuit?. This lamp is known as the "Thomson
93" arc lamp, and is the adaptation of a principle ai d con-

struction patented some years ago by Prof. Elihu

Thomson. The lamp is constructed of but very few

parts; it has no delicate mechanism, and the parts are

practically interchangeable in all the lamps. The motion

of the carbon rod, either up or down, is entirely free; this

allows of a rapid and accurate change of carbon, and the

DIEHL ELECTROLIER FAN.

usual rough handling incident to this process canaot

injure the mechanism.

The "Thomscn 93" arc lamp is a geared lamp, but has

none of the disadvantages of either the clutch or clock-

work feed mechanism. The feeding of the lamp is

entirely independent of the weight of the carbon, it being

equally regular whether with a whole carbon or one partly

consumed. The lamp burns a very steady arc, noticeably

free from noise, and instantly adjusts itself to any

variation of potential. The lamps are adjusted for nine

amperes with a 45 volt arc, but can be furnished for any

current from four amperes upward on special order.

At present four varieties of this lamp have been designed

by the General Electric company and are now ready for

delivery; that for the alternating circuit is nearly com-

pleted. The long lamp for incandescent circuits, shown

in l'"ig. I, is of plain design and intended for out-of-door

circuits to be used two in series on 110 volt lines. The

necessary resistance is placed in the chimney and an ex-

ternal rheostat is unnecessary. The total length of this is

49 inches. The short lamp for incandescent circuits, 32

inches long, also of plain design, is intended for indoor use.

The other varieties are the long lamp for use on 500 volt

railway circuits and the ornamental lamp. The mechan-

ism of the new lamp is shown In Fig. 2.

reduces the size and weight of the machines as compared

with iron fields. Machines of this type range in size

from 50 to 1,200 lights. Thi larger machines have

slotted armatures. A large number of these dynamos are

already in use. An extensive installation may be seen in

daily use in the new IIer<ili( building in New York, sup-

plying bo'.h light and power.

Dlehl Electrolier Fan.

In addition to an e.\tensive line of electric fan devices,

Diehl »S: Co., New York, will offer to the trade during the

coming season their new electrolier fan combination. In

the accompanying cut this arrangement is shown. Both

lights and fan can be operated together or separately as

desired. The combination is a pretty one and attracts

attention owing to the points of merit which it possesses.

Multiple Fused Switch.

At present protection against fire, etc., in electric cii-

cuits is provided to a great extent by the branch block,

which is used in connection with a number of lamps, in a

Small Motor Outfit.

The Boston Motor company, Boston, Mass., has

placed upon the market a little motor whi:h is shown in

the accompanying cut. It is intended to create a desire

for study of an electrical nature in young people. It is

SMALL MOTOR OUTFIT.

designed for running toys, fans, etc., and also for experi-

mental purposes, and is more powerful than other motors

of its size. The battery has a base made of a material

similar in character to hard rubber, rendering it durable.

The battery may be charged for a few minutes or for sev-

eral hours. The construction of the outfit is comVete and

MULTIPLE FUSED SWITCH.

single room or suite of rooms. Individual rosettes are

also employed, thus practically fusing each lamp.

These extra precautions would not need to be carried so

far could dependence be placed upon the carrying capac-

ity of the fuses usually placed in the branch blocks.

The multiple fused switch shown in the accompanjing

cut is a device which possesses considerable merit. It is

provided with a porcelain base and a rotative fuse drum of

porcelain, which carries removable and interchangeable

porcelain fuse holders. These removable fuse holders

carry the fuse upon their inner face, removing it from any

liability to short-circuit the switch or in any way injure

it. The whole apparatus is covered with a lead opal glass

cover, which g'ves a neat and ornamental effec'. The ap-
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MATHER

of the best materials, with all the parts of a large motor,

and includes a battery and chemicals for renewal.

Mather Dynamo.
In the accompanying illustration is shown a Mather

dynamo rated for about 450 or 500 lights. It is com-

pound wound for 125 volts and runs at a speed of 900

revolutions. As a help to higher efficiency cast-steel

fields are used in all these machines. This construction

I'VNAMO.

paratus can be used either as single or double pole, as

desired. The fuses are of the link type, with copper-

tipped ends. As a fuse blows out in this device, a one-

eighth turn of the handle breaks the circuit entirely, and a

similar turn connects a new fuse. If the short-circuit

was but momentary, the normal condition of the line is at

once re-established and the burned-out fuse can be re-

moved at leisure and a new one put in its position from a

reserve stock. This small fuse holder which is to be re-
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moved is entirely out of circuit, so that no inconvenience

ensues, and it can be readily replaced. The sliding con-

tacts are of phosphor bronze, and the switch is efficient as

such, as well as a fuse- holder.

An objection might be raised that the use of such a de-

vice involves the discarding of the branch blocks of ten

amperes and carrying the main by an off-set soldered and

taped joint to the switch, conveniently located, thereby

increasing the fire risk by crossing the negative with the

positive lead. What slight increase of hazard is here in-

curred is immeasurably counterbalanced by the fact that

the fuses are of the proper capacity, and an element is

utilized which will insure their maintenance of a proper

size, because they are convenient to replace.

These switches will be ready for the market about

April ist, the trade being supplied by Melzer & Co.,

Cleveland. Patents are pending on the device.

storing capacity and demonstrated durability and effi-

ciency.

A storage battery installation of considerable interest is

that installed some time ago by the Electric Storage Bat-

tery company at the station of the Germantown Electric

Light company of Philadelphia. This batlery consists of

120 elements of the Chloride, type G, eleven plates each.

They are installed on the three-wire system, and have a

normal discharge rate of 100 amperes on each side, and a

capacity at this rate of 2,000 ampere hours. The plates

are protected by an improved asbestos insulation, and are

contained in lead-lined wooden tanks set on glass insula-

tors, and supported on strong supporting stands, painted

with acid-proof paint, in four rows of two tiers each, as

shown in Fig. i. The special application of a battery in

this instance is for the purpose of carrying the day load of

the station for the commercial lighting and power circuit.

Chloride Accumulators in Central
Stations.

In view of the large number of electric light stations in

this country which are to-day either running a day load at

a loss or else furnishing no current at all during the day-

time, the importance of demonstrating the advantages of

storage battery installations is clearly apparent, since a

battery in such stations will not only wipe out the loss, but

show a large profit, and enable the lighting company to

furnish continuous service. It will be readily understood

how much greater will be the economy of a smaller gener-

ating plant, operated up to its utmost capacity for the

whole twenty-four hours in connection with a storing plant,

which, during the light load, will store up the surplus out-

put of the generating plant, and which will, during periods

of heavy load, give out this stored energy to assist the

generating plant in supplying the increased demand. In

the event of a temporary stoppage of the generators, such

an auxiliary plant can carry for a time the entire load. In

many electric light sta'ions the demand during one-half of

the time is so light that it does not pay for operating the

plant at all during such period, and so a source of much

revenue is entirely lost, which could be secured if a storing

plant should be installed. As a regulator of pressure in

case of fluctuations in the load the value of a storing plant

is inestimable. These fluctuations of load are particularly

noticeable in electric railway plants, where the demand is

constantly rising and falling, sometimes jumping from

almost nothing to the maximum, and vice versa^ in a few

seconds. If placed at suitable points along the line much

of the feed-wire system may be done away with, and a

£reat improvement in equality of pressure secured. Such

auxiliary plants will act automatically, and require very

little attention. An installation of this kind may be

arranged to carry the whole load when few cars are run-

ning late at night and early in the morning, and for oper-

ating an "all night" line, which otherwise would not pay

expenses. By the installing of a storage plant many

FIG. 2. LJlLulUDt, ACCLMLLATORS JN CENTRAL STATIONS.

The engines are shut down at daylight and the battery

carries the whole load until dusk, at which time it is

thrown out of circuit, and is put into charge during the

early morning hours, when the station load is light, and

the cost of charging is practically nothing, as the machinery

is more efficient, no extra labor being required during

charge, and during discharge the working force of the

station is considerably reduced, the battery requiring prac-

tically no attention. The potential is maintained in dis-

charge by the cutting in or out of reserve cells, six of

which are used on each side. The switchboaid is shown

in Fig. 2. The Germantown Electric Light company,

after over a year's experience with the Chloride battery,

claims to have thoroughly demonstrated the advantages

claimed for a storage battery for central station purposes.

CORRESPONDENCE.
New York Notes.

New York, March 3 —As another phase in the rapid

transit probkm comes an announcement, said to be upon

the authority of Russell Sage, that as a practical solution

the Manhattan Elevated Railroad company intends to

FIG. I.

natural but small sources of power may be utilized in

furnishing light and power—sources which otherwise are

not available, because not large enough to supply maximum

demands. The force of the tides of small water powers

from irrigating ditches, and even of the wind, come under

this heading. To all of these applications the Chloride

accumulator is particularly adapted because of its large

CHLORIDE ACCUMULATORS IN CENTRAL STATIONS.

build a second story on its structure, whereon express trains

may be run between Harlem and the lower part of the city.

Just how soon the work is to be begun is not yet known,

but it is said that plans have been completed and that the

policy of the company will be to push the work as soon and

as rapidly as possible. The second story will be about ten

feet above the tracks now in use. The scheme has been

under consideration by the Manhattan company for a long

time. It has been held back as a trump card to play, and

the announcement is only made at this time in order to

forestall a rival to the Manhattan, either under or above the

ground. Mr. Sage is reported to have said that some
other motive power than steam will be used. He does not

say just what this motive power is to be, but he makes the

statement that it is better than that now in use and that

when put in operation on the new structure New York

will have a better system of rapid transit than any other

city in the world. The announcement, it was said, of

these expensive improvements to the system would be a

serious setback to other rapid transit plans. It was also

pointed out that the Manhattan company might build the

double structure on the Sixth and Ninth avenue roads

only, leaving the East Side of the city with the present

inadequate facilities. Mr. Sage, however, says that, while

the addition will be first made on the Sixth and Ninth avenue

lines, making a complete double-storied elevated road from

the Battery to One Hundred and Fifty-fifth street, the

work will be pushed also on the Third avenue line and on

all the other elevated structures. He said it would double

the present facilitfts of the elevated roads for carrying

passergers, divide the traffic into through and local and
relieve the trains of immense pressure now brought upon
them during rush hours. Under this plan, said Mr Sage,

everybody would have a seat and crowding would be ended.

Elevators will be put in to carry passengers up and
down. The plans, it is said, have been drawn by one of

the most distinguished engineers in the country. The
second story can be built without weakening the present

structure, but will materially strengthen it. It will have its

own pillars leading up from the street through or alongside

the present structure. The two structures will then be

firmly bolted and joined together, materially strengthening

the present elevated road. The distance between the two
structures will be ten to fourteen feet, just suflicient to

clear the locomotives and cars. The lower structure will

be used for the local traffic as at present. On the upper

structures express trains will be run by the new motive

power. These plans certainly throw a new light upon
the subject of rapid transit, and developments in this line

will doubtless be carefully watched by promoters of other

schemes for relieving the present congested condition of

local transportation. W. F. O.

PERSONAL.
E. Knhlman of the Hornberger Electric Manufactur-

ing company of Elkhart, Ind., was in Chicago last week .

Steele MacKaye,famous as a dramatist and s*age inventor,

whose Scenitorium was described in the Western El::c-
TRiciAN of February 24th, died on Sunday of last week
in a railway car on his way to California. Mr. MacKaye
was highly esteemed in the theatrical profession, and his

funeral, which took place from the Scenitorium on Feb-
ruary 27th, was largely attended.

George P. Nichols, who was connected with the Thom-
son-Houston and General Electric companies for ten
years, resigned on the ist of March, and, with his brother,

S. F. Nichols, has opened an office at 936 Monadhock
block, Chicago, as an electrical engineer. He has served
in almost every capacity with the companies named, both
as an engineer and a salesman, and for the last four ^ears
he was in charge of the motor department of the Chicago
office of the Thomson-Houston company and its successor.

S. F. Nichols has been connected with the Boston office

of the General Electric company for two years. The new
firm will do contracting and construction work, paying
especial attention to electrical power transmission, and,
with the advantage of George P. Nichols' wide experience
can hardly fail of success.

TRADE NEWS.
The F. E. Belden Mica Mining company has sent a

novel invitation to the trade to be present at the dedication

of its new mill at Rumney, N. H., March 2d, in the shape
of a card of mica suitably decorated and inscribed.

Having leased the entire property and plant of Messrs.
Waterbouse, Gamble & Co., the Perkins Electric Switch
Manufacturing company will continue the manufacture of

the Waterhouse, Gamble & Co. arc lamp, maintaining its

previous excellent character and quality. The company is

ready to fill orders for arc lamps for incandescent circuits.

The E. P. Gleason Manufacturing company, 181-1S9
Mercer street, New York, is handling about everything
pertaining to incandescent lamps. Circulars it is sending
to the trade show new styles in street lamps and brackets,

deflectors, shields and screens for incandescent lamps, etc.

It is also handling colorine and frostine, liquids for color-

ing incandescent lamps.

The Ohio Brass company, manufacturer of electric

railway supplies, Mansfield, 0., has issued an interesting

and complete illustrated catalogue. The company handles
everything in the way of electric street railway materials

and supplies, and all the devices are thoroughly tested for

electrical and mechanical defects before being sent out.

With abundant facilities for the manufacture of special

devices, the company solicits correspondence with those

having articles which they wish to place upon the market.



<8 WESTERN ELECTRICIAN. March lo, 1894

The catalogue just issued gives a good idea of the field

that is covered by this lirm, embraciDg as it does almost

every application of apparatus in modern street railway

practice.

The Metropolitan Electric company, Chicago, expects

to have its four hundred page catalogue ready for distri-

bution soon and wants everyone to have a copy. Applica-

tions for this book will receive due attention. P. & B.

tape, one of the products of the Standard Paint company,
for whom the Metropolitan Electric company is the general

western agent, is finding many friends in electric railway

construction, as the orders of last week, as reported by
the company, will testify.

The Central Electric company is in receipt of the follow-

ing communication from one of the leading electric light

companies in the country : "We are obliged to you for

your calendar for 1S94. We were on the point of writing

for one, because it was the most sensible and complete
one we had last year, and we hoped you were printing one
of the same style for this year." The Central company's
calendar is a complete electrical calendar, and anyone in

the trade who has not received one should request the

Central Electric company to forward one at once.

The Electric Storage Battery company of Philadelphia

has issued a challenge to the manufacturers of storage bat-

teries in this country for the comparison of the Chloride

accumulator with any cell of their manufacture. The
Electric Storage Battery company proposes to place in the

hands of Houston & Kennelly, Betz building, Philadelphia,

a Chloride accumulator of any given weight, to be tested

by them against batteries of like weight, and agrees to

forfeit $500 in each case where the Chloride cell does not

exceed in efficiency, capacity and durability the other bat-

teries by 50 per cent. The contesting companies will be
obliged to deposit $500, which shall be paid to the Elec-
tric Storage Battery company in case the Chloride battery

exceeds in the three particulars mentioned, the contesting
batteries by 50 per cent.

BUSINESS.
The Chicago offices of the General Electric company

were removed last week to the new quarters on the tenth

floor of the Monadnock building.

Charles Wirt has purchased from the Ansonia Electric

company the Wirt laboratory together with the stock of
Wirt indicators, and he will in future carry on that busi-

ness at 56 Fifth avenue, Chicago.

E. P. Roberts & Co., Cleveland, O., have received the

contract for a dynamo, wiring and fixtures for the New
Pilgrim church of Cleveland. About 750 lights will be
used. An engine of 65 horse power will drive the
dynamo and a fan for the indirect heating system and for

ventilation.

The latest specialties which the Bryant Electric company
has placed upon the market consist of a 500 volt single
pole cut-out and the different sized Sawyer-Man main
and branch blocks. These cut-outs have received the ap-
proval of the underwriters. Thomas G. Grier and Edward
R. Grier, the western representatives of this company,
are located in the Monadnock building, Chicago.

The Great Western Manufacturing company, Chicago,
announces that it is meeting all competition prices oi
Howard incandescent lamps, and that it keeps a full line
of lamps in stock at Chicago to meet orders for barrel lo's.

The company is also well supplied with Clark rubber cov-
ered wires and cables, electric combination fixtures and
the Bain electrical apparatus, and it is doing a good
general electrical supply business.

Henry G. Isseitel, E. E., formerly of the A. B C. com-
pany of New York, has taken a new departure and is now
known as an electrical broker—a field hitherto unexplo ed
by the electrical frat:rnity. In this capacity Mr. Issei til

proposes to keep in touch with the p-ogress of the times
and well informed as I o prices, and lo pice the orders
of his customers with manufacturers of el^fcttical special-
ties having the best ai tides at the lowest prices.

The Electric Appliance company, Chicago, has been
quietly building up a nice trade on the Acme tape, a
specialty which it first placed on the market over two
years ago, and which has stood the test of time and made
many friends. O. K. weatherproof line wire is rapidly
gaining ground as a leading weatherproof wire, and the
Electric Appliance company states that each month shows
a large increase in the sales of this leading specialty.

The C. & C. Electric company announces the removal
of its general oflSce to 143 Liberty street, New York, and
of the works to CJarwood, N. J., on the Central Railroad
of New Jersey. The company is prepared to furnish
multipolar dynamos, direct-driven or belted, in sizes up
to 250 horsepower, bipolar dynamos to 100 horse power,
automatic or hand-controlled electric motors, complete
plants for power transmission, isolated lighting plants and
central station apparatus.

Much attention has been attracted by the new storage
battery manufactured by the Day-Moberg Electric com-
panty, 54 Pearl street, Boston. It is made in such a manner
as to Like extra precautions against short-circuiting, and
buckling is pronounced impossible by the company. The
Jupiter battery is said to be constructed upon entirely new
lines and avoids the use of plates altogether. The
weight of the cell is very light, and it is claimed that it

\yill not sulphate from over charging, and that it loses very
little current on open circuit. The battery is the invention
of F. E. Moberg, who has had a long practical experience
in electrical circles in Sweden and the United States. The
small motors made by the Day-Moberg company are
intended for any voltage, are compact in shape, are made

with much care, and a careful inspection is given tlienl

before leaving tiie factory.

The Dow Adjustable L'ght company, Braintree, Mass.,
has placed upon the market a novelty in the shape of the

Dow adjusting ball for electric lights. This article com-
prises a reliable mechanism for instantly raising or lowering
an electric light and especially adapted for stores, offices,

hotels, libraries or any pla:e where a movable light is

required. The company has also been pushing Dow's
patent fusible connection, which is used for attaching a
drop light to a chandelier or electrolier and is safe and
especially adapted for the purpose.

Frank Overbagh, manager of the Chicago General Fix-
ture company, i6q Adams street, Chicago, and well known
in electrical circles through his connection with the Edison
General and General Electric companies, is putting on the
market a large and complete assortment of electric light

and combination fixtures, as well as a full line of general
electrical supplies. The company has just issued a new
catalogue, number 18B, which contains an excellent line

of specialties, among them several new ones which will

doubtless meet with favor among users.

The Central Electric company, Chicago, has placed its

house goods and retail departments in charge of W. R.
Pinckard, who has had several years' experience in those
lines, and is personally well-known to the electrical fra-

ternity. This concern reports that its business in these
two departments is increasing so rapidly that it finds it

necessary to increase its facilities. One of the most im-
portant specialties in the house goods department is the
line of Edison-Lelande batteries, physicians' supplies,
ba'tery fan motor outfits, etc., manufactured by the Edi-
son Manufacturing company, and for which the Central
Electric company has special selling arrangements.

The Wcstinghouse Electric & Manufacturing company
opened a San Francisco agency about March 1st, with
an office in the Mills building and a full line of the com-
pany's standard supplies will be carried to satisfy immediate
wants. Those interested in long-distance power trans-
mission can there obtain information and estimates from
the company's engineers. Each transmission proposition
is an engineering problem in itself, and the representatives
will take pleasure in furnishing information on the subject
toall enquirers. The excellence of the Wcstinghouse
railway, lighting, mining and other apparatus merits the
consideration of contemplating purchasers. The San
Francisco representative will be H. A. Russell, assisted
by R. B Elder, both of whom are already well known in
the electrical business on the Pacific Coast.

The Hornberger Electric Manufacturing company,
Elkhart, Ind., is in receipt of a letter from the Helios
Electric company testifying to the merits of the Elkhart
transformer manufactured by the former company. The
Helios company says: "We beg to inform you that we
have vt ry carefully tested your new transformer, and the re-
sult of our tests convinces us that your transformer is equal
in every way to the guarantees you have made us. We find
our arc and incandescent lamps can be operated on it at
the same time without change in the electromotive force,
and there is anparently no change. We also find that it

works satisfactorily either with one arc lamp or full load
incandescent lamps, or with one incandescent lamp with
full load of arc lamps. We believe this transformer solves
the problem of maintaining two different potentials from
the same transformer; in other words, running arc and
incandescent lights from one transformer."

The publication of the amounts of the several bids
opened by the St. Louis water commissioners for 1,800
horse power of boilers for the new pumping station has
caused csnsiderable comment in consequence of the wide
difference between the bid of the bwest, that of the Na-
tional Water Tube Boiler company of New Brunswick,
N. J., and the ethers. That the National company
should have made ics bid nearly 25 per cent, below the
lowest of its competitors, and over 40 per cent, below
that of the highest, is surprising. The explanation is

apparent, however, when the fact is shown that the speci-
fications of the commissicners provided for a premium of
$250 on each of the six boilers for every oae per cent, of
eflSciency actvtally reached by the boilers above a given
per cent., with the same amount of forfeit for each one
per cent, below. 'Tfecontract was awarded to the Na-
tional Water Tube Boiler company after considerable com-
petition.

In spite of the general depression, the Page Belting
company of Concord, N. H., reports that it is unusually
busy for this season of the year, having in hand many
large orders. At the present time it is making three wide
belts for the Suburban Electric company, Elizabeth, N. J.;
a 54-inch double belt for the Union Railway company.
New York, and for a large New England manufacturing
concern, a wide, three-ply belt of construction similar to
that of the large tandem belts which the company exhib-
ited at the World's Fair running on the Allis engine. All
these belts are of the Crown brand, for which the Page
Belting company received the highest award at the Col-
umbian Exposition. This company was enterprising
enough to be the first to publish a copy of this award
and a reproduction of the Columbian medal of award as
designed by St. Gaudens, which has created such a stir.

Beside these orders the company has recently shipped to
Japan a very large order of single belting, the third re-
ceived from that country since the first of the month.

Warren Webster & Co., with works at Camden, N. J.,
and Chicago office at No. 2 Canal street, report among
the orders received for their Webster vacuum feed
water heaters and purifiers, one from Pullman's Palace
Car company, Pullman, 111., for three, aggregating over
5,000 horse power; also for an order for the Williams
vacuum system of steam heating, so as to utilize the

waste exhaust steam, without back pressure upon engines,
for heating purposes. Former orders received from this

company amounted to 2,700 horse power, and the machin-
ery was installed in its plant at Pullman, III., during the

last four years. Warren Websler & Co. claim to have the

best methods for correcting feed water for boilers and for

utilizing exhaust steam for heating purposes, without back
pressure upon engines, giving the best results upon all

points of economy. They built their present new works
at Camden, N. J., last year, and are now commencing an
extension of 5o by 65 feet in their wrought iron department.

ELECTRICAL PATENTS.
Issued February 27, 18Q4.

515.321. Insulating Thimble. Isaac A. Brown, Toledo, O.

515, 333- Method of Peroxidizing Lead. William W.
Griscom, Haverford, Pa.

The process consists in subjecting the anode to an electric

current while immersed in an electrolyte containing nitric and
sulphuric acid in a ratio less than one to three.

515,342. Electric Arc Lamp. Georg Kirkegaard, Brook-
lyn, N. Y.

515,366. Electrical Railway Signal. Henry V. Ril y
andCharles Selden, Baltimore, Md.

515,374. Electrical Controller. Elmer A. Sperry, Cleve-
land. O.
The contro'ler is supported by a hinge at its base upon the

dasher of the car. The controller may be tipped forward,
whereby access is readily had to the connections on the rear of
the box.

515,386. Dynamo electric Machine. Jonas Wenstiom,

Orebro, Sweden.
All armature is attached to one of the two poles of a dynamo,

said armature having a continous uninterrupted surface ad-
jacent to the air gap, a keeper of solid magnetic material being
provided which revolves in the air gap between the armature
and the other pole.

515. 3q7' Electric Gas Lighter. John O. Dahlgreen,
Boston. Mass.

515,401. Electric Heater. Austin S. Hatch, Windsor,
Ont.

515,432. Primary Battery. Charles J. Hubbell, Boston,
Mass,

515,448. Fixing Electric Conducting Wires to Insula-

tors Supporting Same. Rudolf Schomburg, Berlin,

Germany.

515,465. Electrical Glow Lamp. Herbert Cottrell, New-
ark, N. J.

A conductive coating is put upon a portion of ttie bulbous
surface, and a central electrode within the bulb of spherical or
conical form is provided, between whjch and the conductive
coating an intense electro-magnetic discharge may be produced.

515,467. Armature for Electric Machines. Waldemar
Fritsche, Berlin, Germany.

515,473. Regulator for Continuous Current Arc Light
Circuits. Daniel Higham, Boston, Mass.

An electro-magnetic device or means responding to wave
variations of current is employed in combination with a second
device responding slowly to variations of mean intensity of
current and acting to regulate the main or generated current.

515,478. Bond for Electric Railways. Julius Meyer,
New York, N. Y.

515.484. Socket for Incandescent Lamps. Louis S.irn,

New York, N. Y.

515.485. Lamp Socket. Louis Stirn, New York, N. Y.

515488. Electric Motor. Constant Doriot, Philadelphia,

Pa.

515,502. Secondary Ba'tery. Leslie B. Rowley, Ash-
land, Wis.

515,503- Auxiliary Fire Alarm Telegraph System. Joseph
Sachs, New York, N. Y.

515,531. Switch and Circuit for Telephone Exchanges.
Joseph J. O'Connell, Chicago, 111.

515,572. Conduit Electric Railway. Joseph A. Cassidy
and William A. Butler, New York, N. Y.

515,589. Signaling Apparatus. Oscar D- Kleinsteuber
and Monroe A. Kleinsteuber, Milwaukee, Wis.

515,606, incandescent Lamp Socket, Rufus C. Nourse,
South Framingham, Mass.

515,613. Current Collector for Dynamos. Charles R.
Roberts, Addison, Pa.

515,638, Electric Alarm System for Railway Crossings,
Adoniram J. Wilson, Port Chester, N. Y.

515,648. Automatic Electric Railway Signal System,
Charles P. Breese, New York, N. Y.

515,652. Apparatus for Electrically Heating or Working
Metals. Charles L. Coffin, Detroit, Mich.

Electrodes for the passage of current and an arc disturber
with mechanism for changing its relation to the electrodes con-
stitute the essential features of the invention.

515,654. Electric Railway. Benjamin F. Comstock,
Decatur, III.

515,665. Signaling Apparatus. James W. English, New
York, N. Y.

515,693. Electric Heater. Samuel E. Nutting, Chicago,

515,709. Telegraphic Instructor. Thomas J. Houck and
Harrison M. Browning, Baltimore, Md.

515,716, Insulated Pipe Coupling. George Peeples
Philadelphia, Pa.
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A Diversified Central Station Plant.
Perhaps there is no central staton plant in the West

that typifies more accurately the growth of the electric

lightirg- industiy than that of the National Electric Con-

struction company of Chicago. Not five yeais sgo the

plant was opened for business, the installalion comprising

two arc dynamos, a Biush machine and an Excelsior dy-

namo of sm^ll capacity. These two machines were located

in a basement under the University Club buildir.g on La

Salle street, in a room 40 by 50 feet. Gradually ihe

shafting 43 feet in length, coupled to two Russell, four

vulve simple engines, one IS by 20 inch, of 210 horse

power capacity at 212 revolutions, and the other 14 by'20

inch of iSo horsepower capacity at the same speed.

These engines may be run as twin engines, or independ-

ently, as the conditions of the load requires. Two dyna-

mos are belt driven by a Ball & Wood simple, 13 by 12

inch engine of no horsepower capacity, at 315 revolutions.

The disposition of these 10 dynamos, three engines, a

line of shafting provided with three 150 horse power Hill

tandtm in connection with a Schuyler 25-lighter,

by a 74 by 12 inch pulley and a Brush 35 light arc dynamo

belt being driven through one of the brick supporting

pillars from the line of shafting. To the right of the

Roctford dynamo, and not shown in the illuttfotion, is a

Thomson-Houston motor type, 50 kilowatts, Sco light in-

candescent machine belted to a 78 by 16 inch pulley. The
pi incipal figure in Fig. i is one of two 40 kilowatt Thomson-

Houston motor type, 650 lighters, driven by a 16-inch

face pulley. The machine of this type rot shown is driven

Fig. r.

p'ant grew and addit'ons were made until it has reached

the proportions shown in the accompanying illustrations.

A new 40 or 50 light arc machine is to be installed next

week. It has been the policy of the company to use small

units, and as no particular style of apparatus has been

given the preference, the result has been quite a varied

assortment of electric lighting apparatus; and it is for

this reason that the plant is of interest, as the business of

the company consists in lighting the large office buildings

in the immediate vicinity of Madison and Dearborn streets,

and no serious problems of distribution have been encoun-

tered. The capacity of the plant, including the new arc

machine, will be about 140 2,000 candle power arc lights

and 4,350 incandescent lamps.

At the present time the load is distributed upon 10 dyna-

mos, eight of which are belt driven from a line of

Fig. 2.

A DIVERSIFIED CENTRAL STATION PLANT.

cut-off clutches (each pulley having a 80 horse power

Webster clutch) elevator pumps, two switchboards

and the usual accessories to a central station plant, into

a span 40 by 50 feet, has been accomplished in an in-

genious manner, when the obstacles in the way, such as

a lack of masonry foundation, and the presence of im-

mense supporting pillars are considered.

From the illustrations grouped upon this page may be

gathered some idea of the arrangement of the plant,

Figs. I and 3 showing some of the dynamos driven by

the shafting and Fig. 2 illustrating a portion of the

switchboard and several of the machines. Prominent

ia Fig. 3 is a 50 kilowatt, 800 I'ght Rockford dynamo,

belted to one of four 78 inch pulleys with 12

inch faces. Between this machine and the shafting

is an Akron 30 kilowatt 475 light machine driven

Fig.

tandem in connection wiih a Ball 30 light arc dynamo,

set in a steel frame and having two armatures on its

shaft, wound for 1,500 volts. The Ball dynamo is shown

in Fig. 2, as well as a portion of the incandescent switch-

board and the Ball & Wood engine, which drives an Akron

30 kilowatt, 475 light dynamo and a Thomson-Houston

30 kilowatt, 500 light machine of the "squirrel cage"

type.

Combustion is obtained in the boiler rooms by both

natural gas and coal. The battery of boilers under which

natural gas is used is shown in Fig. 4. It consists of

three 100 horse power Russell bolers provided

with smoke consumers. The gas is piped to

the boiler room in 8 inch mains. Two
six inch pipes may be seen in front of the boilers in Fig.

4, Six two inch pipes lead to the burners. The breech-
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inK Irom the boilers leads to a brick stack, 30 inches by

6 feet> and 178 feet high. The other boilers are fired with

coal, and are of about 100 horse pov/er capacity each, Oo

inches by 16 feet, with 48 four-inch tubes. The boiler-

room is so arranged that it is very little or no trouble to

make an evaporation test for either the electric plant or

the pumping machinery necessary for the operation of the

elevators in the building, as the piping is so arranged that

the batteries of boilers may be run separately or together.

Each battery has its own water ratter and thermometer on

the feed water pipes, and all coal that is used is first

carefully weighed, so that a test may be made as to the

relative economy in the use of coal and natural gas.

Scattered about the plant are eight steam pumps,

the largest of which is a 16 and 25 by sH by 15

inch Worthington duplex machine. Current is furnibhed

a C & C motor of 50 horse power capacity, wound for

220 volts geared to a Crane triple power pump

with water p[uQ2:ers four by nine inches, single act-

ing, which is used as a reserve and furnishes water at 800

pounds pressure for the elevators in the adjacent Boyce

building, when the compound steam pumps intended for

that purpose are not in use.

The main switchboard, a portion of which is shown in

Fig. 2, is S by 16 feet and controls 14 circuits. It con-

tains seven ammeters and rheostats, two voltmeters, the

FIG. 4. A DIVERSIFIED CENTRAL STATION PLANT.

usual overthrow switches and a voltmeter switch. The

arc board, which is of slate, is 5 feet byi4 feet 4 inches,

and is provided with plug switches for the four circuits

and three ammeters.

Ventilation has been provided for by a 40-inch fan mak-

ing 1,000 revolutions, driven by an eight and a half horse

power moter and a 36 inch fan similarly driven. The plant

is in charge of E. E. Schemerhorn, superintendent, and

W. L. Elliott, chief engineer, to whose care much of its

success is due.

New Form of Rail Bond.
Among the recent electrical inventions is the new form

of bond-wire for electric railways, patented by Albert

Hoffmann and Joseph Brogan of Milwaukee, Wis., which

is illustrated by the accompanying cu's. Fig, i is a

perspective view, with the slotted washer detached, while

Fig. 2 shows a section through the adjacent ends of a pair

of rails and illustrates the manner of application. A pair

of washers C C is arranged to be engaged with the oppo-

site bent ends of the wire, being each provided with a

concentric aperture C for the admission of the end of the

wire, and in one of its faces, being provided with a radial

groove or depression Z), Fig. i. The washers C Care slipped

into position upon the ends of the wires, the angular ends

thereof passing through the concentric apertures C C in

the washers, and the wire adjacent to the angle or bend

therein, entering the radial groove or depression ZJ in the

washer C, so as to lie practically flush with the cuter face

of said washer. When the washers have been adjusted in

position they may be secured to the wire by solder or

otherwise. With this form of construction, the ends B B
of the bond wire are inserted in the apertures in the webs

E E oi the rails, the washers C C being driven into firm

contact with the faces of the webs of said rails, and the

ends of the wire then headed down upon the opposite

sides of the webs of the rails, as shown at b b, in Fig. 2.

The faces of the washers which rest against the sides of

the webs of the rails afford a broad contact or bearing

surface, and the tighter the ends of the wire are driven

into the apertures and riveted or headed down upon the

opposite side, the more perfect will become the contacts.

Inasmuch as the wires rest against the outside of the

washers, there is no liability of the contact between the

ends of the wires, and of the washers becoming broken or

imperfect by reason of the hammering or pounding upon

them in riveting them in place.

Notes of a Trip to the United States and
to Chicago. 1893.

HV W. II. PRKKCE.

Part IV.
There are three power houses in Boston, the other two

developing 2,000 horse power each, so that there is

10,000 horse power used in Boston for wcJ^king the street

railway system.
The line is no longer run by contractors. It is

entirely in the hands of the railway company itself. They
have magnificent workshops and a very fine staff. Their
chief engineer, Mr. Hirt, was extremely attentive and
communicative. He supplied me with capital drawings
of the works and general arrangements.
The use of belting was again surprising; but I was told

that a very large railway system at Brooklyn was going to

be woiked by direct-driven power, so as' to obtain an
authoritative and convincing trial of the relative merits of

the two systems. I did not learn the type of engine to be
fixed at Brooklyn, and I was unable to go there to find

out.

The track is light, as I have previously mentioned, but
they are welding together the fish-plates and the rails so

as to obtain an electrically perfect return circuit. I saw
the car and apparatus used for this welding process, but I

could not see it in operation, for one essential part of the

plant was being repaired.

I saw the electric snow plows used to keep the tracks

clear in wintry weather.

The system of railway working in Boston has given
such satisfaction to the public that the traffic returns have
improved 30 per cent, owing to the change from horses to

electricity. The service is so much quicker, cleaner and
better performed. A railway car in full service is said to

run an average distance of 250 miles a day, and its mean
speed is 15 miles per hour.

There is an important question under discussion in the

United States of America—whether it is better to pursue
the present practice of using two motors upon the cars, one
on each wheel axle, or to use only one motor connected
electrically and flexibly with the wheels by beveled gear-

ing. This is the plan advocated and practically carried

out by Mr. Sperry. The weight is thus placed in the mid-
dle. The horizontal pull is said to be greater. The
starting torque is smaller. It is more easily controlled.

There is no slip, and the velocity of all parts is uniform.
It will climb a stiffer grade. One 35 horse power motor
replaces two 30 horse power single reduction Thomson-
Houston or Westinghouse motors with economy of energy.
The system is working in Pittsburg, where it was adopted
after a very severe trial with a Westinghouse car, and it

is about to be used on Twenty-second street in Chicago.
It has this disadvantage—that if the motor fail there is not

a second one available to take the car home. The problem
is an interesting one, and its solution will be watched with
great interest, for it has an important bearing on the

economies of our English roads.

The feeling is pretty prevalent in the States that the

conductors must eventually go underground. Experi-
ments in this direction are being made in several direc-

tions, notably in Washington and Chicago. The trolley

with its guard wires is really an abomination, and the dis-

turbances created by insufficient return accommodation
• are annoying the telegraph and telephone interests, and
alarming the gas and water companies. The future

working must be metallic circuits and underground con-
duits. It is so done in Budapest, and it has been partially

done in Blackpool and in Rome. Other experiments are

contemplated in England. No one can doubt that the

future of electric railways is very bright. The South
London railway and the Mersey Dock elevated railways

more surprised to find that statements supposed to have
been made by me to an interviewer were taken an si'ticnx.

One irate functionary compared an official statement of a
past postmaster-general with a mythical statement made
by me, and triumphantly pointed out such a glaring con-
tradiction as a complete refutation of my fallacies. I even
read that I had stated that we electricians in England
had nothing to learn from America. I have no recollec-

tion of ever having made any remark which could by any
shorthand blundering have been construed into such an
absurdity; but if I had done so it would more likely have

FIGS. I AND 2. NEW FORM OF KAIL BOND.

been one where "nothing" was a telegraphic error for
"everything."

I cannot loo gratefully speak of the attention and kind-
ness I received from everyone, and I certainly feel that I

have personally profited from my visit very much indeed.
A visit to the United States is something like charging

an accumulator. It stores the visitor with energy. When I

am completely discharged, and my adverse criticisms have
been forgotten, I shall probably cross the Atlantic again.

Arnold's Electric Carriage.

The problem of electric traction on the public high-

ways by independent vehitlesis one that hasreceived much
attention from engineers and inventors, and several electric

carriages have been successfully operated on the streets of

large cities, to the great admiration of the public. One
of these—probably the first electric cairiage in the West

—

was illus'rated and described in the Western Electri-

cian of December 5, iSgi, and September 17, 1892, and

was later exhibited at the World's Fair. A widely known
electrical engineer of Chicago, B. J. Arnold, has now
entered the field with an electric carriage of new design,

as shown by the accompanying drawings. As will be seen,

the carriage is extremely light and graceful in appearance,

and it has been planned as a road'^vehicle for use upon

the boulevards of Chicago and other large cities.

Heretofore one of the principal objections to

electric carriages has been the weight, and

it has been the intention of the designer of this

carriage to reduce the weight to the lowest possible limit

are examples of great successes in England, but it is in

the States, where this form of locomotion has become a
necessity, that we are sure to see a speedy and practical

solution of the problem.

conclusion.
I have by no means exhausted the many notes made dur-

ing my trip, but I have said enough. Interviewing is a
feature of American journalism that, thank goodness, has
not taken root here. I was surprised to read of interviews
with myself, extending to two or three columns, that re-

sulted from the passage of a few compliments; but I was

ARNOLDS electric CARRIAGE.—PLAN VIEW.

consistent with strength and "safety. It will be noticed

that the frame work of the machine is built of steel tubing,

bent in such shapes as to be thoroughly trussed in all

directions and at the same time presenting a skeleton or

bicycle like appearance. Instead of carrying the batteries

in a heavy body or box, the cells are suspended under-

neath the seats, thus being almost hidden from view. The
entire machine resembles two safety bicycles connected

side by side by a suitable frame work, to which is attached
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a canopy top, and the whole has the advantage of light-

Less and symmetry. It is estimated that ihe weight of

the carnage complete, without passengers, will be 900

pounds, the batteries contributing 500 pounds of this

amount.

It will be noticed that the front wheels, instead of being

mounted upon axles as is usual, are mounted upon inde-

pendent vertical spindles carried on ball bearings with

levers extending backward from the top of the spindle to

the steering handle, which comes in front of the passenger

occupying the rear seat. This arrangement enables the

driver of the vehicle to swing both forward wheels at the

proper angle to go around any curve and at the same time

permits him to have his weight over the rear wheels where

the power is applied, thus insuring sufficient weight over

the rear wheels for traction, which is not the case with a

carriage steered from the forward seat, as it often happens

that there is but a single occupant in the vehicle, and as

he sits over the forward wheel the carriage is unable to

ascend a grade, owing to the rear wheels not having suffi-

cient weight over them for adhesion.

The entire weight of passengers and storage batteries is

carried upon springs. The weight on the forward seat is

sustained upon elliptical springs, as shown, while the en-

tire rear end of the vehicle is mounted upon carriage

springs. The seats are to be upholstered in leather or

These lamps being set on the spindles which revolve

with the wheel throw the light always in the direction that

the carriage is going.

Bail bearings are used throughout the entire carriage,

thus reducing the frictional resistance on the machine

itself to the lowest possible amount. There is a steel wire

netting underneath the passengers' feet, both in front and

behind, while in the rear there is a place where small

packages can be strapped to the machine. The wheels

will be constructed on the bicycle principle and provided

with cushioned rubber tires.

The designer of this vehicle has had an extended ex-

perience in designing traction ergines as well as loco-

motives, and the knowledge thus acquired has been utilized

in planning this electric cariiage. Arrangements are

being made for the manufacture of the carriage, and it is

hoped that one of them will soon be in operation. It is

stated that the carriage can be put on the market at a re-

tail price of ^400.

Electric Railways In Ciiicago.

At last week's meeting of the Chicago council an

ordinance was passed which was not only of great import-

ance to the people but which marked a step in advance,

showing that the overhead trolley system, by its operation

in other cities and where it has been introduced in the out-

for which it should pay the city heavily, and denied the ap-
plication. I immediately went before the Board of Direct-
ors, and suggested that we call the matter cff, and our-
selves $2,000,000 in pocket. This was done. The com-
pany will make no more effort in the mailer, and has a
good answer to the importunities of people who want to
travel faster.

A mass meeting of Lake View citizens was held last

week to take steps toward the establishment of better and

cheaper transit for the North Side. A petition to the

council was formulated and adopted, asking that an ordi-

nance be passed, giving the North Chicago Street Railway

company the right to use an overhead trolley system. A
committee of five was appointed to investigate and make
report on the storage battery system, with a view to hav-

ing it put in use on a proposed new line through Lake
View, Ravenswood and Jefferson to the North Side

city limits. Promises have been made by those back of

the enterprise, that if this system of electric motive power

can be successfully adopted, they will give the North

Siders a continuous ride from the City Hall to the city

limits for one fare.

Economical Size for Arc Dynamos.'
C. R. Huntley, Buffalo: I do not know that any one

of us can make a cast iron rule and say which unit is the

more profitable one for us to employ, and what I shall

have to say on this matter will be confined to that which

ARNOLD S ELECTRIC CARRIAGE —SIDE VIEW AND FRONT ELEVATION.

other suitable material and the iron work will be highly

finished.

The driving mechanism consists of a one horse power

motor connected to the rear wheels by means of a steel

band having eyelets at equal distances upon it, which en-

gage with small projections upon the driving pinions. This

band is kept tight by means of a link which surrounds the

axle and the motor shaft, and can be adjusted by thumb

screws to compensate for any lost motion. The motor

shaft is suspended from a link attached to the frame above,

and it is held concentrically with the rear axle by means

of the link, thus keeping the driving band tight at all

times, or, if gearing be used, keeping the gearing in its

proper mesh, and allowing the rear wheels to mount any

irregularity in the track without throwing any additional

strain upon the gearing. This application to traction

vehicles was patented by Mr. Arnold for traction engines

some years ago.

Twenty-four 75 ampere hour Pumpelly Sorley storage

batteries will supply current to the motors. The controlling

switch is located under the rear seat, and operated by the

driver. It will throw the cells in three different combina-

tiocs, thus giving three different speeds. These cells

will run the vehicle fifty miles on good streets at a speed

of ten miles per hour on one charge. The carriage will

be provided with a reversing switch and a mercury

contact switch so connected that the driver may operate

them with his foot. This arrangement permits him to

give his entire attention for steering the apparatus with

his hand, and allows him to cut current on or off or reverse

the machine with his foot.

Upon the vertical spindles carrying the forward wheels

are attached two electric lamps, similar to bicycle lamps.

skirts of Chicago, has gained the confidence and approval

of those seeking rapid transit. This ordinance provided

for the construction of trolley lines upon most of the cross-

town roads owned by the Chicago City Railway company,

and now operated by horses. It has often been contended

in the columns of this journal that this system, generally

speaking, is, at the present time, best suited to street car

service, and it is encouraging to note that at least an at-

tempt has been made to give Chicago the advantages of

electric traction. It appears, however, that the people of

the South Side will have to wait some time yet for relief.

The measure as it passed the council was so liberal in its

terms that Mayor Hopkins vetoed it and de-

manded a few concessions from the company.

His Honor is in favor of insisting that a center

pole overhead construction be used with ornamental

Doles, and that the company shall light the streets through

which its tracks run free of charge to the city. To all of

these suggestions the company turned a deaf ear.

Samuel W. Allerton, who is the principal stock holder in

the Chicago City Railway company, when asked what the

company would do now that it was understood that the

mayor would deny the application to change its motive

power, said

:

Mayor Hopkins has saved the company $2,000,000.
We are overwhelmed with a demand from the public to

change our motive power, and give more rapid transit by
use of electricity. Real estate interests were alarmed by
the growth of population along the West Side elevated

lines, and importuned the Chicago City Railway com-
pany to give transit equally as rapid. It was found that

the change would require an expenditure of upwards of

$2,000,000, but we decided to gratify the public. Appli-

cation was made to the executive of Chicago, who seemed
to think the change was in the interest of the company.

I think it is right for us to use with the long distance

that we have to cover and the number of lamps we have
upon the circuit, together with the floor space, capacity,

etc.

When I came into the business, the company with which
I was first connected was the Biush company, and after-

ward, by consolidation, we acquired all the reputable and
recognized arc systems, and we have identified them so

that our No. i station has absolutely one kind of apparatus;

No. 2 another kind, No. 3 another, and No. 4 station an-
other. After looking it all over, if we were to equip our
plant anew, I believe we would buy as large units as

exist. I believe we would take up the eighty light genera-

tors if we could not get larger. If I were to place an
order to-morrow I would try to get a 100 light machine.
The natural criticism of that statement is that your voltage

is going to be dangerous. Not being an electrician, I can-

not say ; but in our experience we have had occasion to put
two machines together on our dock lighting, and I have
found that there is no difficulty; in fact, nobody knew the

difference. If we could get that power in one machine,
designed as efficiently and as free from burning out the

armatures, I would be in favor of a larger unit- W^e are

certainly working an 80 light machine, and I would not like

to be on record as advocating less than a 100 light unit if

we can get it.

G. A. Redm.A-N, Rochester: Personally I believe in a

large unit, but, like my friend, we have been using hve or

six different kinds of apparatus, and we are situated differ-

ently from other companies in regard to the voltage. We
are prohibited by our contract with the city and city

council from exceeding 3.500 voltage; in the case of the

Brush company, 3,400. We would like to try an So-light

machine or 100 light machine, but we are prohibited.

J. I. Aver, St. Louis: I have had considerable ex-

perience with the arc lighting dynamos of the larger units,

and from the point of efficient maintenance I have not

been able to distinguish any difference between those 60
light machines and the smaller. Machines equally well

I. Discussion aC the seventeenth convention of the National
Electric Light association at Washington, Februrary 28, March 1,189^.
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made seem to stand up. It is impracticable to build a

mai:hine of the gramme type of armature which you can

easily operate at 4,000 volts. In the operation of the

station we carefully noted and kept record of the line

troubles on the different circuits, and the records on the

80 light circuits showed no greater trouble than those on
6 ) light circuits. I operated for about two years and a

half about thirteen So lighters. In a station where the

numb.:r of lamps in operation would justify the use

of the large units I thi nk there is no question

as to what should be used. Of course, in small

central stations where the aggregate output would not

amount to more than a load on one 80 light

machine, it is preferable to divide your units. The only

economical question in the use of arc lighting dynamos is

in the station. In the station the largest machine obtain-

able is the most economical. I have had the same experi-

ence that our friend, Mr. Huntley, mentions, operating

stations which were the growth of time, and where we
had dynamos of all sizes. So soon as practicable I made
the circuits as large as our largest units, to reduce the

number of circuits that we would have to care for, and the

way that we were compelled to use the smaller machines
was to ruu them in series. I was always unwilling to

couple up the dynamos so as to get the voltage four or

five thousand volts. I made some experiments with two
6o-light machines coupled together for sixty days, and did

it in wet weather purposely. We found in a circuit with

130 lights, with two 60 light machines, that it was dan-
gerous in the station; but we guarded against accidents

there. We found that the current could be detected on
the ground, that by touching with a wet towel there was
leakage through the insulators. I made it an iron-clad

FIG. 2. DEFECTIVE SHIP WIRING.

rule in the station that no such practice should obtain. In
my experience you cannot run any higher than four

or five thousand volts on a circuit ; when you
get six or seven thousand you are getting too high. But
that is a matter of insulation; something we hope to over-

come. Taking conditions as they are, I think there is no
question that an 80 light dynamo is perfectly practicable.

E. F. Peck, Brooklyn: The question here presented is

as to the most economical size of dynamo. To me that is

a question of condition. Take the city of Brooklyn, for

example. There we branch off in all directions from the

central point, and we can use dynamos of smaller units to

advantage; whereas, in the city of New York, the shape of

the city being long drawn out, it is more economical to

use larger units of machines. We find that 2,500 volts is

about all we care to insulate. I am strongly in favor,

therefore, of smaller units.

A. J. De Camp, Philadelphia: I never did understand
why there should be any objection to the larger machine.
I was asked the question what was the best machine to

use. I should say the largest machine you can get, every-

thing else being equal. Some six years ago, or about the

time that the coil armature was increased from 40 to 60
lights, and done successfully, I then asked the

question: If you can make a 60 light machine, why

FIG. 3. DEFECTIVE SHIP WIRING.

can you not make a 100 light machine? That question
grew out of the necessity which was confronting us at the
time. The only answer I got was from Mr. Brush himself
and he ought to be an authority on the subject—was that
they could not put that machine on the market, on account
of the high voltage. What objection is that to us? is the
question which arises in my uneducated brain; and the
answer is that it would be too dangerous. If the voltage
you were using at the time, 2,000, were dangerous, if not
properly controlled, the voltage of 6,000 was equally
dangerous, it was a distinction without a difference. I

never changed my mind about it. I believe that if a
machine be properly made, if the insulation is properly
cared for, as all machines should be whether of high or

low tension, there is no objection to running machines of

100 lights.

I kept pegging away on that point because I was in the

position that almost every station man is who has grown
up wiih the station. It has now come to the time when
the economy of space has become a factor in the proper

manipulation of the property. Finally the Brush com-
pany made a machine of what they call I2) lights. We
have been running that machine In our station for about
three weeks, and so far as our experience has gone it is in

solder. This high class joint when fioished had been

simply wrapped with tape. Fig. 2 is a novel and some-

what slovenly manner of connecting three lamps to a

branch main; comment is unnecessary. It is difficult to de-

cide whether the two eye joints shown in Fig. 3 were made

at sea by some deft fingered sailor, or whether they were

done by a jerry wirer in the guise of a bell hanger. 'J'he

evidence is suggestive of the latter. The joint shown at

defective ship wiring.

every respect as feasible and as efficient as the 6o-light

machine. It is true it takes up one inch more of flior

space than the 60-Hght machine; it is a little longer and a

little wider. It has the same type of armature,

and it has the same type of commutator. It has twenty

bobbins instead of twelve, and they are covered up differ-

ently. We have rot had the slightest trouble with it. Of
course, going back to the first principles, it naturally fol-

lows that with a machine of that kind greater care should

be taken in the insulation of your wire, and of your lamps
for safety; but, without altering the condition of insulaton

of our lines from what they were when the machines were

put on our circuit, we have not experienced any of the

difficulties or troubles that are usually apprehended from

theuseof a machine of that size. This is called a 120

light machine. We have run 129 lights on it ever since it

has been running, and there is capacity for some more
lights; how many more I do not know. But that machine
is running 120 lights nicely, and I can see no reason why
you cannot run tw.ice 120.

Defective Ship Wii^ing.

An agitation has been begun in England for re-

form in the manner of wiring electric light installations on

shipboard, and if the instances of "jerry wiring'' shown

by the accompanying cuts are at all representative, it is

"%-.
''*!

FIG. 4. defective ship WIRING.

high time that some remedial measure be put in force.

The illus'rations are reproduced from the Ekctriciil Revieiv

of London, which says of them: "We illustrate some

samples taken from vessels at different dates; they have not

been doctored for the purpose of creating a sensation, but

are 'living' specimens, many of them taken from well-

known liners."

It is asserted that the jerry wirer has contrived to con-

vert substantial, seaworthy boats into dangerous vessels.

This remark does not apply simply to cargo boats and

small passenger vessels; it is stated as an undeniable fact

that some of the finest steamers which leave the shores of

England are wired in a scandalous fashion. To quote the

vigorous language of the Electrical Review, "Not only is

the workmanship bad, but the material used is of the

rottenest description, and nothing short of the marvelous

can possibly prevent fires. The jerry wirer is rampant in

this year of grace, 1894, and shipowners, heedless and

ignorant of the effects of bad work, encourage this

abandoned wretch to put in materials which would dis-

grace a marine store. We know not whom to blame the

most. It is impossible to locate the entire blame on the

shipowner, for presumably he is not cognisant ot the

responsibility he incurs when sending a badly wired ship

to sea. The really culpable person is the electrical engi-

neer, undertaker, jerry wirer, or by whatever name he styles

himself; when he carries out his jerry wiring, he prepares,

in reality, a ghastly death trap for his fellow men. To
appeal to him would be useless. He owes his existence to

the extraordinary loose conditions which prevail, and the

advent of a proper supervision would be his death warrant.

In attacking the jerry wirer we are not tilting at wind-

mills; we are making an onslaught upon a baneful

system which demands immediate and vigorous remedial

measures."

Fig. I shows a specimen of jointing as practiced by the

jerry wirer. An attempt has been made to join two

branch wires (19/165) to a main cable of 19/14, and as will

be seen, the attempt is a dismal failure; the wires have

been simply twisted together, and are wholly innocent of

the top of the cut was taken fiom a steamship of first-class

rating. Fig. 4 illustrates electrolytic action in a very

advanced state on an electric light cable, 19 strands be-

ing reduced to five. This is an exceedingly common form of

deterioration and actually excites no apprehension. Com-
mon jiate is the insulating material used on this particular

sample. No mechanical protection whatever was pro-

vided for this cable, which was simply nailed to the ship.

The wooden switch shown in Fig. 5 was found on board

FIG. 5. DEFECTIVE SHIP WIRING.

a modern ship, and is a grotesque example of latter day

"improvements." The contact piece is of brass and

works stillly on the woodwork. There is evidence of

charring, due to apparent heating of the contact piece.

This switch, it may be mentioned, carried the fuse wire

inside, and the whole was considered, no doubt, a neat

and useful combination. Wooden switches were much
affected in the youthful days of electric lighting, but it is

startling to find them still in use. Prof. Andrew Jamieson

forwarded the specimens illustrated in Fig. 6. He re-

marks that not one of the jo'.nts was soldered and that he

has "seldom ome across more unsafe workmanship or

miserably bad insulating material." The middle specimen

was found joined in circuit with fifteen iG-candle power

lamps.

On one ship it w^s discovered that the casing was torn

FIG. 6. defective ship wiring,

away in one place, in such a way as to expose a bare joint.

The engineer of the vessel was asked if there were many
like that. * Oh, yes! Mogt of the joints are not tapered

and never had been!" Y"et no concern was felt; it was a

matter that interested nobody, and no attempt was made

to remedy the state of things. In another instance iron

pipes were used as a protection for cables. The engineer,

upon being asked whether the pipes were waterpoof, in a

satirical manner replied that they were not even coal proof!

The electric light on one ship failed at sea. On arrival at

port tests were made to discover the fault; it was found

that the casing containing the wires had been carried

across the hold in such a manner, that when a cargo was

shipped, the casing and wires were snapped in two; the



March 17, 1894

ends of the wire stuck out in the most ugly manner, and

little was required to make a short circuit.

It is when using fuse wires that the jerry wirer's latent

genius for evil is pre-eminent. The tale of a lightiDg

circuit protecting a fuse wire is old, but it does not exag-

gerate the proclivities of the lighting contractor. The

cases that have come to notice are numerous. A repre-

sentative one is that of a fuse wire protecting four 16

candle power lamps on a 50 volt circuit; upon testing this

wire it took 120 amperes to fuse it. If it were necessary,

instances similar to the foregoing could be multiplied, but

sufficient has been said to show the condition of much of

the present ship wiring. Things have reached such a pass

that respectable firms refuse to compete for ship wiring on

the grounds that good work cannot be done cheaply, and

it is the cheap work which is generally selected. To all

intents and purposes, therefore, the jerry wirer has a

monopoly, and unless stringent measures are at once

adopted, his wretched work will be on every ship. The

attitude taken up by Lloyds in this most important matter

is puerile. In a hesitating manner they olTer a set of

amateurish suggestions which are unheeded by the con-

tractor. The Review calls for the appointment of efficient

inspectors to prevent this reckless trifling with valuable

INSULATOR SUPPORT.

property. To the Board of Trade, however, must be rel-

egated the power to supervise on behalf of the British

public.

Insulator Support.
The object of the device illustrated in the accompany-

ing cut is to provide a simple, efficient, and readily adjust-

able insulator support designed for cross-arms of poles

intended to sustain overhead electric conductors. The
invention consists in an insulator support composed of a

yok^ having a connecting cross-head formed with a screw-

threaded shank, and a pair of parallel arms adopted to

embrace the cross arm of a pole, and provided at their

ends with bolt holes, a removable and replacable tie bolt

passing through the bolt holes in the ends of the yoke

arm, and an insulator mounted on the screw-threaded

shank. This construction obviates the employment of

holes in the cross-arms of poles, and possesses other

advantages which may be readily recognized. The device

is the invention of A. Henley, Paris, Tenn.

The proprietors of the Kewanee, 111.. Gas Light com-
pany are considering the advisability of adding an electric

annex, and the local electric lighting company is said to

be inclined to go into the gas business. The probability,

however, is that an agreement to combine the interests will

be the ultimate result.

WESTERN ELECTRICIAN,

Polyphase Transmission.'

By Charles F. Scoit,

When alternating current was introduced for lighting

it presented many new problems to the electrical engineer.
Numerous difficulties and dangers were predicted by the
theorist, but in ordinary service most of these have for-

tunately lain dormant. These difficulties are apt to appear,
however, when alternating current work is attempted on a
large scale. The introduction of large units, heavier
currents, higher potentials or power service are apt to

IMF

FIGS. \A AND \B. POLYPHASE TRANSMISSION.

increase the effects of self-induction and capacity so that

they will now demand careful consideration. The impetus

which electrical engineering is receiving from the intro-

duction of the polyphase system, which brings with it large

units and long distances, naturally directs attention to the

general problem of alternating current transmission and
distribution.

A complete and exhaustive solution of this problem is by
no means a simple one, and the attempted solutions gen-

erally lead to formula and diagrams which are possibly

even more perplexing than the phenomena. If even the

electrician who devotes all his energy to new problems

can scarcely keep abreast of the times, it is not surprising

that the practical engineer and station manager become
perplexed and confounded at the apparently erratic phe-

nomena observed in practice or described in print. Theo-
retical articles appear on variation in wave form, harmo-
nies, so-called Ferranti effects, increased resistence in con-

ductors with alternating currents, hysteresis, peculiar

magnetic circuits, resonance, oscillations, lag, capacity,

self-induction. Many of these articles, although evidently

intended to be of service in engineering, show apparently
no adequate appreciation of the practical bearing and re-

lation of the subjects treated. Consequently the average
engineer becomes bewildered and perplexed, and concludes
that theoretical explanations are of little value to the

practical man. There are, however, many points of great

practical importance which admit of fairly simple state-

ment and explanation. The particular element to be con-
sidered in the present paper is the transmission circuit.

Experiynents lUustraiing Self-induction.

One of the fundamental characteristics of alternating

current working is self-induction. The effect of self-induc-

tion is most readily shown by a simple experiment. A
wire having a resistance of 10 ohms may be wound in a
coil. Ten volts will send a continuous current of one ampere
through this coil. An alternating current of a certain

frequency will require 50 volts for producing one ampere
through the same wire (Fig. lA). In the diagrams the
numbers above the circuit are for continuous current and
those below are for alternating current. If a one-ampere,
50 volt lamp be placed in series with the coil and a cur-

rent of one ampere be passed through the two in series, the
electromotive force required for continuous current is 10
volts on the coil and 50 volts on the lamp, or 60 volts

across the circuit, and the electromotive force required
for alternating current is 50 volts across the coil and 50
volts across the lamp, which gives, not 100 volts, but 78
volts measured across the two in series, Fig. 2. If two
lamps be placed in multiple and connected in series with
the coil, 2 amperes will require for continuous current 20
volts on the coil and 50 volts on the lamps, or 70 volts

across the circuit. For alternating current, the electro-

motive force on the coil is 100 volts and on the lamps 50
volts, and on the circuit across the two in series, the elec-

tromotive force is 120 volts. Fig. 3.

The two lamps which are in multiple may be placed in

series with a second coil so proportioned that an electro-

motive force of 50 volts will send one ampere alternating
current through the combination, and a continuous current
of one ampere would be caused by 35 volts. This com-
bination may be treated as a unit and may be used to re-

place the single lamp in the above test, Fig. 2. If this

combination be placed in series with the first coil, the
electromotive force required for sending the continuous
current through the circuit will be 10 volts on the coil

-50 ' 60-50=10. D.C
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FIG 2. POLYPHASE TRANSMISSION.

and 45 volts on the circuit. If the alternating current of

one ampere be sent through the circuit, 50 volts

will be required across the combination and 50 volts across

the coil, the same as with the single lamp, but the electro-

motive force across the circuit is no longer 7S volts, but
has increased to 95 volts, Fig. 4.

The important facts to be noted in these experiments
are: (i) that the sura of the alternating electromotive

forces on the elements in series is greater than that required

on the terminals; (2) that the alternating electromotive

force for supplying the lamps in series with a coil is

greater than the continuous electromotive force, and (3)

that the difference between the two become greater as the

number of lamps is increased. Figs. 2 and 3. It is also

I. Read Before National Electric Light association, Washington,
March i, 1894.

to be noted (4) that if the same alternating current be
supplied through a coil, first to a lamp alone and then to a
combination including lamps and a coil, a higher electro*

motive force is required when the combination is used,
Figs. 2 and 4.

These relations, which seem rather perplexing, may be
illustrated in a very simple way bv diagrams. In the case
of the coil alone, in whcih fifty volts are required for pro-
ducing one ampere alternating current and ten volts for
one ampere continuous current, these two electromotive
forces may be represented by the hypothenuse and one
side of the familiar right-angled triangle. The remaining
side represents the counter electromotive force in the coil.

If a second wire had been wo«nd in this coil in parallel

with the first it would be found that when one ampere is

passing there is an electromotive force on the terminals of
the second, or idle wire, of forty volts. Fig. i B. This
electromolive force is caused by the field produced by the
alternating current. An equal electromotive force is, of
course, induced in the wire carrying the current, as the
two wires occupy virtually the same position. This coun-
ter electromotive force is seen to correspond with the third
side of the triangle. Suitable measurements would show
that this counter electromotive force occurs later than the
current through the coil, and that its maximum value oc-
curs when the current is passing through its zero. This
relation is shown in the diagram by the go degree rela-

tion of the lines representing counter electromotive force
and the volts required for sending continuous current
through the line.

Self-induction in Circuits.

An ordinary circuit may be considered as a choke coil in

which there is a single turn. The action in this case is

. 70-60=20. D.C,
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FIG. 3. POLYPHASE TRANSMISSION.

very similar to that illustrated above with a coi! of many
turns. The effect of self-induction in a circuit may be
most readily understood by some simple diagrams. A
current of, say five amperes, is described at 100 volts over
a circuit of i-gth of an ohm resistance. The self-induc-

tion of the circuit is such that five amperes generate a
counter electromotive force of ten volts. Both continuous
and alternating currents are used, and the generator elec-

tromotive force is, in each case, adjusted to give 100 volts

at the load.

The load consists, first, of five incandescent lamps. A
coil of high self-induction is then added, which increases
the current from 5 to 5.1 amperes. One of the lamps is

then cut out and replaced by coils of such a self-induc-

tion as to give a total of five amperes. Then all of the
lamps are cut out: and coils substituted of such a number
as to take five amperes at 100 volts. The electromotive
force required on the generator and the resulting drop, or
difference of electromotive force at the dynamo and at the

_I0 >45-35=10. D.C. ,
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FIG. 4. POLYPHASE TRANSMLSION.

load are given in the diagrams and in the following lable:

Continuous
current Alternating Current.

Fig. 5- Fig. 6. Fig. 7. Fig. 8. Fig. 9.

Current in line
" " lamps ...
" "coils

E. M. F. on load....
" ' " line ....
" " " g'n'r'tor

Total drop

5
S

100
I

lol

I

5

5

100
10

101-5
1-5

5
I

loo
10

I02.5

2.5

5

3
loo
10

io5

6

5

5
100
10
no
10

It is to be noted that with exactly the same circuit for

supplying five lamps with the same amperes at the same
electromotive force, there is an increase of drop between
generator and load when continuous current is replaced by
alternating current. This drop is much less than the volts

required for sending the alternating current through the

line, and it moreover increases enormously as the load

becomes even slightly inductive. Thus when the cur-

rent is increased only two per cent, (from 5 to 5.1
amperes, Figs. 6 and 7) by the addition of

inductive load to the lamp load, the increase of drop due
to self-induction is increased from one-half per cent, to

one and one-half per cent, or an increase of three-fold.

When the load consists of four lamps and coils are added
in multiple to take a total of five amperes, or the

same as that taken by the five lamps from the

generator, the drop in four times the drop when five lamps
alone are in circuit. If the remaining four lamps be re-

placed by coils, the drop does not increase in proportion,

but from 6 to only 10 percent. The effect therefore of a
slight self-induction in the load causes a much greater

proportional drop than the presence of a large self-induc-

tion. A counter electromotive force of lo per cent, is not

at all likely to occur in a 100 volt line carrying small
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current. The figures given, however, serve as an illustra-

tion of the percentage variations which are liable to occur

in other parts of the systems.

/)/('/ inConlliuiousaiid AUerimlini; Circuils.

The word "drop" in continuous current calculations has

a perfectly well defined meaning. In the case or the five

lamps which take five amperes at 100 volts through a cir-

cuit of one-fifth of an ohm as illustrated in Fig. 5, thedrop

is (i) the difference between the electromotive force at the

generatorand at the lamps, or one volt, which is one per

cent.; (2) it is the electromotive force required for sending

the current through the line. This is equal to the current

multiplied by the resistance, and is the electromotive force

• —-^.^^->5 =

'i° ^khhk
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—

^
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which would be required for sending the current through
the line if the load be short circuited; (3) a drop of one per

cent, means also that the energy lost in the line is one per

cent, of that deliveied by the generator; (4) a loss of

one per cent, in the line also signifies that the

energy delivered is one per cent, less than that supplied by
the generator.

In alternating current work the same uniformity does
not exist. For example, in the experiments with the

same five lamps and' the same line (i), the generator press-

ure was loij^ volts, or )i per cent, higher than that of
the lamps; (2) the electromotive force required for sending
a current ihrough a line short circuited is 10 volts, or 10
per cent.; (3) the energy lost in wires is C-R, or 5 watts,

which is one per cent, of the energy when five lamps are sup-
plied. If four lamps and low resistance coils are connected
to the circuit, the energy delivered is, say, 400 watts and
the loss is ij^ per cent.; (4) if the coils alone are supplied
and their combined resistance is equal to that of the cir-

cuit, or one-fifth of an ohm, then the losses in load and
line are equal and the actual line loss is 50 percent. The
apparent energy at the generator is 550 watts (no volts

and 5 amperes) and the apparent energy delivered is 500
watts (100 volts and 5 amperes), so that the apparent line

loss is 9 per cent.

It is therefore evident that the several elements commonly
referred to as drop or per cent. loss with continuous cur-

rent are so modified when alternating current is used, that

it is possible for no iwo of them to have the same value.

—5— , s
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FIG. 6. POLYPHASE TRANSMISSION.

Moreover, with alternating current none of these elements
may have the same per cent, value as that for continuous
current on the same circuit.

Loss and Regidatioii,

The two vital factors in the line are loss and regulaticn.

The losses are C-R, and should be expressed in watts or
horse power, or as a percentage of the energy delivered to

the line. The practical point in regulation is the difference

in electromotive force at the generator and at the load.

When these two factors are known, it is generally immate-
rial what electromotive force might be required for sending
current through a short circuited line. The word "drop"
is applied to the dilTerence in electromotive force between
the generator and the load. The regulation is generally
expressed in per cent, of generator electromotive force,

but in this paper the electromotive force at the load will be
considered loo per cent., as this is the element to be kept
constant while the electromotive force of the generator is

variable, depending upon the load and other elements.
The regulation, or drop in the alternating current circuit,

is dependent largely upon the counter electromotive force

of the line. The factors which practically determine the
counter electromotive force of the line are size of wire, dis-

tance between wires, length of circuits, frequency and cur-

rent. A. E. Kennelly has given very complete curves
(American Institute of Electrical Engineers, April, 1893)
for determining the impedance of pole lines. The im-
pedance factors given may be used for finding the current
through a given line which is short circuited at one end
when the electromotive force and frequency are known.
The impedance factor of the line for supplying five lamps
described above is 10, as the alternating electromotive
force is ten times the continuous electromotive force for

the same current when the line is short circuited. The

ItVamp.Q |[J2j
102M—100-2H

FIG. 7. POLYPHASE TRANSMlaSluN.

word "drop" is applied to Mr. Kennelly 's article to the

volts required for overcoming impedance in a circuit, and
the impression that this is the same as the drop in con-
tinuous current circuits was not corrected in the paper, nor
was this most practical point raised in the discussion.
The relation between impedance and loss was, however,
demonstrated mathematically in a communication after the

meeting. The figures given in connection with the fore-

going diagrams, show very clearly that a circuit having the

same impedance may have a drop between the generator
and the load of from i 1-2 to 10 per cent., depending upon
the character of the load. Impedance, therefore, does not
determine regulation.

Calculation of Drop in Altenmtiyig Circuits.

The regulation of a circuit is in general determined by

two elements—the counter electromotive force of the

circuit and the self-induction of the load. The counter
electromotive force of a line depend upon the size of

wire, the distance between wires and increases directly as

the length of the circuit, the current and the alternations.

The counter electromotive force of a line has been cal-

culated for a number of cases which are likely to occur in

practice and the results are given in Fig. 2. The drop or

difference of potential between generator terminals and the

load terminals due to the counter electromotive force of

the line depends, as has been shown, upon the self-in-

duction of the load. The latter is best expressed by a

power factor, or a factor by which the product of the

amperes and volts giving the apparent energy must be
multiplied to give the true power in watts. The power
factor for incandescent lamps is i.oo, or the apparent
energy is equal to the true energy. The power factor for

converters loaded with incandescent lamps is usually over

.99. The factor for unloaded converters varies from .50

to .80 and in open magnetic circuit converters, notably the

''hedgehog," the factor may be as low as .05. Thedrop
due to self-induction on the line (which, plus the ohmic

^ k'i'tW
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drop will give approximately the total drop) corresponding

to various power factors of the load is given in Figures 12

A and 12B. The curves show that if the power factor be
loo per cent., as it is with incandescent lamps, the in-

ductive drops for various counter or inductive electro-

motive forces are .02 per cent, for 2 per cent; .08 per cent.

for 4 per cent.; .18 per cent, for 6 per cent; .32 per cent,

for 8 per cent.; .5 per cent, for 10 per cent.;

1.2 per cent, for 15 per cent, and 2 o per cent, for 20 per

cent. The curves show that the drop increases very

rapidly at first if the power factor becomes less. These
relations may be elegantly determined by a simple diagram
on section paper ruled in tenths. Draw an arc through a

quadrant with a radius of 100. At a distance from the

center on the horizontal, equal to the power factor of the

load, erect a perpendicular and extend it to the arc. This
line represents the counter electromotive force of the load

and its value read directly on the scale gives the counter

electromotive force in per cent, of the electromotive force

upon the load. From the intersection of the arc draw a

horizontal line outside the circle equal on the scale divi-

sions to the per cent, in terms of the electromotive force on
the load which would be required for sending the normal

;

amperes continuous current through the line resistance. ;

From the end of this horizontal line draw an upward ver- )

tical equal to the counter electromotive force of the line ex-
'

pressed in per cent, of the electromotive force on the load.

A line from the center to the upper end of this vertical rep-

resents in direction and magnitude the electromotive force

which must be impressed on the circuit. If from the

some center an arc be drawn through this point to the

base, the scale divisions on the base between the two
arcs measures the total drop caused by the line in terms

of the electromotive force on the load.

Self-inductiou in Transformers^ Etc.

Self-induction exists in line, generators, transformers,

secondary wiring, and sometimes in the load- In each
case the effect of the self-induction upon regulation de-

pends largely upon the self-induction of the total load

which it supp'ies. Thus, the regulation of a generator de-

pends upon the total self-induction of the line, transfor-

mers and load. Again, the regulation of a line supplying con-

verters depends both upon the self-induction of the convert-

ers as well as that of the useful load. The same analysis,

diagrams and tables which have been used above in con-

nection with the line will apply to the transformers and
approximately to the regulation of the generator.

An ordinary transformer has a primary self-induction

be negligible. If, however, there is a self-induction so
that 100 volts, or 10 per cent, is required for sending the
normal current ihrough the primary when the secondary is

short circuited, then the drop in pressure is in general
greater than i per cent . depending principally upon the
clur.'icter of the load. The load may be non-inductive, as
lamps, or it may be more or less inductive. The experi-

ments described above, in which a line had the same per
cent, ohmic and inductive characteristics as the converter
just described, apply to the converter as well as to the line.

The drop on such a converter, therefore, may vary from
I Yz to 10 per cent, when delivering its rated current. Arc
lamps or fan moters will produce a very much greater
drop than incandescent lamps. The power factor of an
alcernating current arc lamp varies considerably, but in a
number of cases has been found between 85 and 90 per
cent. The drop, when incandescent lamps are replaced
by arc lamps on the transformer just described, increases
from about i^ to 5 or 6 per cent.

A secondary line, if it carry a large current, may have a
counter electromotive force of several volts. This may
not be enough to increase appreciably the drop in the line

between the transformer terminals and incandescent
lamps. Bat the transformer, however, delivers current to

the secondary circuit and to the lamps so that the regula-
tion of the transformer may be affected by the self-induc-
tion of the secondary circuit. Cases have occurred in

which transformers of a very old type possessing high
self-induction were supplying very large secondary cur-
rents, and the resulting drop in the transformers was in-

creased several per cent. For example, a circuit of No. 0000
B, &. S. wire supplying 100 amperes to 50 volt lamps at a
distance of 100 feet has an ohmic drop of 2 per cent. The
coastant for counter electromotive force of this circuit, if

the wires be 6 inches apart, is .022. The volts at 16,000
alternations are .022X zoo X. 1X16= 3.52, or 7 percent, of

50 volts. The inductive drop in the line corresponding to 7
per cent, is .25 per cent. The power factor of the aggre-
gate service of the transformer is the second side of a
right angle triangle, of which 7 is one side and 100 is the
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and a secondary self-induction and a mutual induction
which becomes a ready source of a very complicated and
perplexing analysis when the complete action is described

in theoretical terms. Practically, however, the action of

the self-induction in the transformer may be expresssed in

a very simple way, and it is readily seen that this self-

induction has a very important bearing upon the regulation

of the transformer. The regulation of the transformer
is very similar to that of a line, as explained above. If

the secondary coil be short-circuited the electromotive
force, on the primary may be adjusted so that

the normal full load current passes through the apparatus.

This electromotive force corresponds very closely to the

electromotive force required for sending current through a
short circuited line, and in ordinary transformers is practi-

cally equal to the counter electromotive force, and may be
considered equal to it.

A transformer may be taken for experiment in which
the electromotive forces are i.ooo volts and loo volts. If

5 volts, or ^ per cent, are required for sending through the
primary a continuous current equal to the normal full load
current of the transformer, and if a similar electromotive
force in the secondary is J^ a volt, or '/i per cent., then
the ohmic loss in the transformer is i per cent, and the
drop in pressure at the secondary terminals between no
load and full load will be one per cent, if the self-induction

DROP IN INDUCTIVE CIBOUITS

FIG. 10. POLYPHASE TRANSMISSION.

hypothenuse. This is 99.7 which is the power factor of
the total load on the transformer. If the self-induction of
the converter be 10 per cent., the inductive drop is 1.2 per
cent.; if 20 per cent., the inductive drop is 3.4 per cent,,

and if 30 percent, the inductive drop is 7 per cent. The
aggregate drop in the converter and secondary circuit in

the latter case would be, say, 2 per cent, for ohmic drop in
transformer, 2 per cent, ohmic drop in line, 7 per cent, in-

ductive drop in transformer and .25 per cent, inductive
drop in line, or a total of 11.25 per cent. The necessary
ohmic drop is 4 per cent., and the inductive drop result-

ing from self-induction in transformer and line is therefore

7.25 per cent. If the number of alternaticns be reduced
to 7,200 the inductive drop would.be reduced from 7.25 per
cent, to i.J^ per cent.

Ordinary Tests Upon Transformers.

The practical btaring of the self-induction of a trans-
former upon its regulation and the exact relation between
the two does not seem to be clearly recognized, and even
Dr. Hopkinson and Dr. Fleming, who have made very ex-
haustive tests upon transformers, comparing different
methods of testing and different types of transformers,
have not brought out this point. Attention is given to the
exact form of the current wave, and measurements upon
the iron losses are attempted within very close limits of
error. Their measurements upon the regulation of the
same transformer, however, vary from 2 per cent, to 2.4
per cent., or one measurement is one-fifth greater than
the other. The presence of slight induction in the
secondary load would have caused a very considerable in-
crease, and it is probable that the difference in the meas-
urements made were due to difference in the self-inductioo
in the instruments used or in the load at the time the tests

were made. No note is made of the effect of the self-in-

duction of the load upon regulation, although regulation is

one of the most vital points in the practical use of trans-
formers. Even the temperature at which the drop was
measured is not stated, although the resistance of a trans-
former when continuously working may be 20 per cent,
greater than when cold. The elements of practical im-
portance in a transformer are (i) the iron loss, in respect
to the efficiency; (2) the regulation, in respect to the satis-
faction of service, and (3) the temperature to which the in-
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sulation is subjected/as affecting the life of the transformer.

In the ordinary tests by theoretical men, the iron loss is

measured to a very high degree of refinement, although the

iron loss in transformers is the one thing which can-

not be controlled and is certain to vary lo or 15 percent, in

commercial manufacture of transformers of the same size.

The wave form of electromotive force on different

dynamos or the difference in form under different con-

ditions of load on a circuit may make the loss under dif-

ferent commercial conditions vary several per cent. This
renders more refined measurements of no practical use

unless the conditions are stated. The temperature of the

iron also affects the loss. The full load efficiency is

usually given as if it had a great deal of importance
whereas the losses in copper during 24, hours ordinarily

amount to but a trifling per cent, of the total losses. The
regulation, and the temperature to which the insulation is

subjected and which it is able to stand are generally not

mentioned in reports of tests. The usual investigations

and the papers published on the alternating current trans-

former may perhaps accurately express many facts in

complicated formula, but the practical bearing of these

points in every-day working seem to be totally ignored.

Mutual Induction.

If two circuits be run on the same pole line they act as a

transformer in which one circuit carrying current may act

as a primary and induce electromotive force in the other
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as a secondary. If the latter circuit is connected with the
same dynamo and is delivering current, its electromotive
force will be slightly raised or slightly lowered by the

effects of the first circuit. Conversely, the second circuit

will have similar effect upon its neighbor, raising or lower-

ing its pressure by a slight amount. If the two circuits be
connected to different dynamos which are running at

slightly different speeds, then the electromotive force in-

duced by one circuit upon the other will sometimes increase

and at other times decrease the electromotive force of the

circuit, depending unon whether the two currents at a

given moment are flawing in the same or in opposite direc-

tions. This fluctuation may cause variations in the in-

tensity of the lights supplied. It is readily detected in

the service of some central stations, and is of course most
marked at time of full load, as the induction of one circuit

upon another depends upon the strength of current carried.

The fluctuation due to this action may be readily distin-

guished from that due to slipping of belts or irregularity in

engine speed, as the induction effect is due to the difference

in alternations between two machines, and the speeds of

the two machines are apt to vary slightly from time to

time, giving a gradual variation in the rate of fluctuation

of the lamps. The fluctuation due to mutual induction of
lines occurs only at the end of the line and is not
observed in the station, while the other causes
affect the station lights also. The electromotive
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force set up in one circuit by a parallel circuit de-

pends upon the current, the distance which the lines

are parallel and upon the relative positions of the four

conductors. The distance between the wires may be six

inches or six feet without affecting the mutual induc-

tion, provided the relative positions be unchanged. Sev-
eral dispositions of circuits are shown in the accompany-
ing figures and the number of volts per thousand feet at

7,200 and at 16,000 alternations which are induced in

either circuit by one ampere in the other are given in con-
nection with each figure. The number of volts required

for producing objectionable flickering in the light depends
upon the voltage of the lamps in service, the efficiency at

which they are run and the general surroundings in which
they are placed, notably the relation of lamps to reflectors,

white walls, etc., and the general disposition of the cus-

tomer.
An electromotive force of one-half per cent, induced in

one circuit by another can in some cases be detected, and
usually more than one or two per cent, will cause objec-

tionable flickering.

I^Icthods of Reducing Mutual Induction and Self-in-

duction.

The mutual induction is reduced by bringing the wires
in each circuit close together and separating the circuits.

The effect of this mutual induction may be neutralized by
crossing one of the ^lines at its middle point so that

induction in the first half of the line is counteracted by
the induction in the second half. It is readily noted that
the effect of self-induction in a circuit is reduced as the
wires are brought close together, or if each conductor be
divided into several wires in multiple and separated. The
effect of self-induction is diminished as the number of

alternations is reduced. The following points are also to

be noted in connection with inductive drop. If the power
factor be nearly 100 per cent, the inductive drop increases

as the square of the counter electromotive force. If the
electromotive force of the circuit be increased and the
same power be delivered over the same circuit, the per
cent, counter electromotive force decreases as the square of
the electromotive force delivered, and the inductive drop de-

creases approximately as the fourth power. If the number of
alternations be decreased the counter electromotive force

decreases directly and the inductive drop decreases as the
square. The inductive drop at 7,200 alternations is lees

than one-fourth of that for 16,000 alternations for ordi-

nary power factors.

Capacity in Lines.

The static capacity In ordinary lines is usually small
and its effect is not of importance unless the line be very
long ot the pressure be very high. The general effect of

capacity in the line or of connecting condensers to

the line is to lessen the current from the
generator, which is required for supplying induc-
tive load and to reduce the drop due to self-induction. The
use of condensers for this purpose may lead to very con-
siderable gains in circuits where the self-induction of line

or of load becomes considerable. If an inductive circuit

or transformer supply current to condensers the electro-

motive force may increase instead of decreasing as It does
with inductive loads.

Polyphase Circuits,

The subjects which have so far been considered apply to

single-phase as well as to polyphase circuits. The effects

of self-induction will be brought to the attention of the

electrical engineer much more promptly in connection
with polyphase work, however, because larger alternating
current enterprises will be carried out with the polyphase
system and power work involving variable power factors

will be a large element in this system. There are in ad-
dition several problems which relate distinctively to poly-
phase working. One of these is the most suitable number
of phases to be used. The two-phase system and the
three-phase system are both in operation, and while it is

admitted by the adherents of each system that there is no
fundamental difference between them, yet each has
specific characteristics giving particular advantages.

Advantages of Three Phases.

In transmission it has been recently emphasized by a
good many people that the single-phase system and the
two-phase system require the same weight of copper, and
that the three-phase, three-wire system, requires 25 per
cent, less for transmitting power under similar conditions
with the same maximum electromotive force. This places

an advantage on the side of the three-phase system which
in many casts is of very considerable importance. The
aggregate advantage, however, is greater than 25 per
cent. A two-phase system laid out for the greatest

economy requires that the interest on the cost of con-
ductors shall equal the cost of the power lost. If the
three-phase system be substituted the loss may remain the
same and the copper will cost 25 per cent. less. This
does not give the best relation between cost of copper and
loss of power, so that a more economic adjustment is

evidently possible.

It has also been shown that the self-induction of a three-

phase three-wire circuit for transmitting under similar con-
ditions of electromotive force is only 57 per cent, of that

which is incident to the two-phase four-wire circuit. When
the power factor is high the effect of self-induction of line

upon regulation varies approximately as the square of the
counter electromotive force. The drop due to the self-

induction of a three-phase circuit is therefore only about
one-third of a single-phase or two-phase circuit.

This is a second advantage for the three-

phase system which is of great value. A
further advantage of three instead of four wires is the
reduced cost of insulators and pole construction, the re-

duced losses due to leakage, etc.

Advantages of Two Phases.

An important point of difference between the two sys-

tems is the effect of loading one branch of the system more
heavily than the others, as is common in incandescent
lighting. One of the statements which remain uncon-
troverted in Prof. Forbes' recent comprehensive and re-

markable paper upon the Electrical Transmission of Power
at Niagara Falls, is in reference to the difference of regula-
tion in dynamos for two-phase and for three-phase alter-

nating currents. Pie gives the result of tests showing that
the circuits of a three-phase generator differ greatly in

pressure if they are not equally loaded, and states that
having considered these points the directors of the com-
pany determined to reject the three-phase system. These
results agree fairly well with tests which I have made.
The relative regulation of the two types of machine
depends very largely of course upon the character of the
construction. Although it is not just to condemn one
system because a certain construction is bad, yet the
theoretical and practical tendencies toward the evil are
largely removed by discarding the three-phase type.

if independent regulation of circuits is necessary, one
circuit can be given the proper pressure directly from the
dynamo and the other circuits may be raised or lowered as

may be required. This involves apparatus for regulating
two circuits if the station be operated by the three-phase
system and only one circuit if the two-phase system is in

use.

In a system where incandescent lighting is to be a
prominent feature, or where load of any kind may be re-

quired upon one circuit and not on the other, the two-
phase system has therefore a decided advantage in station
regulation over the three-phase system. Another advantage
of a two-phase circuit is tbat the load is separated into two
divisions instead of three divisions, which is in general
much simpler. A further advantage of the two-phase is in

the reduction of potential for motors. Two transformers
are sufficient in the two-phase system whereas three trans-

formers are commonly used in the three-phase system. The
two transformers which would be required for small motors
will cost considerably less than the three transformers which
would be required on the three-phase system, and the loss in

transformation will be much less as there is not much dif-
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ference in the cost of small transformers of slightly different
sizes, and the large sizes are more efficient. The ease and
simplicity of installation is also a gain for the two-phase
arrangement.

A New System,

In considering the marked advantages of the two-phase
system for distribution and of the three-phase system for
transmission, it occurred to me that a combination of the
two systems might secure the advantages of both in a
combined system, and I have worked out a simple and ef-
fective method of accomplishing this result- It is well
known that if two electromotive forces, differing in phase,
be connected in series, that the resulting electromotive
force will, in general, differ in value and in phase from
either of its components. If two electromotive forces dif-

fering in phase 90 degrees, be connected in series, the re-

sultant electromotive force is represented in direction and
magnitude by the hypothenuse of a right angle triangle,

of which the two sides are the two component electro-
motive forces . Thus, in Fig. 14. if A O and O ^ are
two electromotive forces at right angles, and these electro-
motive forces be connected in series, the resultant is the
line ^-/ j5 of different phase from either of the compo-
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nents. It is a simple matter to so proportion the compo-
nents that £ \s equal to one-half of A B, as shown in

the diagram. In a similar manner it is readily seen that

the same electromotive force A may be combined with
C, which differs from it by 90 degrees (but is equal and

opposite to ^ in such a way as to give A C equal to A
B, but differing in direction. B and O C added to-

gether give B C- The electromotive force B C may.
therefore, be combined with the electromotive force A O
at right angles to it in such a way as to give additional

electromolive forces A B and C A, which, in connection
with B C-, give three equal electromotive forces 120 de-

grees apart. This is the relation of electromotive forces

in the three-phase system.

The application of thia arrangement to transformers is

illustrated in the accompanying Figs. 15 and 16. The
primaries of two transformers are connected 10 a genera-
tor giving two phase current. The secondary electromo-

tive forces therefore differ 90 degrees. One secondary is

made equal to 100 turns, and a loop is brought out at its

middle point, giving 50 turns at each side. The second
secondary has 87 turns, which is approximately equal to

\_Cottiinued on page 137.]
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It now appears from the interviews published in the

Chicago daily papers that the Chicago City Railway

company has not been acting in good faith with the city

and the patrons of the company who have occasion to

ride on the South Side cross-town lines. According to

the reported utterances of Mr. Allerton, who is aeon-

trolling spirit in the company, that corporation will

make no further effort to secure permission to

use electric motors on its lines. The fact that

the mayor refused to sign the ordinance recently

passed by the council giving permission to sub-

stitute electricity for animal power will be accepted

as final by the company. It will not attempt to comply

with the requirements which Mayor Hopkins proposes

to enforce, nor will it endeavor to effect a compromise

WESTERN ELECTRICIAN,

or convince the mayor that the requirements are unjust.

As a matter of fact Mr. Allerton displays considerable

glee over the result of the movement, and unless he has

been grossly misrepresented shows that the company had

no desire to introduce rapid transit upon its lines. It

would appear, too, that the ordinance wae drawn with

the view of defeating the very object which it was sup-

posed to be intended to accomplish. Such action on the

part of a street railway corporation is enough to bring

upon it the indignation of the community, It is dis-

creditable to the corporation, to Mr. Allerton, who

seems to be the moving spirit in this matter, and to the

city officials, who acted in harmony with the company;

and the patrons of the road should resent the action of

the company at the first opportunity.

Buffalo is the latest of the large American cities that

are considering the question of municipal lighting. A
committee of aldermen has recommended that the city ex-

pend $100,000 for an electric lighting plant, and the gen-

eral opinion is that the municipality will embark on the

venture. And this without wa'ting for the expiration of the

existing contract with the General Electric Lighting com-

panv of Buffalo. One or two members of the committee

ventured to raise a protest against this action as unfair and

unjust, but the majority thought that even if the company

had invested its money in good faith for machinery to do

street Tghting, it must look out for itsslf. Perhaps after

the Buffalonians have had actual experience with the beau-

ties of station management by political control, they will

regret the step that seems to be impending.

After careful consideration it appears that arrange-

ments have been completed for putting in practical

operation the plan of utilizing electricity in the pro-

pulsion of canal boats on the Erie canal. The superin-

tendent of piiblic works of the state of New York has

made a contract with the Cataract General Electric com-

pany, giving it the right-of-way along the canals of the

state to lay conduits, string wires or otherwise transmit

electric current generated at Niagara Falls. The con-

tract allows the company to string wires, build conduits,

build a traction road for canal propulsion and establish

central power stations at such points as it deemed neces-

sary along the line of all the canals and on all canal

lands. It also authorizes cables, conduits and subways

to be constructed. The company may also engage in the

distribution of current for general lighting and power

purposes. It is provided that for these privileges the

company will furnish the state at each and every canal

lock power to open and close the locks and current for

electric lights sufticient to light each lock. The com-

pmy must conclude its work inside of three years.

When the system of electricity is complete the company

must furnish electricity for the propulsion of canal

boats, at a rate not to exceed $20 per electrical horse

power, for the season of navigation. The state may at

any time condemn and take from the company any or all of

its apparatus used in canal propulsion and located on

state lands by paying to the- company three per cent,

more than the original cost. All work must be done

under the supervision of the superintendent of public

works. The company is composed of prominent New
York capitalists.

We commend Mr. Scott's paper on ''Polyphase Trans-

mission, " read before the Washington convention of

the National Electric Light association, to the thought-

ful consideration of all electrical men. The subject is

one of great and growing importance, particularly in

localities where there is prospect of utilizing water

power at considerable distances, and it is one that should

be well digested by electrical engineers as advisers

of capitalists and the public. It requires no

mean order of ability and much mental application to

gain an intelligent comprehension of the characteristics

of polyphase alternating currents. The student is

entitled to every aid of which he can avail himself, and

in casting about for such help he can do no better than

to make a careful study of Mr. Scott's admirable paper.

The author has something of Elihu Thomson's faculty

of describing technical conditions in simple, clear

language, and he has taken pains to avoid mathematical

formula. As for scientific correctness, such authorities

as Prof. H. A. Rowland and Prof. George Forbes unite

in enthusiastic praise.

In the discussion of Mr. Scott's paper Mr. Stillwell

made a statement possessing an interest quite apart

from the technical points under consideration. He said

:
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"I think it is not out of place to congratulate the

association upon the fact that at this meeting—and I

think for the first time—an invention of great scientific

interest as well as great practical importance has been

first laid before this body. A year or two ago it would,

undoubtedly, have first been presented to the American

Institute of Klectrical l^aginecrs, I think it is a com-

pliment to the association and an evidence of the fact

that the efforts of the association to study these

problems is understood and appreciated." This can

hardly be construed as a compliment for the Institute.

Can it be that that learned body is losing its influence?

Our English contempDraries are making a united effort

to discredit the French Pacific cable project and boom the

scheme that has been advocated by many prominent Eng-

lish cap'tal'sts and statesmen; that is, a cable passing

entirely through English territory and under complete

British control. In this they are supported by Canadian

and Australian officials. At Ottawa recently the premier

of Qjeensland said in a public address that a Pacific

cable under British control was necessary in the interests

of the empire. Canada could count upon Queensland,,

and he hoped that the imperial government would

also assist, but even if financial support from

that quarter were withheld, he believed that

the colonies would still carry out the project.

Discussing the same subject, another colonial minister is

reported assaying in London-. "We recognize it as an

imperial necessity that there should be a cable passing

entirely through British territory, and tending to cement

the ties bstweeu Great Britain and her great colonies in

Canada and Australia. The expense of this should be

borne proportionately by the imperial government and the

colonies interested. The cost of the alternative cable

would not be great, having regard to the enormous interests

involved, and it is believed that it would pay interest on

expenditure from the date of completion." It has taken

the British government and the English people a long time

to learn the necessity of establishing cable communication

between England and Australia through Canada and the

Pacific cable, and it is doubtful if they would

undertake this projict now if it were not for the

fact that the French company threatens to become a

powerful rival. The interests of this country, no doubt,

can best be served by encouraging the French company,

and Congress should take immediate steps toward securing

control of the first link on this end of the proposed cable.

By establishing communication with Hawaii this country

would secure control of the situation.

It is not charitable to rejoice at the shortcomings of

others; but it must be confessed that it is a welcome

relief from all the transatlantic talk about loose methods

of electrical construction in the United States to hear

the English electrical journals denouncing their own
countrymen on precisely the same grouads. The state

of affairs exposed by the London Electrical Review, in

an article summarized elsewhere in this issue, is

certainly scandalous, and shows that English electrical

contractors need to be watched as closely as their

brethren in any other part of the world. The samples

of wiring shown are all from shipboard installations,

and our contemporary asserts that "not only is the

workmanship bad but the material used is of the rot-

tenest description." The prevailing conditions are

said to be "extraordinarily loose, " while the "jerry

wirer, " an "abandoned wretch," in doing his slovenly

work, is preparing a "ghastly death-trap for his fellow-

men." This is certainly very vigorous language, far

exceeding the terms of criticism employed in pointing

out the alleged carelessness and defects in American

work, but it appears to be, to a large extent, well

deserved. We hope that our contemporary will

persevere and assist in bringing about a needed reform.

But how about American ships? It cannot be ques-

tioned that we have a right to assert superiority in ship

wiring if the "horrible examples" shown be taken as

the standard of comparison. We can hardly show any-

thing as bad as those conspicuous samples of botch-

work. But we may well inquire whether there is not

room for improvement in the installation of electric

lighting plants in vessels hailing from ports of the

United States. Naval plants are subjected to rigid

government Inspection, and the work is well done, but

we are unaware of any legal regalatioa of the wiring

done on our sea-going and lake merchantmen. The
subject is one that may well engross the attention of

Congress.
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Polyphase Transmission.
yContinMed from page 135.]

50 multiplied by the square root of 3. One end of the

secoudary circuit is connected with the middle point of the

secondary of the first transformer, as shown, and the three

free terminals wi 1 then deliver electromotive forces differ-

ing in phase 120 degrees. If the electromotive force on
each primary be 1,000 volts and on one secondary 100

volts and on the other 87 volts, then the electromotive

force measured between any two secondary terminals will

be 100 volts. This three-phase circuit is adapted for

operating three-phase motors. In a system of transmis-

sion two phase currents at the generator may be converted
into three-phase currents, as shown in Fig. 18, and the

windings may be such that the electromotive force is

raised for transmission. The currents are then transmittfd

by three phases, effecting economy in copper. At the

other end of the line a similar arrangement of transformers

may be used for converting from the three-phase to the

two-phase system. The two-phase currents may then be

^AAAlVW\

50 4^—50-

1000 -

1000-

KAAAA/V\a|
KAAAAA/Wl

FIG. 17. POLYPHASE TRANSMISSION.

used for the operation of two-phase motors or ihe circuits

may be independly loaded with lamps, or otherwise. If

lamps be placed on the transformer which supplies

directly from its two terminals, the transmission is

directly from the generator without affecting in any way
the other circuit as the generator terminals are connected
directly to the first primaries, and the secondaries of the

raising transformer are connected directly to the primaries

of the lowering transformer, and the current from this is

taken direetly to the load. On the other hand, if the

other circuit be loaded the action here will also be on its

own generator circuit without affecting the first. The current

from the raising transformer in this circuit passes to the

middle of the secondary of the other transformer, where it

divides and flows in parallel through the two parts of the

coil and two of the lines. As one-half of the current flows

through each part of the secondary coil in opposite direc-

tions, the self-induction is completely neutralized and the

transformers in this circuit are independent of the opera-

tion of the other circuit. It is to be noted that under this

condition the line electromotive force delivered by this

transformer is only S7 per cent, of that delivered by the

first transformer. The lower electromotive force, however,
is compensated for by the fact that the current on one side

is passed through two of the lines in parallel, thus re-

ducing the resistance of the circuit and compensating for

the slightly lower electromotive force.

The effect upon the regulation of the generator when
two-phase circuits at the end of a three-phase transmission

line are independently loaded is found, toth by theory and
test, to be the same that prevails when the load is placed

directly upon the corresponding circuit of the generator.

A modification of this system .is found in the arrangement
where the three-phase current is produced in the generator

and transmitted over three wires to the reducing trans-

formers. These transformers may be arranged as described

for producing two phases, Fig. 19. Loads may be placed
upon either of the two-phase circuits and practically the

same regulation in the generator will result that would
have resulted if the generator itself had been wound for

two-phases, and one of these circuits loaded. In this way
it is possible to place lighting load upon a three-phase

generator in two instead of three units and to avoid the

bad regulation in the generator due to unequal loading.

A similar arrangement of two transformers may be used

for converting three phases of one potential into three-

FIG. 15. POLYPHASE TRANSMISSION.

phases of another potential. This arrangement is shown
in the accompanying Fig. 17.

The efficiency of two transformers arranged for convertt
ing from two-phase to three-phase is reduced below that

when working independently on ordinary loads by an
insignificant amount. If the efficiency in ordinary work-
ing is, say, 97.5 per cent., it would be reduced to 97.4 per
cent, in converting from one number of phases to the

other.

The Tesla polyphase system in which the largest

electrical enterprises are seeking a realization^ adapts
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itself with marvelous facility not only to all branches of
electrical industry, but also by the transformation of its

phases to the utilization of three phases for gaining the
highest economy in transmission, and of two phases for

securing the maximum advantages in distribution.

Discussion,

Prof. George FoRiiES, New York; It gives me great
pleasure to speak on the exceedingly interesting paper
which has been read to us by Mr. Scott. The paper has
really several totally distinct points of interest. Let us
begin with the last part first; that is to say, I would like

to say a few words simply to express the admiration I am
sure every one has felt for the great ingenuity which Mr.
Scott has displayed in working out this beautiful arrange-
ment of a combination of the two-phase and three-phase

systems together. We must all admit that it is an
extremely beautiful idea and appears on the face of it to

be a feasible method. With regard to the practicability

of it, I think Mr. Scott will agree with me that it must be
left to the test of experience before we can say whether it

is a satisfactory method of working, as satisfactory as the
two-phase or three-phase systems separately. On
the face of it it looks as if it were so. I confess
that I do not appreciate so much as he seems to do
the superior advantages of the three-phase system for

transmission over long distances. It seems to me that the
two systems, so far as we can find out in practice, as to

their economy, etc., have little advantage one over the other.

That is the conclusion I have come to, but Mr, Scott and
others hold different opinions. If the opinion be right

that the three-phase system has a distinct advantage over
the two-phase, then such a scheme as Mr. Scott's ought to

prove of great value.

I am sure that if there are any members of the conven-
tion present who are devoted to the direct current system
and determined never to hold any other opinion, whatever
may happen, they will be extremely pleased to learn all the
apparently intricate calculation and investigations that

have to be made by the ordinary electrical engineerin deal-

ing with the alternating current ; but as a matter of fact

many of these problems and apparent difficulties of calcu-

lation, to which Mr. Scott has alluded, do not become very
important in the ordinary electric lighting or power station

work with alternating currents of moderate dimensions.
But these matters of the self-induction of the line, and the
influence of different circuits upon each other, become of

Kennelly on the same subject, any engineer has got be-
fore him all that is required for calculating the effects of
self-induction and capacity upon the circuit; that is to
say, upon the efficiency of the circuit and upon the drop
volts on the circuit. A little more has to be done,
however, and that is the effect of resonance. The
question of self-induction in the circuit is too full. We
first have to dea', as Mr. Scott pointed out, with the
whole circuit as forming one loop within which lines of
force are formed which cut both conductors, and therefore
produce electromotive force, and then you have to con-
s'der the back electromoive force which is induced in the
conductors themselves. Now if we have a conductor, an
inch in diameter wz will say, if that were built up of a
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FIG. 14. POLYPHASE TRANSMISSION.

the very utmost importance when we are dealing with the
transmission of power over great distances and on a large
scale, and carrying a large amount of current through our
mains. I need hardly say that in the course of the last

year or two in connection with the transmission of power
at Niagara, it has been my duty to go into these points
that Mr. Scott has touched upon very fully, indeed; and in

a large problem like that, the importance of these inci-

dental matters to the alternating current, the dropping
volts, the self-induction of the loop circuit of the line, etc.,

are so important that one cannot spend too much time in

investigating them prior to the establishing of the plant.
I have in the course of this work prepared for my own use
a variety of tables and curves illustrating the effects and
enabling one to get the results in a particular case at a

3 PHASE LINE

FIG. 16. POLYPHASE TRANSMISSION.

number of wires, a current suddenly started in these
would induce a back electromo'.ive force in each of the
others, and therefore, every one of these wires would be
acted on by the others, but it is obvious that the central
wire of the bundle would be acted upon more by the
others than any other; and, therefore, the back electromo-
tive force would be the greatest in the center of the
bundle. Instead of a bundle of wires we have a solid

conductor, but the effects remain the same and the back
electromotive force in the center of the conductor prevents
the current from passing through the conductor and as it

has to pass over the outside of the conductor there is a
resistance to the passage of the current, and that is the
skin resistance. These two elements have to be taken
care of, and a!sD the question of capacitv. Capacity may
tend to diminish the drop in the line. Now in regard to
the lines of force that are formed in the loop of the cir-

cuit, as a matter of iact, even though electromotive fore;

produced by this line of force, being enclosed in the cir-

cuit, even though that electromotive force may be con-
siderable, it does not necessarily imply that the whole of
that electromotice force is taken off from the applied
electromotive force. That is to say, suppose we found in

a long circuit going from Niagara to Buffalo that there was
1,000 volts in the circuit due to this self-induction, that
does not necessarily implo that there is a drop of 1,000
volts, because from the sketches which Mr. Scott showed
you the electric electromotive force is not in phase with
the current. In fact, the chances are that it is nearly 93
degrees away, and therefore, the actual drop is much less

than that. But here is a case which we have to consider
and which is of the u'most importance. Mr. Scott has
spoken of the interference of separate circuits upon each
other. If he had considered the question of these cir-

cuits, two different circuits, being the circuits of a two-
phase circuit of a distribution, one circuit being a quarter
of a period behind the other, then we have a very serious
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moment's glance, and it has been my purpose to publish
these tables and curves for the use of others; but Mr. Scott
has gone a long way to make this unnecessary.

I would particularly thank Mr. Scott for this diagram
which shows the inductive electromotive force in volts per
ampere per thousand alternations per thousand feet of

circuit at different distances between the centers. The com-
pactness of that diagram is extremely beautiful, and I am
sure that it will be of greatest value to engineers who are
planning large power distribution plants in the future.

Mr. Scott has mentioned the name of Mr. Kennelly as
having worked in this line. Any paper presented to the
convention on the subject which did not mention Mr. Ken-
nelly's name would be defective. Of all the beautiful

expositions of profound mathematical work in the simplest
language which can be understood by any student in our
technical colleges, there is nothing in the literature of the

day to come up to the writings of Mr. Kennelly for the last

year or so. I think if we take this paper of Mr. Scott's

in conjunction with those which have been written by Mr.

interference. Suppose this current is changed from posi-
tive to negative. At the moment when it is zero there is

a maximum electromotive force cutting the field, and that
maximum eiestroaiotive force cuts the other conductors
which carry the current a quarter of a phase behind, at the
very moment when that current is at its maximum There-
fore the electromotive force induced by one circuit upon
the other is in phase with the current in the other conduc-
tor, and the pole of the electromotive force thus generated
is a drop in the electromotive force of the other circuit.

For this reason you will see thit it is the utmost impor-
laace in a large station where the pDlyphise system is

employed to consider most carefully the arrangement of
the conductors in your subways or on your poles; so that
the interference of one circuit upon the other shall be a
minimum. This interference between the two circuits is

of very great importance, far more important than the
self-inductiofi of one of the circuits upon itself; and it is

largely owing to the trouble that may aris2 from this and
largely^owing to the trouble which may arise from capacity,
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tnat I have to look most carefully into the

subject and have found the lower the fre-

quency the less do these things trouble us.

It is lar.iely, I say, owing to these reasons that we de-

termined at Niagara to reduce in our dynamos the fre-

quency to as low a point as was consistent with the con-

struction of good, souad generators; and th^t is largely

the reason why we have reduced our frequency to so low as

twenty-five periods a second.

I take this opportunity to say a few words not directly

on the subject in hand. Many persons have been sur-

prised that the Cataract Construction Company and my-
self have taken no notice of numerous fault-fiodings an.1

mis-statements that have at different times appeared with

regard to our work at Niagara. We have not the slightest

intention of paying any attention to these whatever. AH
that we want to do is to have our work done properly, and
it is of no moment to us what opinions others may hold.

We have not adopted any particular system; we believe

that by the construction of dynamos of two phases we
shall be able to meet all the requirements that will come
to us. We are, however, ready to utilize every invention

of merit. We have ordered the construction of a certain

number of dynamos by the Westinghouse company; they

are devoting their energies unsparingly to producing

splendid machines and we are confident of the final result.

I think it advisable to make these remarks, because it is

not often that one happens to meet one's friends in this

way; and I am glad to explain why we do not consider it

necessary to take any notice of such criticisms as have
appeared.
Prof. H. A, Rowland, Baltimore: It is with great

pleasure that I rise to say a few words with regard to this

invention of Mr. Scott's. As far as I can see, it is one
of the finest things that have come out in recent years in

this country. Very few of us expected that we would be

so soon able to traasform a two-phase system into a three-

phase, or any number of phases. It gives us possibilities

in the working ot motors, etc., which we had not before,

and I think this paper marks an era in the science of the

polyphase system. It is curious that I happened to be
writing a paper at the present time unon something on

3 PHASE LINE

much broken up, and the load distributed, and the wires

inter-connected. It becomes quite a difficult problem to

apply the simple Ohm's law in a case of that kind. In
practice, however, the counter electromotive force in

primary circuits of one or two thousand volts extends over
a small area—a mile or so—and with ordinary currents,

up to one hundred amperes, is not such as to cause effects

of very great practical importance. That is shown from
the fact that in the circuits ordinarily operated, these

effects have not been very prominent. They have not
interfeied with the working of central stations of pretty

large capacity. For instance, at the World's Fair the

circuits there were those of the largest incandescent light-

ing plant which has been installed; and one of the lessons

of the World's Fair is that a large alternaling incandescent

central station can be operated, and that tt;ese effects of

self-induction and capacity, which, under certain condi-

tions, may give rise to difficulties, in the operation of this

large central station, gave no disadvantageous effects. In
general, the inductive drop in circuits for incandescent
lighting is only a small percentage of the ohmic drop; and
it is an extreme case when the drop due to induction

equals the drop due to the resistance of the conductor.
I was a little afraid, in presenting some of the subjects

taken up in the paper, that there would be somewhat of a

scare with regard to the use of alternating currents, and
that it would be apprehended that they would give rise to

some trouble; but usually if a subject of this kind is taken
up in the right way, the difficulties may be overcome by
the right kind of engineering. The observance of a few of

the precautions mentioned, the running of two wires in the

circu't close together, and some other practical points of

that kind, which will readily suggest themselves, may be
handled successfully if one studies the diagrams and makes
u eof them, taking his own problems, and working out

the exact electromotive forces and the exact effects of the

conditions he has; this will give him an accurate notion of

the extent of these effects.

I heart'ly agree with Mr. Forbes in his remarks
concern! og Mr . Kennel ly . The article which he
brought out a month or two ago
treating the problem of the alternating current circuit in
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this very subject— ;he subject of transforming one num-
ber of phases into another number that is, two phase in-

to three phase, etc. I think I have also solved the

problem of transforming any polvphase sys'em into any
other polyphase, aUo with any different period of the cur-

rent. That is a little broader than this; at the same time,

my method is not in any way so practical as this, and is

not so simple, and in no way bears comparison with this.

Although, however, a little broader aspect, as I can change
the period of the current at the same time that the num-
ber of phases is changed, it is not, however, practical,

like this beautiful method of Mr. Scott's.

In regard to the period of the current, this is an im-
portant question in long distance transmission, in the use
of motors of the Tesla polyphase type or the alternating

current motors of all sorts. Although I quite agree with
Prof. Forbes that a low period is very excellent in many
respects, I was not able to agree with him as to the
exact figures. When you gtt down very low, things hap-
pen that would not happen with a reasonable frequency.
I have been studying the subject especially of the Tesla
motor, and I see no reason in that motor for lowering the
frequency, as good motors can be made for a reasonably
high frequency as for a low one. When it comes to

the subject of transformers, of course, the larger the
period, the better the transformers become, and the
smaller the period of oscillations of the current, the
larger the transformers, etc.; so that there is some limit to
this question of frequency. I have only to say once more
that this invention of Mr. Scott seems to me to mark an
era in the science of this current.

Mr. Spencer: In the formulre of Mr. Scott he assumes
his load at the end of the conductors. In actual practice

the distribution of the load is over the entire conductor,
except in using the feeder system in the mains, and of
course this womd not come in. In nine cases ont of ten
the load is distributed over the conductor, and not from the
station. I do not see how it is possible to apply his load
factor to that case. Of course, we must assume that each
converter adds to the load factor. I would like to ask how
he would apply that load factor when the load is distributed
along the Ime, so that we can get an accurate idea of the
size of the conductor or percentage of drop in the line.

Mr. Scott: In the case in which the load on the cir-

cuit is distributed it becomes more complicated. It would
be necessary then to take each part of the circuit and cal-

culate the amount of electromotive force in it, and so on,
for each part of the circuit, and the problem in general
would be very similar to the calculation of the drop in

different parts of a continuous current circuit, which is

its relation both to self-induction and capacity and insula-

tion resistance is a very comprehensive and elegant solu-

tion of the general problem. In ordinary working, how-
ever, capacity will have very little effect upon the practical

conditions with which the ordinary central station man
will come in contact. It is only when we get up to very

high voltages or very long lines that the effect of capacity
will enter in a marked degree into the operation of the

circuits. The so called skin resistance, or increase of

resistance of the conductor, due to the uniform distribution

of electric currents referred to by Prof. Forbes, in ordi-

nary working may be very largely neglected. This effect

decreases as the number of alternations increases, so that

with sixteen thousand alternations the increase in resist-

ance in a conductor half an inch in diameter, is only three

per cent, or thereabouts, so that ordinarily this is an insig-

nificant amount. In order that the resistance shall not
exceed this, with low alternations, three or four thousand,
the diameter of the wire must be something like an inch

or an inch and a half.

Prof. Forbes pointed out that the action of one circuit

on the other is such that the electromotive force induced
is in phase with the electromotive force on the first circuit,

and the latter causes a greater drop than would be caused
if the two circuits were at the same phase. This is true,

and the reflex action is an interesting one; the action of

one circuit on the other is to decrease the electromotive

force, and the reverse action of the second circuit on the

first is to increase its electromotive force, so that circuits

become unbalanced—the electromotive force of one cir-

cuit increasing, and that of the other decreasing.

Mr. Stillvi'ELL, Pittsburg: I have been pleased to

note the interest which those members of the association

who are managers of central stations have taken in Mr.
Scott's paper. One of the things which manufacturing
companies have to contend with, and one of the obstacles

which is in the way of a more rapid development of new
apparatus—the turning out of practical alternating cur-

rent motors—is the fact that the time of a considerable
part of the electrical staff of the large electrical companies
is taken up in answering questions—largely in the line of
the points covered bv Mr. Scott's paper. The operators
of central stations employing alternating currents have run
across these phenomena from time to time and have not
understood them—none of us have understood them thor-

oughly until recently—and they naturally call upon the

engineers of the manufacturing companies to help him ex-

plain them. Every member of the association should
make it his business to study this paper, and there is

nothing in it which any central station manager need fail

to understand. I think it is not out of place to con-

gratulate the association upon the fact that at this meet-

ing—and I think for the first time—an invention of great

scientific interest as well as great practical importance
has been laid before this body. A year or two ago it

would, undoubt'dly, have first been presented to the

American Institute of Electrical Engineers. I think it is

a compliment to the association; and an evidence of the

fact that the efforts of tbe association to study these prob-

lems is understood and appreciated.

The paper is especially important in view of the fact

that we are just now approaching the time in this country

when there will be a necessity to supply arc

service and motor service from our incandescent cir-

cuits. Many of you have already felt the pressure

which is being exerted to drive you underground with your

circuits. When that lime comes the importance of being
able to supply all kinds of service from one system of con-

ductors will be great.

In regard to criticism made by Prof. Forbes: There
has been some controversy over certain points which are

famil'ar to the electrical fraternity. We claim that the

plans at Niagara Falls are substantially those laid out by
Mr. Tesla several years ago. The statement we issued,

as nearly as I can recall, was this: The plans which have
been adopted by the Cataract Construction company for

its work at Niagara Falls are simply the Tesla polyphase
system, as developed by the technical staff of the West-
inghouse Electric & Manufacturing company. Prof.

Forbes says that statement is not correct. From a lawyer's

standpoint it is incorrect in this respect—my attention

having since heen called to it. The Niagara Falls com-
pany has ordered three two-phase generators; they have
not ordered any motors. The latter will be one or two-
phase. If they are two-phase the statement stands with-

out amendment; if they are one phase it also stands without
amendment—because the language is this: The Tesla
polyphase system as developed by the Westinghouse C3m-
panv. We made no small exhibit at the World's Fair in

the power transmission department. We had had a 500
horse power generator, driving a 500 horse power motor
and a smaller one. It was the alternating current system.

It was the constant potential type, and the motors there

shown were of the two-phase variety. The frequency was
thirty periods per second, or 3,600 alternations per minute.

The potential was 400 or 500 volts. We showed
motors of the non-synchronous and synchronous type.

We did not show single phase motors in opera-

lion, but they could have been run by these gener-

ators. In the case of Niagara Falls, we have the

frequency reduced to twenty-five periods; but this differ-

ence is hardly sufficient to differentiate between the two
systems. I do not suppose that in the strict sense any
difference in frequency could be taken as a line of demarka-
tion between the two systems. The potential at Chicago
was 400 volts, and at Niagara it will be 2,000 volts, for

certain reasons. The difference of potential does not dif-

ferentiate between two systems; it is selected with refer-

ence to the distance over which we are to transmit the

power. Electrically speaking, these are the only differ-

ences between the plant at Chicago, and the one at

Niagara.

Prof. Rowland: As I know all about this Niagara
Falls affair, and know exactly what was recommended and
what was not recommended. I may say that Mr. Stillwell's

statement is correct. The things advocated are not the

things which are now there.

Cost of Generating Current.*

It is somewhat unfortunate that it is the duty of this

committee to procure and report facts instead of fancies.

We listen here to many fine economies and ingenious

methods of saving, and if we could report what a given

installation ought to do theoretically, instead of what it

does do practically, we could render a report more in keep-

ing with the progressive spirit of these meetings.

We are requested, however, to furnish this convention
with the facts regarding the amount of coal used in actual

practice to produce a given quantity of electricity. The
information was obtained by correspondence, and fur-

nished the committee in amperes, volts, and hours on each

circuit, and the amount of coal used covering this period,

including that used for banking fires, etc. The aggregate

electrical output for twenty-four hours was then calculated

and compared with the total amount of fuel used, giving

the watt-hours per pound of coal. All improbable and
apparently erroneous reports were discarded, and the

tabulated statement herewith comprises intelligent

replies from a large number of the electric stations, in-

cluding many of the leading corporations. The great

saving in operating in large units and running continu-

ously is plainly shown by the report which shows 208
watt-hours per pound of hard screenings where about

8,000,000 watts were generated, running full twenty-four

hours, as against the report which claims only 30 vi^att-

hours per pound of soft coal, the total output being less

than 60,000 watts and the service being furnished only

seven hours. The best reports do not compare favorably

with the results secured in generating power for manu-
facturing purposes.

From this estimate of engine and dynamo loss, 1^4
pounds of coal should produce 402.24 watt-hours. We
have a report from the Chelsea Jute Mills of Brooklyn,
N. Y., covering a period of six days, where an average of

653.3 indicated horse power was developed from a coal

consumption of 1.482 pounds per indicated horsepower
per hour, the load varying from 495.21 to 76496 horse

power.
This equipment consists of Corliss compound conden-

sing engines and vertical tubular boilers. The plant was
in operation 10 hours each day. Tbe figures given cover

I. Report of committee on data, National Electric Light associa-

tion, Washington, February 27, 1894.
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the whole amount of fuel used, Jincludiug banking, etc.

The fuel used was George's Creek bituminous coal.

In order to facilitate this comparison, we have prepared

a table based on 90 per cent, mechanical efficiency in the

engine and the same efficiency in the dynamo.
746X.9^X.90

Then = watt hours per pound of coal. And
coal per hour

Coal per hour Watt-hours
per 1. H. P. per lb. of coal.

1.5 lbs. should produce 402.84
2 " " " 302.13

3 " " " 201.42

4
" '* " 151.06

5 " " " 120. SS
6 " " " 100.71

7
" " " 86. 3^

8 " " " 7553
9

" " " 67.14
10 " " " 60.43

11 " *' '*
54-93

12 " " " 5035
15

" " " 40.28

18 " '* " 33-57
20 " " '* 30-32

If our percentage of efficiency is correct, and if we
could have a fairly uniform electrical output, this plant

ought to produce over 400 watt-hours, or double that of

the most favorable report given us, more than double that

of the next best report, thirteen times the efficiency of

the plant making the lowest report, and between four and

five times the average efficiency of the whole report.

No attempt has been made in this report to classify

equipments, as was originally intended, but with the in-

formation here furnished as a basis, the work can be

readily classified, additional information secured, and the

original scheme of establishing an average basis of

efficiency for the several lines of equipment can be carried

out.

The correspondence shows a marked interest in the

work, and many returns were accompanied by a request for

information showing how their report compared with

others. We believe the tendency of the work is to

encourage more careful records, which in return assist in

locating and eliminating losses, and we hope future re-

ports by this committee will show a much better average

than 91.7 watt-hours for one pound of coal.
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Discussion.

Mr. Swktland: I would like lo say that it is the be-

lief of the committee that we did not secure reports from

the best stations, and that this average might have been

lowered materially if we could have secured reports from

stations showing better returns. If I may be allowed to

suggest, I should like to see the committee on data di-

vided geographically and about one hundred reports from
the leading stations from all parts of the country tabulated

for our next meeting, I think this could be done if

some one man would make it his business to sell what
were the results in New York, and another in Chicago, and
make a personal investigation of this work instead of

leaving it for correspondence. I think we could make a

more favorable showing in this way.
I would tike to call attention to one point, and that is

the apparent inaccuracies in a great many of the returns.

Out of two thousand inquiries sent out we received re-

plies from something like eight hundred and less than one
hundred suitable for our uses. This report seems to

develop one idea, and that is the necessity of more accurate

records in the central stations, and I believe that if this

can be accomplished it will stimulate economy in the end.
Mr. Burleigh: I understand this seven pounds of

coal per horse power hour to be the average according to

the report. If this is the idea it seems far from a fair

average.

Mr. Swetland: If our assumption of ninety per cent,

efficiency in the engine and the same efficiency in the

dynamo is correct, then it would take seven pounds of

coal to generate a horse power hour.

Mr. Nichols: It seems to me that the result of the

collection of this data is to show that electric light plants

must be singularly inefficient, when the average shows a
consumption of seven pounds of coal per horse power
hour.

Mr. Vail: In order that a report of this kind

may be fully understood, it appears to me that it

would be quite proper that there should be a

classification of the equipments upon which this

report is based. The committee says that no attempt
has been made to classify equipments. Another important
point is that there is no classification as to the quality of

the coal. We have two grades of coal, pea coal and
George's Creek bituminous coal. All of us who are fa-

miliar with the production of steam power know that there

is a great difference in coal for steaming purposes. There
would be a difference of 50 per cent, at least in the pounds
of coal per horse power according to the quality of coal

used. The committee concluded with the hope that

future reports would show a better average

than 84 4 watt hours for one pound of coal

If you take the stations as they are installed throughout

the United States I doubt if the committee can get a much
better average under present conditions. At the time of the

installation of these stations, it was not a matter of

economy with many of them; it was a matter of getting in

as quick as they could to do business. We have advanced
the business here more rapidly than anywhere else in the

world and probably at the expense of economic operation.

The 88 4 watt hours per pound ot coal is about seven
pounds of coal per hour. I know of a 'arge number of

stations, probably a hundred, running on that basis. I

can point to fifty other stations which are producing a

horse power hour with four pounds of coal, and have
been doing it for several years. I can point to stations of

recent construction which are producing a horse power
hour on an average of two pounds of coal. That is based
on a good quality of screened coal, or clear anthracite pen
coal.

Mr. DeCamp: I ihipk that this is not thoroughly under-
stood- According to the estimate of the committee it

would take about five horse power to run an arc light. I

cannot bring myself to believe at this late day that such

Is the real condition of affairs. I do not think that it can
be possible that it takes thirty-five pounds of coal per horse

power hour to make one arc lamp.
Mr. Smith, Philadelphia: I call attention to the

first sentence of this report; we are reporting on what we
found. There are many more stations taking 10 horse

power than three, and the astonishing thing is how few of

them know it. They have a test made of their boilers and
engines and I have been in one or two of them and I

know how they make them—one man to open the furnace

door and another man to throw the coal in. Any sta-

tion using ordinary engines, non-condensing, non-

compound, doing it on seven pounds of coal per horse

piowar hour, including banking and perhaps running
for an economical load six or seven hours in the evening, is

doing very well. We make the report that that is what
the average station is doing and the next point is what is

the best means to take to improve matters. The majority

of these stations could be very much improved with a

little extra care.

Mr. DeCamp: The explanation brings the report a

little nearer to my comprehension. You take the coal

that is designated, and it ruos from the best quality of

steaming coal down to coal having very little steam-mak-
ing qualities. I have found in my own experience that ia

using coal all the way from %2 a ton up to $4 a ton, un-

der most excellent conditions for making comparisons,

that the $4 coal was the cheapest fuel by 25 per cent; so

that if you take into consideration the difference in the

variety of coal, all of which goes into the average, the

great variety of boilers and engines, and all that sort of

thing, I think the statement is a fair one, and that it would
fairly represent the coal consumption of the stations as

run to-day on an average. I say in a general way that in-

cluding what Mr. Smith says of the banking and the use

of labor such as we are obliged to accept, I think that we
in Philadelphia in most of our stations—the more modern
ones—have got down to about four or four and a half

pounds of coal, but that is with the very best coal we can

use.

Mr Van Trump, Wilmington: I notice the committee

tabulates 90 per cent, as engine efficiency and 90 per cent,

as dynamo efficiency. The results tabulated in the report

refer to the translating devices on the line, and the schedule

says three pounds of coal per indicated horse p^wer shows

201.43 watts per pound of coal. I think that with a

station that is burning three pounds of coal per indicated

horse power, it is impossible to get 201 watts on the line.

I do not think any central station engineer who is running
on three pounds of coal could get 201 watts, but only 186,

out on his line, from which these results are tabulated.

Mr. Swetland: The statement is simply made up
for use in the matter of comparison and of course the go
per cent, of efficiency in the dynamo means directly at the

machine, and no loss by resistance in the wire on the cir-

cuit is taken into consideration.

Faults Incident to the Protection of
Lighting and Power Circuits.*

By Lucius T. Stanley and Walter E. Harrington.

In the present state of the art there are two common
methods of protecting electric circuits, viz : By means of

metallic fuses and by means of magnetic cut-outs. It is

the purpose of this paper to discuss some of the faults

incident to these two systems, and, as far as possible, to

suggest a remedy.
Arranging the matter in a consequent manner we will

first consider metallic fuses. To adopt the language of a

noted company, which is a large manufacturer of metallic

fuses in various forms, "fuse wire is a safety device

designed to break the electric circuit when an excessive

current passes, and it breaks the circuit because it is

heated to a temperature at which it melts."

Such a device as is thus defined would be a perfect prc-

tector to electric circuits if it were possible to predetermine

absolutely, first, the current it will safely carry indefinitely,

and, second, the actual current in excess of this safe

normal load that will "blow'* the fuse instantly, under any
and all conditions of lapsed time, character of service, etc.

That it is beyond the range of possibility to so prede-

termine these conditions, to a degree even approximately

near to the perfection necessary to the scientific and proper

working of any modern electrical system, has been proven

by such investigators as Preece, Mathews and others, who
have from time to time published to the world the results

of their researches, and it has been the privilege of the

writers, by careful experiment, to not only corroborate

many of the statements made by these experts, but to dis-

cover other novel phenomena, which have, peihaps,

escaped their observation, and which it is proposed lo set

forth and discuss at some future time.

As uemoBstrated by these gentlemen, the principal

causes which thus render it impossible to devise a metallic

fuse that is absolutely and under any and all circum-

stances a protector to an electrical system are the follow-

1. Lack of uniformity in proportioning and mixing

the constituent alloys of the fuse, also in the methods of

drawing the wire to a uniform geometric cross-section and
in preparing the fuse for the market.

2. Lack of uniformity in practice in the actual

placing of the fuse, in the following particulars:

a. Length of fuse for a given service.

/'. Mass of the terminals used.

c. Position of fuse as to whether it be vertical or

horizontal.

d. Environment, whether it be held in suspension, be-

tween terminals, or is allowed to lie along its entire

length upon a mass of heat radiating material, and whether

it be open to the air or inclosed in a chamber.

3. Deterioration caused by

—

a. Recurring abnormal currents.

b. Oxidation from various causes.

c. Disintegration from local voltaic action.

4. Impairment of contact at terminals due to loosening

of the clamps from temperature expansions and contrac-

tions, or to mechanical or electrical causes.

5. The "Peltier" efifect.

6. The abuse of acceptable fusing devices, by substi-

tuting for the metals designed to be used in them others

that are unsuitable.

7. Time element. Practice has demonstrated that

fuses rarely, if ever, "blow" in time to accomplish the

object for which they are placed in circuit. There is also

a wide range of uncertainty as to the constancy of this

period of time for any given fuse.

8. Capacity of the ordinary fuse wire to pass current

far in excess of its rated blowing capacity for a period of

time sufficient, in a majority of cases, to cause damage to

some portion of the circuit.

We believe that a careful consideration of the phenom-
ena noted in the foregoing will tend to convince even

the most skeptical that, because of the great number and
variety of peculiar and irremediable factors thus contribut-

ing to an undeniably faulty service, there can be no doubt

that the common use of fuse wire cut-outs for the protec-

tion of electric circuits—be they lighting or power—in the

present advanced state of the art, is not only totally

inadequate and inefficient, but actually dangerous, because,

in many instances, such practice is accepted as protection.

That the fuse wire cut-out as a protector is an absolute

failure has been fully accepted by users of power, par-

ticularly those in the electric railway field, is evidenced by
the evolution and almost universal adoption of the mag-
netic cut-out at the power station, and the use of heavy
copper wire "fuses" in the local motor circuits of their

cars, which heavy copper wires never blow, and are not

expected to blow by anybody who gives the matter the

least practical consideration.

The magnetic cut-out is commonly defined as a device

which opens the circuit at a set strength of current. In the

light of certain phenomena brought forth by experiments

made by the writers, we believe that this is not a full and
complete definition. In fact, we think it is misleading, as

will be explained later in this paper.

Although the magnetic cut-out. evolved from vital neces-

sity and remodeled and improved during the past ten years,

is to-day a fairly good and efficient device under favoring

circumstances, it is yet far behind the present state of the

I. Read before the National Electric Light association at the
Washington convention, February 27, 28 and March i, 1S94.
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art, as exemplified in other devices in the same field, and

your attention is now called to certain of its imperfections.

The same general principle governs all the various

forms produced by the several manufacturers respectively,

and consists of

—

First—A long throw knife-blade switch operated to open

by a trip actuated by tht armature of an eieclro-magnet.

Second—A device for preventing or for blowing out the

arc formed at the switch jaws by the breaking of the

circuit.

Practically, the principal point of difference between

any two magnetic cut-outs of the present day is in the

methods adopted for overcoming the destructive effect of

the arc, and thus far two methods have been adopted

for this purpose, either of which exhibits ingenuity in

conception and care in production, but neither of which is

efficient except to a minor degree,

These two methods may be desccibed as

First—The auxiliary break method.

Second—Electro-magnetic blow-out method.

Of these two methods probably the balance of efficiency

is in a slight degree in favor of the first named, as in

crder to blow out an arc you must have first established it,

and once it exists, no matter how slight the exhibit, it is

a fault which is cumulative in almost geometrical ratio.

The efficiency of the first named method is handicapped

by the fact that the auxiliary* break" mechanism, com-

monly constructed with carbon contact plates and pencils,

is fragile, easily and quickly destroyed by the action of
"breaking" and, in the case of "breaking"on an abnormal

current of great volume, such as would be occasioned by a

heavy short circuit or ground, a quantity of insidious

vicious gas of high conductive power is evolved, which
may not only cause damage upon the circuit in which it

occurs, but may often play havoc with innocent neighbor-

ing circuits on a switchboard.

Then, again, this auxiliary breaking circuit is not compe-
tent to carry its proportion of an abnormal current of any
considerable volume, and the result is that, while there

may be no positive arc at the main switch terminals, there

is always, to a greater or less degree, a destructive heating

effect at these terminals, which exhibits in a cumulative

manner globules or teat-like projections of fused metal,

which may gradually render the cut-out inoperative or, at

least, impair its usefulness.

This phenomenon of the formation of globular or teat-

like projections upon the extremities of the switch termi-

nals is not, as is commonly understood, the result of an
incipient arc, but is due to fusion, pure and simple.

By reason of the snail-like movement of the switch arm
to "break" as compared with the almost incalculable rapid-

ity of action of the current, the gradual reduction of carry-

ing capacity, caused by the comparitively slow movement
of the bridge from between the switch jaws, finally estab-

lishes such great resistance to flow of the current that the

terminals—both bridge and switch plates—are actually

melted, and globules of molten metal are often thrown off

by the further movement of the switch arm.

Were the by-path formed by the auxiliary carbon term-

inals of sufficient conductivity, this phenomenon might not
occur, but from the relative high resistance of the material

composing this auxiliary circuit, this construction is im-

possible, for the reason that, to attain it, the cross-section

of these by-path terminals would be so increased as to be-

come impracticable. As a matter of fact, it has come un-

der the observation of the writers that the bridge of the

switch has been absolutely fused to the switch jaws by the

passage of a current that evidently did its wo*k too

quickly for the tripping mechanism to operate to ' 'open."

It is probable this phenomenon was the result of one or

two causes:

1, A quick "come and go" current of a volume im-

measurably greater than that competent to saturate the

magnetic circuit.

2, First, the passage of a current sufficient only to at-

tract the armature to the field pole whhout tripping the

switch to "break," and second, thepassageof an abnormal
current of sufficient volume to transfer the switch, while
in this condition, into a welding machine.

This last named fault is one common to this lype of

cutout, and while the result is not always a weld at the

terminals, a common result is that while the armature is

thus acted upon— first, by being drawn to its pole by a cur-

rent not sufficient to "open;" and second, while being
held in this position by a subsequent normal current a
dangerous overload occurs; the switch remains intact, and
damage occurs to the circuit.

Under the best of circumstances magnetic cut-outs of

either of these two sub-types require the constant supervis-

ion of an expert, and almost constant attention if the serv-

ice is such as to cause frequent operations. If fused
globules or teats occur at the terminals, they have to be
removed. If the armature is moved and held against the
field pole without opening the switch, it must be replaced
in its normal position if discovered in time. If the trig-

ger trip caich has become so worn by continuous service

as to refuse to hold the switch arm in place to complete
circuit, it must be removed and repaired. If a carbon
pencil is broken off or burned up, it must be replaced and
adjusted, and if, in the burning up of the carbon pencil,

the gas involved has caused damage to a neighboring cir-

cuit, this damage must be repaired.

Most of these phenomena occur because of the sluggish
action of the switch to "break," and this is largely due to

faulty constructton. Primarily, the switch bar is thrown
to "break" by the action of a spring, or by the action of
gravity; the switch bar being held in place with the bridge
in contact with the plates by the engagement of a trigger

lug with a seer or catch.

The device operates as follows:

1. The passage of an abnormal current attracts the
armature and trips the trigger.

2. The spring forces the switch arm to "break."

3. The weight of the switch bar carries it farther and
breaks the auxiliary circuit.

These three operations collectively consume so much
time as compared with the time needed by the current to

reach a destructive stage, that often, before the switch
bar has moved, the destructive effect has been accom-
lished. This time element is always constant, for the

reason that the medium abnormal current at which the de-
vice is expected to open is generally of a volume to satu-

rate the magnetic circuit, consequently the armature al-

ways moves at a constant speed. The spring also pushes
the switch arm away at all times with a constant force and
speed, and gravity, which completes the operation, is

also constant.

Another factor of iuefficiency in these types of cut-outs

is the coarseness of adjustment to the current

desired to open. While it is possible to give

such a device a CDmparatively wide range of adjustment
as between minimum and maximum load, the intermediate
steps are not capable of fine and comprehensive adjust-

ment, except by an expert, wtiich renders the device unfit

for anything but the coarsest work.
Then, again, the distance required between the switch

jaws and between the auxiliary carbon plates, together
with the distance required for the complete throw of the

switch arm, all combined with the massiveness of parts

which seems to be required in this form of cut-out, renders
the device so cumbersome and withal so expensive, that its

use is limited to a narrow field.

However, with all its faults, it has proved to be far in

advance of the fuse cut-out as a protector to electric cir-

cuits from the fact that under favoring circumstances it

may be counted on to perform a given service in a pre-

determined way, and there can be no doubt that the time
is not far distant when this baby, now in its swaddling
clothes, will have been pushed forward to robust ma-
turity, capable in every respect of performing its allotted

service automatically and perfectly under any and all con-
ditions of the circuit in which it may be placed.
A magnetic cut-out, which would exhibit a long stride

toward ultimate perfection, would be a switch operated to

open by the direct action of a magnet upon the switch bar
in such a manner as to cause the current itself to drive
the bridge away from the switch plates, thus insuring the
quickest possible response to an abnormal current.

The break at the switch terminals should be protected
by a by-path or shunt across the switch terminals, com-
posed of a fuse wire of a carrying capacity sufficient to

carry the current for a period of lime ample to allow the
switch bridge to reach a point of safety, and of a fusing
capacity that will cause it to "blow" instantly when the
switch bridge has thus reached a point of safety.

The magnetic circuit should be so arranged that the
point of saturation would be beyond the capabilities of the
fiux incident to the opening of the switch upon the passage
of a current at which it might be set and expected to open.
Consequently, when abnormal currents, in excess of that

at which the switch was set to open, cccurred, the result

would be an acceleration of movement of the plunger up
to the point of saturation, and the time element would thus
be reduced to a minimum.

In this connection we deem it pertinent to offer a new
definition for a magnetic cut-out. This defi.nition is

evolved from careful experiment, and may be stated as
follows:

A magnetic eut-out is a device which, primarily, opens
the circuit upon the passage of a current at which it may
be set to open. Secondarily, it opens the circuit upon the
passage of any current greater in volume than that at

which it is set to open, and it thus opens the circuit when
this full abnormal current is actually passing, no matter
what its volume may be.

Discussion.
Mr. Hammer: I have seen a number of magnetic

cut-outs used on the other side of the water. A year
ago Swinburne, making some of his high-tension ex-
periments, had a small one in connection with his trans-

former—a simple thing, made by a man named Cun-
ningham

;
two little fingers dipped into a quicksilver

cup, with a weight controlled by an electro-magnet.
As soon as the circuit is broken or overloaded this

drops down and the two fingers come out of the quick-
silver.

Mr. White : Ours is of the same type.

Mr. Robertson, Minneapolis: We are running
quite a number of incandescent lights and on an alter-

nating circuit, and we have had considerable trouble
with the fuses blowing out or some accident to the ma-
chine, which might have been averted if the fuse had
blown out. We have renewed the fuses each month
whether they blew out or not ; and I have been looking
for a device in the nature of a magnetic cut-out which
would do away with fuses. We found it at last, and I

have been using a magnetic cut-out on our 500 volt

power circuit and they have never failed to act in time
to save a machine.
Mr. Smith : Fuses are the things that generally

cause most trouble. If you put the fuses in as light as
they should be, they are sure to give you trouble;
slight over-loads, the effect of time, or the causes that
Mr. Harrington gives uses them up. They are re-

placed several times and then the engineer comes and
puts in a piece of copper. Our rule has been, when
we start with work of that kind, to begin with the
lightest fuse that will carry the load, and then run it

long enough to satisfy ourselves that the work is all

right, and we then take out every one of those fuses
and put in a fuse that will thoroughly protect the small-
est wire nearly up to the carrying capacity of the wire

—

the blowing capacity of the wire. We thereby elimi-
nate a great deal of trouble which is caused by putting
in fuses heavier than they should be. We find in the
dynamo room that regularly changing them once a
month is the best. Fuses will in time deteriorate, and

a curious fact may be observed when the fuse gets a
scale over it and is held together by the scale until it

suddenly gives way and the load is thrown on the other
machine and your machine breaks down. The mag-
netic cut-out would not save us from that always, but
would likely do it nine times out of ten.

Mr. Broi'HY, Boston: I have seen this phenom-
enon in fuses that came from the factory. I have tested

them and found they would become red hot before they
would let go. Fuses are a broken reed on which to

lean. Some years ago we had a disastrous fire which
was laid, justly or unjustly, to the electric current.

We do not know whether it belongs there or not. I

never thought it did. In order to allay the feelings in

the breasts of the people of Massachusetts, Boston par-

ticularly, a few of us advertised for highly protected

fuses, which would prevent an abnormal current getting

into any building, particularly on the low-tension wires,

which are the most dangerous. We tested them all

;

and while nearly all of them were ready to combat with
an abnormal flow of current, none of them would stop

the sneaking current. The present method of classify-

ing fuses is all wrong. The fuses may be put in a
building for a ten or sixteen candle light and the lamps
are changed to a thirty-two. Of course the same fuses

do not serve.

Mr. Vail : Magnetic cut-outs on lighting circuits

have been used frequently in the Schenectady works of

the Edison company in the testing of dynamos, and
can be adjusted very accurately. It appears to me that

there must be a difference made between the cut-outs

that can be used in a central station and the cut-outs in

a private house or isolated plant. In regard to the ac-

tion in the fuse to which Mr. Smith referred, it is due
to oxidation. The fuse is made of soft metal and is

usually placed under a binding screw of brass. The
metals are different, and oxidation will in time result.

The only way to prevent that, in my experience, is to

have a hard metal end soldered on the fuse—such as a

brass or copper tip on the fuse. If the fuse is put into

position clean, it will be found that the hard metal will

prevent the oxidation, and no difficulty will be ex-

perienced. Captain Brophy is undoubtedly correct in

the statement he makes in regard to replacing small

fuses by large fuses. We brought that to the attention

of the Edison people some years ago, and I sent some
inspectors to examine the central stations. I found a
great many instances where circuits of six lights, which
had been properly fused in the first instance, had been
replaced by a fuse for thirty lights, or a ten-light cir-

cuit by a forty-light fuse.

Mr. Smith : The oxidation under the heads of the

fuse is not what I am afraid of. The instances I re-

ferred to always take place In the body of the fuse. It

is undoubtedly due to some oxidation, which makes the

skin of the metal less destructible by the heat; but it

is something new to me to hear that they come that

way from the manufacturer. In regard to the replacing

of fuses, I happen to know of one fire that was caused

by the owner of the house himself. He had a three-

light circuit which was controlled by a plug fuse, and
blew out. He put in another three-light fuse, and
that blew out. He put in a six-light fuse, and that

blew out. He happened to have a forty-light fuse,

which he put in, and he burned his house to the

ground

.

Mr. Hammer: I think a good deal of trouble might
be obviated if a three-cornered file were run across the

fuse. It makes a weak point and causes a tendency to

blow out at once if there is an overload. I have done
that, and it has taken care of the trouble nicely. Cap-
tain Brophy called attention to the sneaking current.

I have never yet found a fuse or device that will open a
telephone line in time to prevent the burning out of

the little magnets in the telephone, provided the sneak-
ing current is small enough.
Mr. Orford, Boston : The man who substituted a

forty-light fuse for a three-light fuse ought not to have
had that fuse in his possession. I have been connected
with electric lighting interests quite a number of years,

and I do not know of a single instance that has come
under my personal observation where the fire was
caused by electric lighting wires. I know that if you
take up the reports from the fire commissioners in the

state of Massachusetts they will show you that there is

no industry in that state which produces fewer fires than
the electric lighting business. The capital invested in

electric lighting in that state is a very handsome one,

and we are exceedingly anxious to learn all we can
about protecting electric lighting devices; at the same
time I have never been in a place where I have seen
such negligence as here represented to exist. I would
like to visit some of these stations where they are burn-
ing such a large amount of coal, and the places where
such bad wiring exists. I think there are very few
such cases. Of course this fusing question has no rela-

tion to arc lighting; it is simply applied to incandes-
cent and power service. Our method of fusing is to

use the simple, ordinary fuse, which we buy in the

market, We have magnetic cut-outs on some of our
dynamos, but we use also a fuse and switchboard for

each circuit, besides the magnetic cut-out to protect

the dynamo. Every time we branch from the main we
put in a fuse, and every time we put a converter up we
put in a fuse. We find little trouble with them, ex-

cept when we get to larger sizes. The capacity of a
fuse is an unknown quantity.

Mr. Smith : To my knowledge, we have had only
one fire that has been traced to electric lighting in

twelve years, and that was due to criminal carelessness

in the wiring. I have put in more than 25,000 lights,

and have never had a fire occur from bad work. I gave
the instance of the plug to show what was to be avoided.
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Storage Batteries in Central Stations.'

Mr. Bracken, New York: As one who has been as-

sociated with the storage battery interests in this country

from its inception, I have been asked by a number of stor-

age battery representatives to open this discussion with a

few preliminary remarks. I understand to-day the subject

will be confined to their use in central stations. I am
afraid that most of the storage battery men will approach
this subject with some degree of diffidence by reasonable

scepticism that exists in the minds of a very large percent-

age of the central station men about storage batteries.

Peace now reigns over the storage battery interests in

this country. The companies have come in under one flag

and are united for a common interest so that you may pur-

chase a storage battery to-day with the confidence that

you are not gong to be annoyed by threats of suits for

infringemmt. You not only have the advantage of peace,

but you also have the advantage of the experience which

has been gained both in this country and in Europe by
these companies. We had the representatives of several

foreign companies here this summer and we got a great

deal of useful information from them. It is also natural

that you should desire a certain guarantee as to the cost of

maintenance and efficiency of the batteries. As to the

nature of the guarantees any persons desiring to install a

storage battery plant in his station can readily satisfy

himself as to the life of the plants. He can then guide

himself by getting proper guarantees as to the cost of

maintenance. I do not think there is any company asking

a larger percentage than 10 per cent, for the cost of mairj-

tain'ng the battery. I have -^o doubt that experience will

prove the cost of maintenance to be less.

P. G Salom: The question of the advisability of the

use of storage batteries at the present time in central sta-

tion plants is purely a commercial one. Will it pay? All

of you agree that storage batteries are a desirable adjunct

to have in central station practice, but you are deterred

for two reasons: First, you do not know positively that

theinvestment will show a decrease in operating expenses;

and, second, you are still more uncertain as to the cost of

maintenance of the plant after you have made the invest-

ment.
Now, in order to answer these questions intelligently,

the first requisite in this or any other quantitative deter-

mination is to have a unit or standard. This unit or

standard is the cost of producing a given quantity of elec-

trical energy under certain normal and fixed conditions.

In other words, given a standard engine and dynamo of

the average size used in central stations, what is the cost

per kilowatt hour or ampere hour? Having determined

this cost, based on a given price for coal and labor,

each central station operator can determine at the end of

the year how closely he approximates this ideal cost by di-

viding his total output into h"s total operating expenses,

and further by keeping careful records he can also de-

termine what factor or factors are operating to prevent his

attaining the ideal results. For examp'e, if by reason of

his geographical location his coal costs him twice as much
as the price assumed in the original estimate, his operating

expanses will be increased proportionally, and if they ex-

ceed this additional amount he must look to other factors

to explain the increase.

Having determined all these factors for his own individ-

ual case it becomes a simple question of arithmetic for him
to determine whether with an additional investment for a

battery with a given cutput and efficiency and at a given

cost for maintenance, he can advantageously add to his

plant a storage battery. No hard and fast rule can be

adopted. No two central stations are alike, either in equip-

ment or output, and, therefore, the best size of battery

equipment or proper propoilion of bat'ery to other units

may never be exactly the same in any two cases.

Now, the second question may be briefly answered by
the statement, that we are now prepared to give responsi-

ble guarantee that the maintenance of the battery shall not

exceed a certain reasonable cost per annum, and which, of

course, has been duly considered in estimating

the additional cost and savings of a storage battery plant.

I. Appleton: The Germantown Electric Light com-

pany has the distinction of being the first electric lighting

company to use a storage battery equipment of American
manufacture and design. The company had a day load

of incandescent lamps and motors on the three wire sys-

tem which was very unprofitable, and about 15 months
ago they decided to try the use of a storage battery to see

if the day load could not be made profitable instead of a

dead loss.

A small battery was put in sufficient to carry the day
load; its capacity was 800 ampere hours with a normal

rate of discharge of 80 amperes. The machinery was then

shut down from daylight till dusk, the battery taking care

of the day load.

This being an experiment to ascertain the true facts

about the working and value of a storage battery for cen-

tral station purpose, very careful figures were kept and
the result of the first years's working was eminently

successful and resuTed in a Urge saving. According to

Mr. Allen, thesuperin'endent of the station, the saving on
the one year's running in labor, coal, water, oil, waste,

etc., not counting the decrease i depreciation of machinery

due to shutting down from daylight to dusk, was $2,500.

Besides this there was a great advantage in being able to

overhaul and examine all machinery in the day time

while everything was shutdown.
This being so satisfactory and the behavior of the bat-

tery being equally good, the Germantown company de-

cided to put in a battery of 2]^ times this capacity which

would enable it to iccreaEe the day load and conse-

quently increase the savings, as the cost of charging a large

battery is only the extra fuel required. This larger battery

was installed at the beginning of this year and is the one

which I will DOW describe.

I. Discussion at the seventeenth convention of the National
Electric Light association,Washing ton, D. C., February 28, 1894.

The battery consists of 120 cells of the chloride type G.
eleven plates in eicli, arranged 63 on each side of the three

wire system. The capacity of liach cell is i,ooo ampere
hours, or 2,coo hours with both sides. The normal rate

of discharge is 200 amperes, maximum 400, and this can
safe'y be increased in case of sudden demand or emer-
geucy. The plates are protected by the improve 1 asbes'05

insulation and are conta'ned in lead lined wood tanks. An
asphalt floor, we'l drained, is provided, so that there is no
trouble in handling the acid. One special feature of these

cells is the sizs of the plates, 15 inches square.

Any one who has bad experience with storage battery

will appreciate this point, and will readily understand how
much less trouble and expense there is in the maintenance,

when only eleven plates are required to give 1,000 ampere
hours' capacity instead of about eighty plates.

Plates of the chloride type can be constructed larger than

this without any difficulty, and give equally good results.

This battery plant has been designed to meet all the re-

quirements of the three-wire system, and to give the great-

est possible flexibility. The ordinary course of working
in the Germantown station is as follows:

The machinery is shut down at daylight and the battery

carries the whole of the day load till dusk, when the

dynamos arc started again. The battery is then switched

out during the hours of heavy load, and started in again

for charging when the load decreases.

By this means the general plant is working at an efficient

load during all the hours it is running, and the extra fuel

for charging the battery is hardly noticeable.

The daily routine is very simple; the discharge of the

battery is noted by hourly readings, and at the end of the

day the total discharge is ascertained.

A charge of about 10 per cent, in excess of the dis-

charge is put in, and this is found to be sufficient. la

some cases even less charge than this will bring the cells

up to the proper electromotive force. Just before the end
of the charge readings are taken in some of the cells with

the hydrometer and voltmeter, and the condition of a cell

can be accurately ascertained.

Thfe maintenance of a storage battery is the point which
frighten most engineers; in the old days 46. 50 and 60 per

cent, efficiency was the average result and this, I believe,

is the chief reason of the slow adoption of the batteries.

Until recently sufficient attention was not paid to

designing the cells for the work they had to do. Engines
and dynamos are designed and installed according to the

nature of the work they have to perform, and this must be

done with batteries.

Given a. properly designed and installed battery, such as

the one I have described, the maintenance and deprecia-

tion will not exceed that of the other portion of ihe

central station plant. A storage battery does require

atten ion, but not skilled attendance. The mcst important

thing is to give it regular attention. Do not leave it

for weeks or months till some fault develops, but treat it

like other machinery, overhaul it regularly and prevent the

occurrence of any fault.

A me:hod I have found to be very good in looking after

large battery plants, is to have voltmeter and hydrometer
readings regularly, say once or twice a week, and every day
overhaul thoroughly one cell, emp'ying out the acid, clean-

ing, if nece sary. and pulting everything in proper order.

By doing this in the proper rotation every cell is examined,

say twice a year, yet the time required is hardly noticed,

being only an hour or so every day. In this way the

efficiency of a battery can be kept high and results ob-

tained which will put on very diSerent complexion in some
electric light stations.

There are many stations in this country which are run-

ning the day load at a loss, or are losing business by not

supplying current at all in the day. To these stations a
battery plant would be invaluable and would give a very

different result when the balance sheet is taken off.

In many cases it would be best, of course, to leave the

battery in the line always, and then when the general

plant IS running the battery acts as a regulator, taking up

any fluctuation in the load, relieving the generating plant

and keeping the potential constant.

Again, in some stations the load curve takes the form of

a sharp peak for a short time during the evening, when
most of the lights are in use. A battery will assist the

dynamos during the period of maximum load and it removes

the necessity of providing a generating plant which will

only be used for a very short time during the 24 hours,

standing idle and unprofitable the remainder.

There is another question, too, which electric light men
have to face: How can we profitably reach the outlying

districts with our direct current main ? Here, again, the

battery plant proves valuable; small sub-stations in the out-

lying districts can be built for the batteries, and these can

be charged in series at say 400 or 500 volts and the

current distributed at the required pressure.

Mr. DeCamp: I happen to know something about the

condition of the Germantown plant. The objection seems

to be that they had an unprofitable day load that pre-

vented them from making any money or as much money
as they thought the station ought to earn. I think that

came from the fact that before going into the day

business the station had been fairiy profitable. But

looking into that matter one time for a friend of mine who
was interested, I concluded that the loss of the day load

was sufficiently absorbed by the profit on the profitable

part of the business, and I so stated. I heard nothing

more ot it until the batteries were introduced, and I have

been told by the company that that has stopped this loss.

Now, I would like to know whether in the experience

with the battery—because it is a small one, it takes up

about the day load of the business, as I understand it

—

whether the use of the battery has done anything more

than to save the loss which the station made while it was
running an unprofitable day circuit; or, in other words,

knowing what the profits or results of the station were

previously to the introduction of the day business,

have the real substantial results increased since

the introduction of the batteries in proportion to the in-

crease of their business, or whether it has simply been a
saver of what they lost.

Mr. Nicholls: I have a question that I think can be
answered at the same lime. Some of the gentlemen—one,
at all events—referred to the Germantown station and set
forth the great advantages gained by reason of the
storage battery taking care of the day load; that pre-
viously it was necessary to run the dynamo to take care of
that load, and, if I understood him correctly, it took about
sixty amperes. As I understand it, that was an ideal case
in which a storage battery could work to advantage. I am
very much interested and have been giving a good deal
of consideration to the storage battery question. We have
quite a heavy day load. It would not pay us to run a day
load with the storage batteries. The day load we run on
the three-wire system, the same as we run our lights, with
six hundred amperes. It will average at the present time
all through the night, from twelve o'clock to seven o'clock in

the morning about seven to eight hundred amperes. If

we could have an accumulator to take care of that load, it

would be an advantage to shut down our station and do
with one shift of bands. My difficulties may be the same
as the other gentlemen of the convention, and if any one
interested can give us the information we require, it would
be an advantage to us.

Mr. Wright: I am connected in a semi official capacity
with the Germantown Electric company. As you have
been told, in December, 1892, that company adopted a
chloride battery. The battery was not put in before we
had thoroughly informed ourselves as to the amount we
were losing from the operation of the day circuit. We
made very careful tests. All the stations with which I

am connected are conducted on the continuous day prin-

ciple. We weigh the coal, measure the water, count the
carbons, and we get it down just as fine as we can. We
had the benefit of the continuous test at Germantown,
supplemented by a test of two weeks duration which I

made myself on the day circuit. I found that the amount
paid for the day circuit was exactly the amount of our total

loss by the entire incandescent business, which is composed
almost half and half of direct current (220 volts) and alter-

nating current (i.ioo volts) distribution. You can readily

see that amount of income from the day circuit should be
added to that amount, and the loss from the day circuit

should be the amount remaining. I am not at liberty

to state this amount. But the year's experience showed a
saving which has been stated as somewhere around $2,-

500, and that saving is only figured on the rougher items,

and figured from my memory, as I did not have the exact
particulars with me. There are some items, such as in-

candescent lamp renewals, which you can readily see

would enter in, that were not included. The amount
saved by the year's operation of the storage battery

amounts to ^700. The output was small. The average
output on each side would be from thirty to forty amperes
from dawn to dusk. I would say further that the amount
of direct current distribution is just one-half the incandes-

cent business of the station. There is one point about
this battery that I ought to mention. At Germantown we
have doubled the lamp capacity of our dynamos. The
load figures for December showed us that if we were
going to do as well this year as last year in the way of ex-

tension, we would have to look out and put in more direct

current machinery, and in the annual estimate that was
included.

Mr. Barstow: What was the rate of interest figured

on the investment?

Mr. Wright: When the old battery was put in only
twenty-five per cent., or rather the depreciation was
figured at twenty-five per cent., we allowing for that de-

preciation. The new battery earned about thirty-five per

cent, on the amount of the investment during the year it

was in operation.

Mr. Nicholls: You say that it showed a depreciation

of twenty-five per cent, in one year? Will you explain that?

Mr. Wright: I would rather not answer that ques-

tion, and I may as well state the reason. Battery No. i

was put in. It was a very small battery. I have said

that the average load was about 40 amperes. The load at

times during last summer, when we had motors, got over

two hundred amperes, and that battery had to do the work.

I cannot speak of the depreciation, for the reason that

the battery was taken out, and the battery

was not in as good shape as when it

was put in. We could see evidence of the de-

preciation, but we have sufficient faith in the battery after

one year's experience to put in a battery with two and a

half times the capacity. We started with the smallest bat-

tery we could buy, but we could not limit our output. Our
output consisted of motors for testing, and the current was
"out of sight" as coaipared with the capacity of the bat-

teiy. I considered that the conditions for the op-

eration of that battery were adverse, and while it showed
from a condition of depreciation when it was taken out,

after a year's service, the evidence was sufficient to war-

rant u? in sending for one having two and a half times

the capac ty,

Apprehensive Parliamentarians.
In the British House of Commons a short time ago

Mr. Weir, the member for Ross and Cromarty counties,

in calling the attention of the president of the Board of

Trade to the accident . which occurred some time ago at

Bournemouth, whereby one horse was killed and another

injured, and which, according to Major Cardew's report,

was due to the leakage of the electric mains laid below the

street level, betrayed anxiety regarding the safety of

"honorable members'* in his inquiry as to whether such a

fate was likely to befall them whilst in the f-recincts of

*'the House." Mr. Mundeila was unable to reply to the

question, and referred his interrogator to the first com-

missioner of works. Inasmuch as the low tension system

is adopted at St. Sephen's, in which a pressure of 105

volts only is used, the gentleman's fears were groundless.
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Cut-outs of the Bryant Electric Com-
pany.

The Bryant Electric company of Bridgeport, Conn
,

has recently placed upon the market a 500 volt covered

cut-out and a covered Sawyer-Man main and branch cut

outs. The covers are porcelain, and are designed with

a view of both protecting the cut-outs from external in-

jury and of acting as a safeguard in protecting outside

CORRESPONDENCE.

CUT-OUTS OF THE BRYANT ELECTRIC COMrANY,

objects from comiDg into dangerous contact with any por-

tion of the cut-cut which may be charged with electricity.

The careful work and superior quality of materials which

characterize the products of the Bryant Electric company

are noticed in these specialties. The accompanying

cut shows the covered Sawyer-Man branch cut-out.

The western representatives of the company, Thomas G.

Grier and Edward K. Grier, with offices and store room

in the Monadnock building, Chicago, keep a full line of

all goods in stock at all times.

Tubular Vacuum Pump.
The accompanying cut shows an improved type of

mercurial vacuum pump for use in the manufacture of in-

candescent lamps. While the familiar Gsissler principle is

used, the pump differs essentially from the uaual Geissler

forms, and its principle can be briefly characterized by the

word tubular. The utilization of this principle has en-

abled the inventors to produce a pump which is claimed to

TUBULAR VACUUM PUMP.

show a remarkable increase in capacity, with a resultant

decrease in the expense o£ exhausting the lamp bulbs. It

is asserted that one of the new pumps, using 45 pounds

of mercury, has exhausted ten lamps to the highest degree

in thirty minutes, while three hours were required to ex-

haust the same number of lamps by the usual Geissler

forms. It is also stated that tests in actual practice indi-

cate that the ratio of efficiency of the new tubular pump,

compared with the usual Geissler forms, is about five to

one in favor of the former, while much less space is re-

quired for the same capacity. The claim is also made

that there is a decided gain in the quality of the lamps

over those exhausted on pumps of the old form. Further

information in relation to the apparatus can be obtained

o.n R, P.]AshweI!, of Newark, N. J.

New York Notes.
New Yokk, March ro.—The consolidation of the trol-

ley interests of the Brooklyn Heights Railroad company,

the Long Island Traction company and the Brooklyn City

Railroad company was announced last month. In the

future the companies will conduct their business with one

staff of officers and probably .under one head. The direc-

tors of the three roads met in executive session February

2 1 St and perfected the organization. Although President

Lewis and Secretary Bogardus resigned their offices in

the Brooklyn City Railroad company at the meeting,

their re-election is believed to be a foregone conclusion.

The three companies will then be one corporation.

Rather than stand a criminal or civil prosecution for

stealing water from the city, the officers of the Citizens'

Electric Light company of Brooklyn have agreed to

pay a fair price for the water which, it is charged, they

have surreptitiously obtained. This case has attracted

considerable attention and has resulted in a thorough

investigation into the affairs of the company. A num-

ber of years ago the company obtained the consent of

the proper authorities to run a 4-inch water pipe into its

plant with the understanding that it was to be used only

in case of fire. It developed recently that since

that time the plant has been supplied with water

from this connection without paying a cent to the city

of Brooklyn. The company, it is thought, will have to

refund something in the neighborhood of $20,000, but

it is not likely that any prosecutions in connection with

the irregularities.

At the monthly meeting of the Chamber of last

Commerce action was taken upon the report of its

special rapid transit committee, which was made at

the meeting on February 15th. This report recommended

that the city be authorized to lend its credit to the ex-

tent of two-thirds of the cost of the completed system

of rapid transit, or about 130,000,000, to a corporation

organized to construct a rapid transit system. This

proposal was opposed by ex-mayor Hewitt and others,

and the following amendment to the report was unani-

mously adopted :

Resolved, That in case the credit of the city is used,

the ownership of the rapid transit system should be

vested in the city, but its construction and operation

should be intrusted to such responsible corporation now
existing, or hereafter to be formed, as may, in addition

to the interest on the city bonds, pay the largest annual

rental, such excess to be used as a sinking fund to re-

tire the bonds of the city, and when the bonds are so

retired the lease to be terminated.

Resolved, That thereafter the lease should be sold to

the highest bidder, upon such terms as may be pre-

scribed by the city authorities, for periods not exceeding

thirty years, in the same general manner as the ferries

are now sold, with the stipulation that the successful

bidder shall purchase from the previous lessee the roll-

ing stock ahd other personal property at its fair valua-

tion, to be determined by arbitration.

Resolved, That proper safeguards and conditions ought
to be provided by appropriate legislation in reference to

the issue of the city bonds and the construction and
operation of the rapid transit system, under the general

supervision of a board of engineers, so as to secure

economy of cost and adequate accommodations for the

public use, and that the committee be continued, with
power to add to their number to confer and co-operate

with the authorities of the city in reference to the gen-

eral plan of the needed legislation.

Assemblyman Butts introduced a bill at Albany,

March ist, to repeal the law which created the rapid

transit commission in New York city. The bill which

Mr. Butts introduced makes no provision for successors

to the present commissioners.

The rapid transit commission met on March 6th. A. L.

Lauterbach renewed his proposition to purchase the

franchise for the syndicate he represents. Nothing was

accomplished at the meeting, and the feeling prevailed

that Mr. Busbe's plan for elevated roads could not be

favored by the commission. The following letter from

R. T. Wilson & Co., the firm that planned the under-

ground road to be operated electrically, was read:

In our letter of January i8th, submitting a proposition

for the building of an underground system of rapid transit,

we stated that it was not our desire or intention to do so

unless it met with a hearty support of the people of New
York. Since that time a plan has been presented by the

Hon. A. S. Hewitt, which seems to meet with greater

popular favor. We therefore withdraw our proposition in

order that we may not obstruct or stand in the way of

carrying out Mr. Hewitt's plan. We beg to say that it

will give us much pleasure to lend our hearty support to

Mr. Hewitt's or any other plan which will give the city the

needed relief.

The plan referred to in the above letter is to build an

underground electrically operated road upon the credit of

the city, and operate it under municipal management.

W. F. O.

PERSONAL.
A. J. Farman, managar of the Iron Mountain, Mich.,

Electric Light company, was in Chicago on business for

his company this wetk.

William J, Hammer of New York recent'y delivered

an interesting lectuic upon *'Electricity" before the Dryden
L'terary and Musical 800101/. Mr. Hammer showed qu'te

an elaborate series of experiments in electricity and mag-
netism, and the application of electricity to light, heat and
sound. He was assisted by Francis Lawton and E. J.
Cabot.

Among the lecturers for 1894 in the engineering de-

partment of the University of Wisconsin are the following

named: Gilbert Wilkes, Detroit, Mich., "Dynamo Design-
ing;'* A. V. Abbott, chief engineer of the Chicago Tele-
phone company, "The Evolution of the Telephone
Switchboard;" Louis A. Ferguson, electrical engineer of

the Chicago Edison corap.'iny, "Modern Electric Light
Stations;' Prof. A. J. Rogers, Milwaukee, Wis.,

"Electrolysis;" Elisha Gray, Highland Park, 111., "The
Telau'.ograph."

NEW INCORPORATIONS.
Wisconsin Automatic Light company, Chicago; capital

stock, ij^tco.ooo.

Spear fish Electric Light & Power company, Chicago;
capital stock, $50,000.

ELECTRIC LIGHTING.
The municipal authorities of Deva and Kolozsvdr, two

important towns in Transylvania, have decided to intro-

duce electric lighting.

The contract for placing the wires owned by Minne-
apolis, Minn., underground, has been let to the lowest

bidder, Tobin & Gleason, ani work will be commenced at

once.

An application has been made by a company to the
board of trustees of Charlotte, N. Y., for a franchise to

furnish electric lights and construct water works in the
village.

Arrangements have been completed under which the

plant of the Mutual Electric Illuminating company of

Westfield, Mass., will come under the control of the West-
field Gas company.

The proprietors of the Oshkosh, Wis., Electric Light
company have notified the city that hereafter the work
contracted for by the company cannot be done for less

than $75 per arc light per annum. The original price

was $52.

The Palmyra, N. Y., Electric Light company has been or-

ganized with a paid up capital t tock of $10,000. The follow-

ing named gentlemen were elected directors for the ensuing
year: B. H. Davis, C. C. Ilunt, George Tinklepaugh,
Samuel P. Nichols of Palmyra, and W. J. Morrison of

Syracuse, N. Y.

The city of Minneapolis has won the suit brought to set

aside the five-year contract with the electric companies for

street lighting. This suit was to pave the way to munici-
pal ownership. The su-t was commenced by Joseph L.
Kllcsli, president of the city council, against the city and
the Brush company to procure the cancellation of the five-

jeir contract that was made in August, 1892, between the

city and tie company for city lighting. It was heard be-

fore three judges Hicks, Smith and Elliott, who, March
6th, filed an opinion declaring the cont'act off and fully

sustaining the position taken by the city attorney.

S. M. Hamill, the general manager of the Brush Elec-

tric company of Cleveland, O., about two years ago pur-

chased for his company the plant of the gas company
of Rock Island and also that of the electric light company.
C. H. Deere, S. S. Davis and others of Moline controlled

the gas and electric light companies of that city. The
Moline people ran their mains and wires into Rock Island

to compete with the local companies, which retaliated.

This led into some severe competition and complications,

which have finally resulted in the formation of a new com-
pany, the Peoples' Power company, which purchased from
Mr. HamiU the property held in his name, and that of the
Moline companies. The Peoples' Power company is erect-

ing a large new electric light station on the water power
located isetween Moline and Rock Island. The electric

light stations in Rock Island andMoline will be abandoned
and all their good apparatus removed to the new station.

They have recently purchased a large amount of new elec-

tric lighting apparatus from the Brush company. New gas
works will be erected near the new electric light station and
the old gas plants abandoned. Plans have also been made
for the distributing of the power that the two cities will

need. The city of Moline, which has owned its own
electric light plant for a number of years, found that It was
a poor investment and that the lights were costing it more
per year than they would if a contract were made with the

local company. The city, therefore, sold the electric light

plant to the new company and has made a two years' con-

tract with it. The history of these transactions is interesting

because it is a forcible illustration of the fallacy of munic-
ipal ownership of electric lighting plants and because it

is an instance of the consolidation and concentration of

electric light and gas properties in one plant and under
one management.

ELECTRIC RAILWAYS.
The Sandusky, O., Milan & Norwalk Electric Railway

company has decided to conduct an express business.

Work is to be begun at once on the Manchester, Mo.,
electric railway. The power house will be located at

Benton.

All the employes of the electric railways at Youngs-
town, O., struck March 4th, because of the discharge of
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the ergineer of the power house, who refused to accept a

reduction in wages.

The new electric line of the Neville Island & Coraopolis,

Pa., Railway company will be put in luoning order about
March ist. The road will be almost 14 miles long, 9 of

which was built at a cost of about $roo,ooo.

Considerable opposition to the trolley car bridge, which
it was proposed to build across the Niagara river over the

gorge at a point near the existing upper suspension bridge,

has been encountered and in all probability the idea will

be dropped.

A petition has been sent to Mayor Stuart of Philadel-

phia, asking him to allow a hearing before he signs an
ordinance providing for the occupation of certain streets

for the construction of an elevated railroad by the Market
Street, Richmond & Frankford Electric Railway com-
pany.

President J, N. Beckley, of the Rochester, N. Y., Railway
company, has issued an order, reducing by 10 per cent, the

wages of all employes. The order affects the salaries of

the officers and heads of departments, as well as the rest.

The cause is the depression in business, which offsets

traffic on the lines and reduces receipts. The business on
the lines has been dropping off, and the cut in wages was
not entirely a surprise.

An ordinance was passed in the Chicago council on Feb-
ruary 26th which gives the North Chicago Electric Railroad

company the right to construct and operate an electric load

on Milwaukee avenue, between Armitage and Lawrence
avenues, and on Lincoln avenue, between Wrightwood
avenue and North 59th street. An effort was made to add
an amendment which provided for the use of the under-

ground trolley or storage batteries, but it was not ac-

cepted by the council.

ELECTRIC MINING.
The operation of mining machinery by electricity ap-

pears to be making certain progress on the Pacific coist.

An instance is that of the Tomlin mine in Madera couQty,

Cal
. , where it is proposed to transmit power from a station

three miles distant, the power being supplied by a 3oo
horse power Pelton wheel. The mill is at a considerable

elevatioE, and it is necessary to raise water about 800 feet

to supply the mill. This will also be done by electricity.

It is reported that one of the most complete electric

installations of mining machinery in the country is soon to

be made at Batte, Mont. It is undersood that the

plans contemplate the purchase of five electric hoists, nine

electric pumps, both for station and sinking purposes, and
electric drills. In fact, steam power will not be used around
the mines for any purpose. A mammoth smelter will be
erected near the site of the Butte reduction works, and this

will also be operated by electric motors, and the electro-

lytic process of treating the ore will be adopted. To furnish

the current for the mines and smelter the company will

install its own dynamos to furnish the motive power.
Electric cars will convey the ore from the mines to the

smelters, and the handling of the ore by elevators will also

be accomplished by the use of electricity.

POWER TRANSMISSION,
The municipal authorities of Cornwall, Ont , are con-

eidering the feasibility of running their factories by elec-

trical power derived from tbe Lorg Sault dam. If the

proposition goes through, it is said that an electric railway

service and connections with the Canadian Pacific railway

will follow.

A contract has just been made by the United Electric

company for a large plant to transmit power from In-

dian Orchard to Springfield, Mass. The generator is to

be of 400 horse power. Its weight is 25 000 pounds. In
addition to the generator a 350 horse power transformer

will be set up at the main station.

The Anniston, Ala., Cordage company operates its mill

entirely by electrical power. Current is obtained from an
electric railway company. This is believed to be the first

mill operated entirely by electricity. The installation of

motors for power purposes in mills has been going on for

some years, but the substitution of a motor or motors in

place of shafting to drive mules and looms has not been
largely accomplished.

The Pawtucket, R. L, Gas company is paying much
attention to the development of the supplying of electric

power from its electric annex. The company is now
setting three more 150 horse power boilers of the type
furnished by the Bigelow company of New Haven. The
company is supplying electric power for the running of 28

railway cars in Providence, and from Providence to Paw-
tucket, with eight cars in Pawtucket and vicinity. It is

also supplying current for general power purposes in Paw-
tucket, equivalent to 100 horse power per day, the motors
running from one to 30 horse power.

LEGAL DECISIONS.
An employe having knowledge of danger about him,

tbe Supreme Court of Appeals of West Virginia says,

must use prudence and care to protect himself from harm;
and if he willfully and imprudently encounters such danger,
his employer is, generally, not responsible for the injury

caused thereby.

In the case of the Postal Telegraph Cable company
against Adams the Supreme Court of Mississippi held

Ihat a state privilege tax of a certain sum per mile of wires

operated within the state, imposed on all telegraph com-
panies therein operating, in lieu of all other state, county
and municipal taxes, and amounting to much less than
the sum of a single ad valorem property tax, is not an in-

terference with the interstate commerce of a foreign cor-

poration.

In the case of the Industrial & Mining Guarantee com-
pany against the Electrical supply company in the sixth

circuit of the court of appeals, the question of a me-
chanci's lien on electric lighting plants was the point of

contention. The court held that materials furnished for

the construction of an electric lighting apparatus, railway

and power house are not within the provision of the general

lien law of Ohio, giving a right to a lien for machinery or

materials furnished for "erecting, repairing or removing a

bouse " * * or other structure."

For the owner of a patent to charge that an article made
by another manufacturer infringes his patent is not neces-

sarily unlawful; and for him to give notice of an alleged

infringement may, the Supreme Court of Indiana holds, in

the case of Shoemaker against the South Bend Spark
Arrester company, if given in good faith, be a considerate

and kind act on the part of the owner of the patent. But
if the owner of a patent, instead of resorting to the courts

to obtain redress for alleged infringements of his patent,

threatens all who deal in the goods of a competitor, as the

owner of another patent, with suits for infringement,

thereby intimidating such customers from dealing with

such competitor and destroying his competitor's business,

such acts of intimidation will fall within the preventive

reach of a court of equity, and an injunction may be ob-

tained, even in a state court, to prevent a continuance of

the intimidation.

Great difficulty has always been found, the Supreme
Court of the United States holds, in applying the rule that

the profits of an infringer afford a standard whereby to

estimate the amount of damages recoverable from him and
in defining the extent and limitations to which this rule is

admittedly subject. But it now sums the matter up thus:

It is competent for a complainant who has established the

validity of his patent and proved an infringement to de-

mand, in equity, an account of the profits actually realized

by the infringer from his use of the patented device; that

the burden of proof is on the complainant; that where the

infringed device is a portion only of the infringer's ma-
chine, which embraces inventions covered by patents other

than that for the infringement of which the suit is

brought, in the absence of proof to show how much of

that profit is due to such other patents and how much is

a manufacturer's profit the complainant is entitled to nom-
inal damages only.

An electric railway company which has provided its cars

with gates to prevent passengers from alighting on the side

next to a parallel track cannot defend itself against the

charge of negligence in not keeping oneof thegatesclosed,

by the evidence of its president "as to observations he had
made in reference to electric streetcar lines, cable car lines,

and other street car lines operating on double tracks, that

he had made recently in various cities of the United States

in reference to the use of gates on the cars, and to show
that gates are not used." So holds the Supreme Court of

Georgia in the case of the Augusta Railway company against

Glover. It is further said, in this case, that there may
be no negligence whatever in failing to have gates, for the

very highest order of equipment may be dispensed with,

provided the equipment is sufiicient to come up to the

standard of extraordinary diligence. This standard may be
reached short of the very best or the superlative of the

attainable. Bat, when a company has provided gates, due
diligence might require it to use them, and failure to use
them might be negligence in the given instance.

In the action brought to recover damages from an elec-

tric street railway company for the death of a passenger,
sustained in alighting, the Supreme Court of Georgia, in

the case of the Augusta Railway company against
Glover, holds that it is competent to show that he had
no previous experience in traveling upon an electric

car, for the purpose, at least, of illustrating the cause of

his failure to alight from the car in safety. The jury, it is

said, in looking at the facts and circumstances of the
homicide, would naturally desire to classify the particular

passenger, not alone by his age, but also by his experience,

or the want of it, in handling himself as a passenger on
electric cars. Familiarity with this mode of traveling

would qualify him to see and appreciate danger which he
would not be likely to observe if he were wholly without
experience. With experience he might be chargeable with
fault; without it, with none. And hence, in the one case

his failure to come off safely might be attributable to his

own negligence, in part or in whole, whereas, in the other
ease, he might be treated as free from any negligence
whatever.

Several interesting decisions have been made in the
prominent case of the Edison Electric Light company
against the Mt. Morris Electric Light company in the Cir-

cuit Court of Appeals, Second Circuit. One is regarding

an injunction to restrain infringement of a patent, and pro-
vides that persons who establish a plant for the use of in-

fringing electric lamps pending a suit to vest the validity

of the patent, which is brought and pressed with reason-

able diligence, have no equities to prevent an injunction

because the patentee delayed suing them until the patent

was sustained in the test suit. In the second decision it

washeld that the fact that an infringing user of an electric

lamp necessary to the operation of its plant has made great
expenditures looking to future extensions of its business is

no ground for refusing to enjoin it from going into new
territory and buildings, or from continuing to light build-

ings which it lighted after the patent was sustained by the

•Sircuit Court in a test case, and the great pecuniary loss

which the infringer would suffer by an unqualified injanc-

tion only gives it an equity to be allowed to use the patented
lamp, for a reasonable compensation, in the buildings it

had lighted prior to the test suit. An abstract of the third

decision is as follows: An equity to be supplied with elec

tffic lamps by the manufacturing patent owner, at reason

able rates, may arise in favor of one who. pending a suit to
lest the patent, and while foreign claims thereon were con-
flicting, has purchased from an infringing manufacturer an
expensive plant, requiring the lamp for its operation ; but
fchis equity does not apply as between an exclusive licensee
for a given territory, who has expended large sums on the
faith of the patent, and an infringer, who has invaded
such territory, pending the test suit.

TELEGRAPH.
Theodore Reid. an electrical expert of London, Eng-

land, has been employed by English capitalists to go over
the proposed British cable route from Australia to British
North America. This route, as at present- outlined, is

from New Caledonia via Fiji, Samoa. Fanning Island and
Honolulu to Vancouver. In discussing the proposed
route, Mr. Reid said that no serious difficsilties were pre-
sented in the laying of the new cable, but what it was de-
sired to ascertain at present was the probable cost of the
enterprise from an electrical point of view.

A dispatch from the City of Mexico states that a syndi-
cate of Mexican and American capitalists has been organ-
ized for the purpose of constructing a pan-American tele-

graph line to extend along the Pacific coast from Victoria.
B. C, to Chile, passing through the United States,
Mexico, the Central American states and the Pacific coast
countries of South America. The promoters of the enter-
prise have applied to the Mexican government for a con-
cession for the proposed line through that country, and it

is said that it will probably be granted.

The overhead telegraph system of the Paris department,
and particularly the lines of I'Ouest, from the center of
Bordeaux to Lyons, are reported to have suffered con-
siderably from the storms which passed over France
towards the end of the month of December. A large
number of the lines have been interrupted, and some of
the posts have been blown down. These disturbances tend
to emphasize the imp >rtance of the movement of estab-
lishing underground telegraph lines between Paris and the
large towns. The annoyance caused has been consider-
able.

TELEPHONE.
The Congo company contemplates the building of a

telegraph line from Boma, over Matadi, Leopoldville and
Stanley Falls to the Tanganyika Lake. The total dis-
tance is about 4 Soo miles, and the completion of the whole
line will occupy several years. The Boma-Kenge section
is expected to be finished during 1894-95.

The minister of posts and telegraphs, Rome, has under
consideration a scheme for an important extension of the
telephone system of the country. It is proposed to estab-
lish trunk lines between Turin, Milan and Genoa ; between
Florence, Pisa and Leghorn; and between Rome and
Naples.

Capitalists of Southampton, L. I., have organized a
stock company for the purpose of constructing and operat-
ing a telephone system on Long Island. The company
will be known as the Long Island Telephone company.
The lines are to run from New York to Montauk Po'nt and
Orient Point. Among the names of the trustees appear
those of Carrie H. Bishop, Laura E. Van Brunt, Jennie
Wicks and Carrie L. Corvvith, all of Southampton.

The storm which raged in the East last month caused a
great deal of suffering among the linemen who were forced
to face it in order to keep the lines in working condition.
About the most uncomfortable experience of the storm is

reported from New Jersey. Two men were working on
the telephone circuits near Plainfield, and became nearly
exhausted from the labor and exposure. One of the men,
in attempting to climb a pole, fell half unconscious upon
the ice covered wires and cables and swung helpless in this

position for a long time, until relieved by a companion.
He was half frozen and was resuscitated with difficulty,

Asbury Park, N. J., has more than 100 subscribers to

the New York & New Jersey Telephone company, nearly
all of whom have applied by petition to the company for

a uniform reduction to 1^50 a year for the service, and have
threatened, in case of their request being denied, to have
their telephones removed. It is intended to forward their

petition to the general manager with the request that long-
distance instruments be substituted for those at present in

use. Several years ago the company made a fixed price

of $50 a year for the service, and gave subscribers the
privilege of telephoning to any part of the county without
extra charge. Subsequently the price was advanced to

$75 for the old style telephones and $100 for long-distance
instruments, with extra charges for all out-of-town points.

TRADE NEWS.
The Clayton Air Compressor works. New York, have

removed their offices and salesrooms to the Havemeyer
building. No. 26 Cortlandt street.

The Metropolitan Electric company, Chicago, is getting

in a stock of porcelain floor tubing of all sizss, to meet the
requirements of the Board of Underwriters. The Xentric
switch, handled by the company, is not as generally known
as some other switches on the market, but where it has
been introduced, it is found by practical men to possess

much merit. It is the latest improved device in switches,

and is made by H. T- Paiste.

The Racine Hardware company, Racine, Wis., has
purchased the plant and personal property cf the Racine
Hardware Manufacturing company, and is now ready to

carry on a business in those articles previously handled by
the defunct company. Particular attention is called to the

fact that the company is making something of a specialty of
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the Racine automatic steam engines. This type of machine

is well known to the trade and will be extensively ex-

ploited by the new company,

The illustrated price list, No. i, issued by N. S. Large

& Son, maiiufaclurers of electrical supplies, 321 Chestnut

street, Philadelphia, 'is exactly what its teim implies.

Opposite the pages upon which are shown the switches

manufactured by this company, are the price liss for the

various sizes. The insLrumciUs manufactured by Large &
Son are of superior design and present a neat and pleasing

appearance, as well as being made to stand all the

exactions made upon them.

J. Holt Gate% western manager for the Waddell-Eniz

company's directly connected dynamos and motors and

copper-zinc storage battery, has tcconie wt stern contractor

for the belted railway and I'ghting generators and motors

of the Mather E'cctric company of Manchester, Conn.

Mr. Gates had been agent of the Maiher Electric company
only one day, when he sold two 500 light dynamos.

Mr. Gates proposes to do a general electrical contracting-

busicess. Mr. Gale's headquarters are at T139 and 1140

Monadnock building, Chicago.

The Bryant Electric company, Bridgeport, Conn., has

issued a Utile folder calling attention to its specialties and

its larger catalogue ''which has a red cover." The Bryant

double-pole switches were used throughout the World's

Fair, and their durability and capacity were established

satisfactorily. The Bryant-Cleveland arc light cut-out

is illustrated in the folder. It is quick, sure and positive

in its action, and is made entirely of incombustible

material. The other attachments and cut-outs of the

company receive their due share of attention.

Among recent shipments and orders of the Ball Engine
company, Erie, Pa., are the following made to public

buildings in different parts of the country:

Two 100 horse power engines, to the Criminal Court

building, Chicago; one loo horse power engine to the

House of Correction, Chicago; one 60 horse power engine

to the Illinois State Reformatory, PoDtiac, 111.; one 100

horse power engine to the Industrial Home for the Blind,

Chicago; two 100 horse power engines to the State Asylum
for Chronic Insane, Wernersville, Pa., and one 135 horse

power engine to the Willard State Hospital, Willard,

N. Y.

It is an evidence of the merit of the metal sheathed

bushings handled by the Central Electric company, that

the article is endorsed by the underwriters requirements,

and it is a proof of its popularity, that the company holds

the record of having sold over 30,000 bushings in one

day. This bushing is thoroughly waterproof, non-com-
bustible, and has superior insulating qualities. The
armor with which it is provided gives it strength and dura-

bility. It has a small externa! diameter, and requires a

much smaller hole than those substances which are mostly

used. The large head prevents breaking or splitting, and
the smooth brass armor makes the bushing easily driven

into position. The addition of this speciality to the stock

of the Central Electric company has been a valuable one.

C. E. Woodruff & Co., 235 Lake street, Chicago,

dealers in telephone, telegraph, electric light wires and
electrical supplies and apparatus generally, have been
pushing the sale of the A. C L. flexible conduit with con-

siderable success lately. This conduit has no sleeves,

joints or elbows and possesses many advantages for

insulating protecting wires. Another specialty the firm is

pushing is a new canvas covered lamp cord, for which it

has placed numerous orders. C. E. Woodruff & Co., are

general western agents for the Callaghan Fire Hose com-
pany, the Globe Rubber company and the Bradford Belt-

ing company.

Edward M. Bentley, formerly the inventor and engineer

of the Bentley-Knight Electric Railway company, who has

been for the past tour years and a half in charge of the

patent department of the Thomson-Houston Electric com-
pany and the General Electric company, severed his con-

nection with the latter qompany on March ist, and has
opened an office at 40 Water street, Boston, taking up
the work of expert in patent cases and solicitor of patents.

The law firm of Bentley & Blodgett, with v;hich Mr.
Bentley, who is a member of the bar as well as an expert,

has been connected, will be dissolved, and his former
partner, G. R. Blodgett, will succeed him as head of the

patent department of the General Electric company, mak-
ing his headquarters at Schenectady.

C. I. Hague, treasurer of the New Haven Insulated

Wire company. New Haven, Conn., reports that his com-
pany is making a special feature of its line of fan motors
and small slow speed motors for power purposes. The
fan motors are wound lor no, 220 and 500 volts, and may
be used upon arc light circuits. They make 720 revolutions

a minute, exhausting 7,500 cubic feet of air a minute, and
on a no volt circuit only use one and one-half amperes.

They require little attention after being set up. The small
motor handled by the company are all of slow speed, are

economical in the consumption of current, and are designed
to be used upon all lighting circuits. They are self

lubricating, and seem to have met with much favor. More
than 400 have been sold this year by the New Haven
Insulated Wire company, and there is every indication that

the demand will more than meet the supply.

The introduction of the Packard transformer has met
with such success that the Electric Appliance company,
Chicago, as the western selling agent, has found it nec-

'essary, in order to meet the demands of the trade, to carry

a large stock in the Chicago store. Several large

shipments have a'ready been received and more are on the

way. The Electric Appliance company is now prepared
to ship all ordinary orders from Chicago stock without a

moments delay. The increase in the demand for

electrical porcelain goods has been very marked of late,

particularly <-incc the underwriters and electrical inspection

departments in nearly all of the large cities are demanding
the use of porcelain cleats, insulators and lubes in place

of the same article in wood or rubber. Anticipating

somewhat the increased demand for these goods, the

Electric Appliance company has largely increased its

porcelain line and is prepared to furnish from stock,

porcelain insulators, cleats and window tubes in almost
any quantity.

M. M. Hayden, for six years connected with the Law
Telephone company, and who was president and manager
of the Law Battery company, resigned his position last

month to embark in a new and much wider field. His
long connection with the Law Telephone company as

manager and projector of the battery department, taught

Mr. Hayden the value of combining the factory and
sales department in the handling of galvanic cells and
supplies and he has found an excellent opportunity to

turn his knowledge to account by assuming the manage-
ment of the Hayden-Booker Manufacturing company of

St. Louis, Mo. This company was organized as a manu-
facturing concern. It makes carbons, zincs, covers and
jars, and in this way sells direct to customers, avoiding the

immediate sales which make such supplies expensive. The
company will manufacture the following cells; Hayden
carbon porous cup Nos. i and 2 cell, Leclanche clay porous
cup cell, Standard Fuller and No, 2 cell, single cylinder

carbon and double cylinder carbon cell. The company's
location in the central portion of the country will enable

it to keep in touch with the trade and effect a great saving

in freight, and under the management of Mr. Hayden it

will doubtless meet with success.

.-ind it is most reasonable to presume that under his pro-

gressive policy this branch of the Mctiopolitan company's
business will be one of its features. The Metropoliian
company's new quarters are well calculated to fill the

needs of a rapidly increasing trade.

BUSINESS.
The Mather Electric compmy of Manchester, Conn.,

has appointed S. N. Blake ot Elmira, N. Y., contractor

for the Mather apparatus in Northern and Western New
York.

The Babcock & Wilcox company announces the removal
of its main offices to 2g Coitlandt street, New York, and
is sending tD the trade folders illustrating its eleven branch
offices.

The Meriam & Morgan Paraffine company, Cleve-
land, is placing on the market a new insulating compound
called Paragon pitch, which seems to be meeting with

favor among users.

The Bryant Electiic company, Bridgeport, Conn-, has
placed a cutout on the market that is striking

for its neatness and ingenuity. A 220 or 500 volt current

cannot send an arc across its terminals, neither can it be
short-circuited by any canopy or shell of fixtures. For
street car wiring it will be of particular value, and in other

uses it will without doubt be popular.

W. L. Faiichild, 521 Kirk building, Syracuse, N. Y.,

has been appointed electrical engineer for the c ty of

Jamestown, N. Y., which is to increase its electrical plant

at a cost of over $30,000. Mr. Fairchild has also betn
calltd upon to act as consulting electrical engineer for D.
McCarthy & Co., of Syracuse, who are to install an
electric light plant in a large block which they are now
building.

The offices of the Whitney Electrical Instrument company
have been removed to Penacook, N. H.. where the United
States factory of the firm is located. The following is a

list of the officers of the company: President, Hon. D.
B. Varney; vice-president, F. T. Dunlap; secretary, O. B.

Green; electrician and general manager, Dr. A. H. Hojt;
financial manager, E, R. Whitney; general selling agent,

Henry F. Kellogg.

The Central Electric company, Chicago, reports an in-
creased demand for the new iron armored interior conduit
which has been brought out to meet the requirements of a
high grade of construction. Its first order was given by
G. W. Furbeck, n6i Monadnock building, who will use
it for the wiring of the new West Side tunnel. The
presence of a large amount of moisture renders the use of

a high insulating medium imperative, and this new type of

conduit is designed to meet all of the exacting require-

ments.

Charles E. Gregory, of the Charles E. Gregory com-
pany, Chicago, is an example of an energetic Chicago
hustler. Not satisfied with the business obtained during
the Washington meeting, on his way home he made the

circuit to Newark, N. J., and bought the small trifle of

twenty Westinghouse *

'trader" machines aggregating in

capacity about 4,200 lights. Mr. Gregory also sold on
this same trip to the Richter Electric company of Camden,
N. J., a 50 arc light plant. A visit to Mr. Gregory's
commodious Chicago establishment reveals the fact that

he is in a position to supply almost everything that could
be desired in the line of motors, dynamos and other elec-

trical appurtenances "that have seen some use." He
carries an extensive stock and is always in line to do busi-

ness.

It was a matter of a great deal of regret on the part of

many of the Washington convention delegates thai Presiden
William H. McKinlock, of the Metropolitan Electric com-
pany of Chicago, was unable to attend. It was expected until

the last moment that Mr. McKinlock would do so, but in-

quiries since the meeting have developed the fact that he
has just returned from a business trip, and although he
was desirous of going to Washington, he could not have
done so without great inconvenience. However, although
the head of this thriving new concern could not be present
he had an able representative, at least as far as P. & B.
products were concerned, in Frank S. DeRonde. Mr.
McKinock states that the Metropolitan incandescent
lamp is meeting with great success in the western market;

Harvey J. Wells,

ELECTRICAL PATENTS.
Issued Marrh G, l8q4.

515,751. Electric Switch Signal. Thomas L. Dalton
and Nelson W. Dalton, Sandy Hill, N. Y.

515,755. Electric Motor. Gano S. Dunn, New York,
N. Y.

515 761, System for Signalmg and Communication.
Thomas F. Gaynor, Louisville, Ky.

515,762. Electric Signal Box. Thomas F. Gaynor,
Louisville, Ky,

515,775. Apparatus for Forming Sheds in Looms Elec-

Irically. Joseph Kauffmann, Hanover, Germany.

515.778. Electrical Metal Working. Herman Lemp,
Lynn, Mass.

The invention consists essentially in including Ihe two pieces
to be welded in the path of electric energy and connecting the
work between the terminals with an intermediate point of the
divided source, and adjusting the relative potential of the two
sides or portions of the source according to the conductivity of
the pieces to be joined.

515,797. Telephone Receiver. Charles Selden, Balti-

more, Md.
Two or n'ore electro-magnets are properly combined to act

in conjunction for producing sound impulses, whereby a
tendency is produced of tiding or bridging over the effects pro-
duced by sharp or sudden impulses.

515.779. Strain Insulator. Henry H. Luscomb, Hart-
ford, Conn.

515.805. Employes' Time Recorder. Nelson M. Watson,
Detroit, Mich.

515.806. Electric Lighting System.
Osceola Mills, Pa.

515,822. Electric Cable. Thomas J. Dewees, Palmjra,
N.J.

515,827. Water Alarm for Boilers. Charles A. Hatch,
Hartford, Conn.

515 845. Telegraph Repeater. William E. Sloan, Chi-
cago, 111.

515,850. Electric Arc Lamp. James J. Wood, Fort
Wayne, Ind.

The invention consists of the combination in an arc lamp for
constant potential circuits of the main and shunt magnets, the
armature and the armature lever, looselv connected to the
armature, so that the armature moves beyond the lever of
circuit-closing contacts in the shunt circuit, arranged to be
normally separated when the magnets are inert, and one of
them connected to the armature to be closed against the other
by the initial movement of the armature relatively to the
armature lever under the attraction of the main magnet,
whereby so long as the main magnet is e.\cited the shunt
magnet is retained in circuit, and upon the extinguishing of
the arc the shunt magnet is open-circuited.

515,882. Dynamo-electric Machine. James E. Ma}-
nadier, Taunton, Mass.

515,885. Electrical Transmission of Power. Charles F.

Scott, Pittsburg, Pa.

515,930. A'ternating Current Motor. Charles E. L.

Brown, Baden, Switzerland.

515.9^7- Hanger for Trolley Wires. George Forbup,
Williamsport, Pa.

515 939. Telephone Exchange System. Edwin Pope,
Quebec, Can.

The invention entirely dispenses with the use of sprmg-
jacks, and substitutes therefore plain contact points in the
circuit.

515,963. Automatic Cut-out for Incandescent Lamps. Ed-
ward H. Johnson, New York, N. Y.

515,962. Alternating Current Motor. John F. Kelly,

Piltsfie'd, Mass.

515 967. Street Car Sign. Edgar J. Ranch and Wilfred
A. Keith, Brockton, Mass.

515,969. Regulating Socket for Electri:al Apparatus.
Elias E. Ries, Baltimore, Md.

515 970. Electric Current Regulator. Elias E. Ries,

Baltimore, Md.
The invention applies particularly to incandescent electric

lamps, and provides a device housed in the socket or holder for
regulating the current to the translating device by variations
of the external resistance of the same.

515,971. Portable Regulator for Electric Currents. Elias
E. Ries, Baltimore, Md.

515.977- Alternate Current Motor. William Stanley,

Jr., John F. Kelly and Cummings C. Chesney, Pitts-

field, Mass.

515.994. Apparatus for the Preservation of Corpses.
Victor E. Cohen, Philadelphia, Pa.

516,038. Automatic Switch for Storage Battery Use.
Theodore A. Willard, Norwalk, O.

516.079. Process of Making Incandescent Elements.
Theron C. Crawford, New Brighton, and Ludwig
K. Bohm, New York. N. Y.

516.080. Composition for Incandescent Elements. Theron
C. Crawford, New Brighton, and Ludwig K. Bohm,
New York, N. Y.

516,170. Armature for Dynamo-electric Machine. Mont-
gomery Waddell and Justus B. Entz, Bridgeport,
Conn.
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Plant of the West Chicago Light & Power
Company.

The multiplication of small central station plants in

Chicago has been in proportion to the city's growth, espe-

cially in those comparatively new portions toward which

the population is drifting, for it in time becomes imprac-

ticable for the older companies to farther extend their

mains, and a new field is opened for the investment of

private capital. These stations, lying in the outskirts, as a

class, usually contain interesting machinery, which is fre-

quently of a kind not found in the plants nearer the center

of the city. Such a station is that of the West Chicago

Light & Power company, located upon West Madison

Ball machine is used exclusively, making it the only central

station of this type in Chicago. The four machines are

usually belt driven by two New York simple, automatic

safety engines, one 12 by 13 inches, of 100 horsepower, and

the other 12 by 12 inches, of 80 horse power capacity; but

at the present time only the larger engine is in service.

From one of its fly-wheels is driven a 45 light machine,

and from the other a 65 light machine driven tandem in

connection with another arc dynamo of the same capacity,

from the shaft of which a 30 lighter is belt driven. Al-

though the rated capacity of the plant is only 209, r,20o

candle power arc lamps, the load about the first of the

year was over 225, which was carried without difficulty.

the dynamos, and has been operating in a very satisfactory

manner.

The switchboird, which is not shown in the accompany-

ing illustration, is somewhat different from those generally

in service for arc lighting practice. It is not built upon the

skeleton plan, but is of marbleized slate, fcur by seven feet,

with a 12 inch shelf at the base for testing instrument?. It is

provided with the Ball type of current measuring instru-

ments and plug switches of a special design for contro'Hng

gix circuits. The boiler room is located in the rear of the

dynamo room and contains two 100 horse power steel tubu-

lar boilers, manufactured by the Pennsylvania Iron Works,

Erie, Pa. These boilers are designed with a spec'al view to

DYNAMO

street, near Rockwell street. The home of the company,

which is the successor of the St'ger-Newhall Electric Light

company, is in a conveniently arranged and roomy two-

story brick building, constructed especially for the plant,

and located practically in the center of the territory which

the company lights. This territory comprises Madison

street from Paulina street to Kedzie avenue, Lake street

from Paulina street to Campbell avenue, Western avenue

from Lake street to Thirteenth street. Twelfth street from

Western avenue to Leavltt street, Ogden avenue from

Twelfth street to Jackson boulevard, and Van Buren

street from Ogden avenue to Western avenue. It will be

seen that the ground covered by the company is extensive,

and, as the cables are entirely underground, that the work

of construction was considerable. The illustration upon

this page shows a view of the dynamo room, containing

four dynamos and two engines. The work done by the

company is entirely arc lighting, and the direct current

ROOM OF THE WEST CHICAGO LIGHT AND POWER COMPANY

The dynamos are of the ordinary Ball type, with wrought

iron end frames, bars and poles. Two armatures are

mounted upon each shaft, each armature raising the ten-

sion one-half of the full machine. This construction is

adopted so that there is but one-half of the tension on

the armature that there is in the usual style, and it

is therefore subjected to but one-half of the elec-

trical strain. One of the particular advantages claimed

for this type of machine is that by taking a given

weight of copper wire and spreading it over two

cores as is done, instead of over one core, the iron of each

armature is brought much nearer the pole pieces than is

possible, with single armature machines, and the average

distance of the copper wire from the poles is much less;

hence, a greater proportional output is claimed from

the Ball than from single armature machines. The

mechanical regulating device manufactured by the Ball

Electric Light company has been placed upon some of

S PLANT.

economy, the hot air and smoke passing under the boilers,

back through the flues to the front of the boiler and then

over the boiler to the steel and brick stack, 83 feet in

height and five feet in diameter. A 300 horse power Berry-

man feed-water heater is in use, and a 300 horse power

Wheeler & Tappan duplex pump furnishes water t) the

boilers. The mains of the company, as stated, are all

underground, and are mostly laid in iron pipe conduits

with manholes at each street corner. Lead cables lead

from the streets into the building and separate conduits

run- from the dynamos to the switchboard. The arc lamps

used in the lighting are of the Ball pattern. Upon the

second floor of the building Is a workshop and store room,

which is also used as a testing room at times. It is well

equipped for this purpose, containing among other tools a

two horse power engine for turning a lathe. The excellent

service given by the company is the best guaranty of the

efficient and reliable working of the system.
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Underground Work in Rochester, N. Y.

Bv George A. Redman.

In September, 1692, the Rochester Gas & Electric com-

pany entered into a contract with the city of Rochester to

build a conduit, not only for the needs of the company,

but also to rent to other companies for telegraph, street

railway and electric light work. On State street and on

East Main street, from State street to East avenue,

eighteen ducts were placed on each side of the street. On

South St. Paul street, North St. Paul street, Exchange

street and Main street, east of East avenue, and west of

State street, ten ducts were put down on each side of the

street. The ducts are 3)+ inch vitrified pipe, made square

with beveled corners. Fig. I. The ends are also beveled

on the inside. The tile was manufactured by the Standard

Sewer Pipe company of Rochester, with the exception of a

few car loads furnished by Camp & Thompson of Akron,

O. It is burned very hard, and is of a dark brown color.

The conduit comprises 228,000 pieces of pipe, each

eighteen inches long, and 6,000 feet of three-inch iron pipe.

The latter is laid across river bridges and areas above

boilers, etc. The conduit has a total length of 25,000

feet, and is laid on an average of two feet from the curb,

at a depth of four feet and eight inches. It was laid at

the depth mentioned as a protection from heavy teaming.

The pipe was laid in the same manner as brick with break

joints, on a bed of concrete four inches thick and covered

top and sides to a depth of four inches with concrete, as

shown in Fig. i. Crossovers were put in at all prominent

street corners, with an average of ten ducts in each.

The manholes, Fig. 2, average five feet and four inches

by five feet and four inches and six feet deep. Four were

put in with dimensions of ten by ten by seven feet. The

manholes were put in at each street corner, and where the

distance was over fcur hundred feet, an extra manhole was

put in between the streets. In addition to the manholes

in the main business portion of the city, subsidiaries,shown

in Fig. 3, were built on an average of forty-four feet apart,

three feet and two inches by three feet and two inches and

at a depth to take in the top row of ducts. There are 144

manholes and 112 subsidiaries. The manholes are venti-

lated by three-inch stand pipes, and are drained into the

public sewer by a six-inch pipe.

The Ediion tube system, Fig. 3, is laid on top of

the conduit, and every other coupling box is either in a

subsidiary or a manhole as shown in the cuts, making it

very easy to make surface connections or test for trouble.

Details of junction boxes are shown in Fig. 4. Three ten-

feeder catch boxes are placed in the large manholes. The

generating stations—two operated by water power and one

by .steam—and one sub-station for distribution. Connected

with its system are 1,250 arc lamps (400 of low tension on

Edison mains), 24,780 incandescent lamps, and motors

representing 782 horse power. The water-wheels em-

ployed have a capacity of 3,150 horse power, while the

engines are rated at 2,850 horse power. Within the last

three months the company has removed about thirty miles

Meters vs. Flat Rates.'

Ff.KDERic NifiioLLs: My opinion is that most centra)

stations charging (lat rates ate doing so not by choice but by
force of circumstances. Companies that have commenced
business on that basis have not been able to change with-

out a loss of customers by reason of competition, In my
experience nearly all compinies supplying current on the

flat rate princip'c are not lurnishin;^ lamps renewals free.

In that case you will find that in nine cases out of ten the

FIG.

of overhead wires from Main and

principal business thoroughfares of Rochester.

The Brush Electric Light company is using four miles

of ducts and has drawn into the conduit thus far seven

miles of No. 6 lead covered cible for arc lighting and two

UNDERGROUND WORK IN ROCHESTER, N. Y.

State streets—the customer will purchase a low efficiency lamp, and conse

FIG. 4. UNDERGROUND WORK IN ROCHESTER, N. Y.

miles of No. 0000 cable for power circuits. The Brush

company's cables are taken from the manholes through

pipes under the sidewalks and up stand pipes attached to

the front of the building, to porcelain cut-out boxes and

distributed from there to the customer. This company

I
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UNDERGROUND WORK IN ROCHESTER, N. Y.FIG. 3,

company has drawn into the conduit six feeders of between

500,000 and 600,000 circular mils capacity and is preparing

to put in one 1,000,000 circular mils of feeder cable. For

this purpose the Siemens lead and asphalt covered cable

is used. The company has no high tension or alternating

circuits in the conduit territory. In constructing the con-

duit it became necessary to move gas and water pipes; in two

instances several hundred feet of ten inch gas pipe was moved

three feet. The trenching and filling in was done by the

gas department and the remainder of the work by the n
electrical department. Elkader. la., is considering the advisability of intro-

The Rochester Gas & Electric company now has threedu cing electric lighting in the village.

has in circuit 1,495 arc lamps, 110 Bernstein incandescent

lamps and 800 horse power in motors. Its station is

situated at the Lower Genesee Falls, and is run by 15

double 15 inch turbines of 4,860 horse power.

The streets in the underground territory are to be lighted

with low tension eight ampere lamps from the Edison

system, with one pair of lamps at each street corner. Iron

posts 18 feet high, similar to those used on Fifth avenue,

New York, will be used.

quently the central station manager is furnishing from
twenty-five to fifty per cent, more current than would be
furnished if he had the right to say what kind of a lamp
should be used. I know a company that I was called

upon to advise wirh not long since, using lowefficincy
lamps and carrying customers on the flat rate principle

that were furnishing 33)^3 per cent, more current than
that which would have given the name unit of illumination

if the company controlled the reoewals of the lamps.

In the meter system of course there is more or less

conflict with customers as to the amount of current used-
In this connection I wish to call attention to the fact

that thereis a bill pending before the Canadian Parliament
providing for the appointment of government inspectors of

meters who shall have power to settle any question be-
tween the company and the consumer as to the amount of

current used. It is provided in such cases that the meter be
examined, and if it is found to be in good working order
tbe cusiomer pays the cost of the inspection, and if the
meter is out of order the company will be required to pay.
Mr. Scott. I think it is only proper where a large

quantity of water is used continuously or even
occasionally that it should be measured, and the same
rule would seem to apply to electricity. I think in dwell-

ings it is good to have a meter, but I think it is more sat-

isfactory to have a flat rate for stores. We know the hours
required for lighting, and we know the number of lamps
necessary, and I have found that the merchant is usually

satisfied with a fixed charge whereby he can gauge his

running expenses. In small stores using one, two or
three lights, I would not allow a meter to be used. The
difference between the best meter rate and the amount
usually willing to be allowed on contract would make a
depreciation on your income. We have on our incandes-
cent circuit 365 contract lights and 1,817 meter lights.

The contract lights last year netted us very much more
than the meter lights.

Mr. Burleigh: I am operating two stations; one of
them was formerly operated on the flat rate. We are
changing that entirely to a meter rate, and in making that
change we have cut down our output almost one-half
without materially decreasing our revenue. I believe it is

the only plan; there is no other fair plan, whether for a
small customer or a large consumer.

Mr. Carnes: We have tried both plans, and we have
recently made a rule that we will not put in a light except
by a meter. I will give you one point to show how it

worked with us. We had all we could do to carry what
light we had to furnish.We have a station capacity of 7,500
lights, carrying 15,000 lights. With the meter system we
are no w able to serve our customers with perfect satisfaction.

Mr. Johns of Cleveland: We have recently intro-

duced the meter system in Cleveland. We have one hotel
from which we were deriving a revenue of $175 on the
fiat rate monthly, and from meter readings the bill was
$1,100 at 16 cents a thousand watts.

Mr. Weeks: I think no matter what the commodity is

we have to sell, the only fair basis on which to sell it, both
for the producer and the purchaser, is a meter basis. I

think the fiat rate was one of the fundamental errors made
in the electric light business at the outset. When our
station was installed, it being the first of the kind in the
world, there were no meters, and for some time we hesi-

tated and refused to install the incandescent light for that

reason. We finally, under presssure, installed the incan-
descent system without service meters, with the reservation

that just as soon as a meter could be found we would have
the right to install it. Upon that basis we undertook to

give our customers a lamp for every gas jet, basing our
charges upon their gas bills of the previous year. We
finally got a meter, and we found thatafter we adopted the
meter system that we reduced our output 50 per cent, and
increased our revenue.

1. Discussion at the National Electric Light association conven-
tion, Washington, D. C, February 28, 1894,
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The Mutual Interests of Electricity and
Fire Departments.'
By George V. Low.

Those features of the use of electricity which are of

concern to firemen may be summarized, in general, as

follows;

First—Electricity as a fire producer.

Second—Electrical appliances as an interference with

the duties of firemen in combating fires.

Third—Electric light and power stations, telephone and
telegraph offices and fires therein.

Fourth—Impairment of water mains and endangering

sources of water supply by electrolysis.

Fifth—Electricity in the fire department service.

Considering these features collectively, there is no reason

for doubting the broad assertion that the hazards to life

and property from the manifold applications of electricity

are over-balanced a hundred fold in the single boon that

is conferred in the fire alarm telegraph. If electricity,

uncontrolled, has cost millions of dollars and human lives

by the score, no moital can enumerate the billions in

property or the thousands of lives that electricity, con-

trolled, has saved through averting wide-spread conflagra-

tion. Let us then be magnanimous in judging the char-

acteristics of this marvelous energy, for it is by far a

greater friend than foe.

Broadly speaking, every fire caused by electricity may be

properly attributed to improper workmanship or to indif-

rial from around and under them and the lamps themselves
will be rendered safe from fire.

The crossing of arc, trolley or other aerial wires with

telephone or telegraph wires, etc., produces heating in the

delicate telephone or telegraph instruments that net only
chars them badly, but frequently causes fires. The best

cure for this class of fires rests in the use of strong current

protectors.

These general observations briefly set forth the most
potent features in the use of electricity that constitute fire

producers. The subject is so exhaustless and has been
treated so fully in the series of papers read by myself

before the Fire Underwriters' association of the Pacific,

and entitled '*The Fire Hazards of Electricity," that

further discussion would be redundant.
A most serious phase of the electrical problem is the

manner in which the erection of the pole lines of aerial

wires interferes with the duties of firemen. The inter-

ference is dual in ils nature. It is physical in that the

wires present an actual barrier, which must be overcome
with force, and it is moral in that the men are naturally

fearful of the consequences of handling circuits, the

character of which they do not understand. No one need
hesitate to cut telephone, telegraph or other signal wires,

for if you receive several shocks they will only startle you.

No one need expect to be killed electrically if he cuts a

trolley wire or a whole set of railway feeder wires. If you
stand on a ladder of dry wood that is not metal bound,

and if it is not raining and you have no connection with

itself and the remainder was due to the wetting of
electrical equipment, which caused the current it carried

to consume it. The use of a garden hose for five minutes
in the main operating room of any large telephone office

would entail a loss running into tens of thousands, and
telegraph offices, though not equipped with such expensive
apparatus, are almost equally sensitive to water. I would
strongly advise that water should never be used except as

a last resort, and even then, if possible, it should be with

the sanction of the station superintendent who will at least

indicate the locations of those wires or apparatus carrying

electric pressures ibat may prove fatal. Above all, fire

chiefs should familiarize themselves with such stations as

are in their jurisdiction and should ascertain from those

familiar with electricity ihose portions of the installations

that are most costly and most jensitive to both fire and
water. You may thus acquire that discretion which it is

necessary that you must evince in handling fires in this

supersensitive form of apparatus.

A new feature of concern that will, sooner or later, force

itself upon those in your calling is the possible destruc-

tion of water mains and all underground metal work from
the use of electric railway circuits having a ground return.

This destruction, which is due to the action technically

known as electrolysis, consis's in the corrosion of water
mains which have, perforce, become conductors of the

electric railway current. A remedy of the evil may be had
in converting the circuit from a "grounded" one into a
metallic one, or, to be more plain, to run return wires to the

ferent care, from which arise several potent hazards.

"Water is as liable to cause fire from improperly constructed

electric circuits as it is with quick lime. Every possibility

of moisture reaching electric wires or apparatus must,

therefore, be provided against, and it is for this reason
that rules for safe wiring so often contain such clauses as

"located in a dry place," "provided with a waterproof
covering," "kept free from moisture," etc. The overload-

ing of a circuit, that is, the crowding upon it of a greater

current than it should carry, is not so pro'ific a cause of

fires in incandescent lighting circuits as is generally

supposed, principally for the reason that through the use

of safety devices serious overloading has become an ex-

tremely rare occurrence. Moreover, overloaded circuits

do not give satisfactory light, which prevents their being
frequently placed. Again, in arc lighting the volume of

current carried is so slight that the smallest size wire used
in electric lighting will safely carry it without material

heating. It will appear singular that the arc current,

despite this comparatively small heating ability,

produces more known fires than any other form
of circuit. The cause for this apparent anomaly is

that arc lighting circuits are operated at high elec-

tric pressures, which are difficult to restrict; that their in-

sulating covering suffers deterioration from exposure to the

weather, and that they are almost universally carried in and
out of buildings through or around awnings and cornices.

They are, therefore, easily interfered with, and their proper
maintenance necessitates constant watchfulness. Arc
lamps are nothing more and nothing less than open flame,

which sometimes throw off glowing sparks of carbon dust,

white hot flakes of carbon or red hot globules of molten
copper. Treat them accordingly. Keep ignitable mate-

I. Read at the third convention of the Pacific Coast Association o£
Fire Chiefs, San Francisco.

FIG. 2. UNDERGROUND "WORK IN ROCHESTER, N. Y.

the earth through metal or moisture, you may hack away
at the trolley mre with perfect impunity. In fact, the

trolley alone is as harmless as the car rail, for the trolley

forms one pole of the dynamo and the car rail

forms the other. So long as either one is touched
alone it is without danger. But should you,

by any means, through dampness or metal, become con-
nected with the earth while handling a trolley wire, you
would receive a shock that might double you up, or it

might be so light that ample consolation would be had in

mild profanity. Of this, however, you may feel assured

;

if you are robust, no shock you may receive from a trolley

circuit will, of itself, kill. It might knock a man from a

ladder and the fall might prove fatal, or if a man had
heart disease, he might not survive, but I have never
known of an instance where the so-called "deadly trolley"

has of itself proved deadly.

With arc lighting and alternating current wires, both of

which are operated at high pressure, it becomes a matter

of great hazard for a layman to cut them, particularly if

wet. It is advisable that they should be handled only by
an experienced lineman. Such wires are dangerously
"hot," not only with each other, but each with the earth.

With reference to fires occurring in electric light and
power stations and in telephone and telegraph offices, I

beg you to most carefully consider the fact that water is

almost, if not quite, as fatal to most forms of electrical

apparatus as is fire, and that, therefore, in combating fires

in such premises the utmost discretion must be used in

throwing water. The necessity for this is all the greater

for the reason that the stream of water may take any high
electric potential and carry it to the nozzleman with
possibly fatal results. A fire that occurred in an electric

light station in a large eastern city several months ago
entailed a loss of about sixteen thousand dollars, of which
amount only a few hundred dollars wasj lost by the fire

WEin.'i^lLvtc.i^:>«^-

power house instead of allowing the current to return through
the rails, the earth and underground metal work or piping.

The fifth and last feature of the applications of electric-

ity worthy of your consideration is its use in fire department
service. Fire alarm systems are, I uoderstand, to receive

special attention from one well qualified to discuss them,
but I would feel remiss did I not offer a word in reference

thereto. Your earliest experience with electricity came
through the use of the fire alarm telegraph. It quickly in-

gratiated itself into your esteem and you soon found it to

be indispensable. But, beyond this, in the automatic fire

alarm there is presented a system that not only Is impos-
sible of failure, but which automatically discovers the fire

and rings in an alarm therefor with absolute reliability.

The perfection which automatic fire alarms have attained

is marvelous, and the benefits accruing therefrom are so
immeasurable that every exertion and reasonable conces-

sion should be made to secure its introduction and use.

Among other things the rules of the Pacific Insurance
Union for the installation of automatic fire alarm service

require that the system shall be able to transmit an alarm
of fire under any circumstance, even if the line wire is

broken. If the system gets out of order from any cause it

must give ample warning thereto and yet ring in auto-

matically a faithful alarm for any fire that may occur.

It must, moreover, invariably thwart malicious interfer-

ence by any layman, and call attention to the fact of such
attempted interference. These stipulations are not only
required but they are actually carried out. Such a system
is more than human. Man may perceive and act, but he
is mortal and may fail. As the breath of life was breathed
into the form of clay, so is the unfailing mechanism of the

automatic fire alarm telegraph endowed with the marvel-

ous force of electricity. Nature's most subtle energy
courses through its veins, and sleepless, tireless, unfailing

it ever guards its vigil, for the laws of nature never change'
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Latest Coin Controlled Automaton.

The "automatic electric saleslady," which is illustrated

in the accompanying view, is the latest novelty in the

vending machine line. It is intended principally for an

advertising mediuii, and each machine will vend a variety

of small one. five or 10 cent articles. The case is six feet

high, six feet long and two feet six inches wide, and has

glass panels in which to place advertising matter. The

machinery to operate the mechanism is placed underneath

the counter, and is driven by a ly horse power electric

motor. Placed on the counter are the directions, with a

row of push buttons, and opposite each button is the name

of the article it represents with the price.

In its right band the figure holds a tray with a slot in it,

and when the customer drops in his coin, the motor is set

Work of the Electrical Inspection De-
partment in Chicago.

In view of the multiplication of electrical devices and

the almost universal adoption of electric lighting and

power for new buildings as they are erected and fex" many of

the old ones, there is no question of more vital importance

for the consideration of the heads of municipalities and

the fire underwriters than that of the hazards of electric

wiring. The question has been given commensurate

attention in many localities, as the seriousness of the

problem made itself apparent, and in a number of the

large cities capable departments have been established for

the proper inspection and restriction of the risks. Within

the last few years the insurance men have come to look

upon the subject of electrical wiring as one of the most per-

LATEST COIN CONTROLLED AUTOMATON.

in motion and the arm swings to the left. In passing over

a hole in the counter, with a slide underneath which opens

and shuts at the proper time, the coin is dropped and the

tray, reaching a spout in the side panel, stops for a mo-

ment in order to give the coin time to operate the inside

mechanism for delivering the desired purchase. The left

arm then raises a slide, the article dropping into the tray,

which then swings back to the starting point and stops.

The push buttons cannot be operated before a coin is in-

serted, and should a person insert a coin of a lower de-

nomination than that specified opposite the button he

presses, the figure will go through the movements without

delivering any article. The machine never makes a mis-

take in delivery if the proper coin is inserted. Electric

lights are arranged to light it for night service. Patents are

pending upon the device, which is the invention of R, H.

Little, engineer and electrician of Sinai Temple, Chicago.

plexing and uncertain of risks, and, as far as possible,

they have adopted measures for their oWn protection. In

the larger cities of the country they have looked to the

local government for protection, and Chicago, in accordance

with the demand and in common with other cities,

established an electrical inspection department under

municipal control. In consideration of the many obstacles

which have hampered the work of this department, its work

has been well done and of the utmost value. Perhaps there

is no other city in the United States where a more efficient

and thoroaghly equipped department of this character is

needed than in Chicago. The erection of buildings and

the extension of the territory has been enormous in the

last few years, and, in proportion to this activity, has the

work of the inspectors been increased, yet although the

rates of the underwriters are being raised wherever electric

hazard exists, and, although the number of fires

assigned to electrical causes show an increase, the ex-

pansion of this department seems to have been

restricted, and at the present time the working force con-

sists of but one chief inspector and five assistants, who are

expected to cover the vast amount of territory called Chi-

cago. The management of the inspection department

lately passed from the hands of Col. J. J. Wilson, who has

been its head, under Chief Barrett, ever since its inception,

and to whose efforts most of the success of the department

is due, to the care of Chief Inspector E. F. Norton. Mr.

Norton has made it his task to broaden the character of his

work and to enlarge the usefulness of the service. The

growth of the city makes such a step an imperative neces-

sity, and every insurance company, every property owner

and every electrical engineer and supply man should unite

in attracting attention to the needs and importance of the

department. The number of inspectors is too small, and

the time is approaching when an electrical laboratory for

the testing of instruments, wires, etc., will bean absolute

necessity. Were this accomplished the department would

be in a condition to render an inspection service that would

cover the ground completely and be second to none in the

country. The following statement is made by W. H.
Merrill, Jr., electrician of the Chicago Fire Underwriters

Association, who is in an excellent position to judge of the

needs of the department:

The effort Chief Inspector Norton is making to extend
and systematize the work of the city electrical inspection

department is most commendable. Such a department as

he aims to establish would be greatly beneficial, not alone

to the electrical interests but to the entire community.
With the new rules which Superintendent Barrett has
adopted the work of the men is necessarily increased.

Bringing about the general enforcement of these rules will

mean no little labor. It would seem that all of the fees

collected should be spent in carrying on this work and that

the department should be provided with a working force

and with appliances commensurate with the task it is

expected to carry out. The number of defective electrical

equipments in the city show the need of a system of com-
petent, thorough and rigid inspection and re-inspection.

The efforts being made by the city to increase the efficiency

of the electrical department and to cover the wide territory

under lis jurisdiction should receive the support of every
one interested in the industry.

So important has the work became and so inadequate the

facilities, that Mr. Norton has written the following letter,

which covers the whole matter and which should be of in-

terest to all concerned in this city:

Since our adoption of a code of rules on January 15th
of this year, we have been able to cover only a very lim
ited territory. With the necessity of reports in detail on
all work inspected, our men are able to do only about one-
third of the work which was formerly done. We are badly
hampered by the ignorance and in many cases by the
criminal negligence of the men whose work we are called

upon to inspect. This class, I am happy to state, is

small, and yet their presence is made painfully real almost
every day. Perhaps the contractor has cornered a coil of
'

' World's Fair" wire, or has been out of town for six months
or a year, or possibly his forte is bell wiring, the result

is the same.

The electric light wiring of Chicago is in wretched con-
dition, and with our present inadequate equipment it will

be at least three years before we could make a re-inspec-

tion of the wiring as it now stands. Think of adding
three years to the service of the class of work as at present
in use. We are meeting with gratifying support in our
efforts, but unless we can extend our operations materi-
ally, we shall be working almost in a circle, and by the
time we have made the circuit of the immense territory

we are expected to cover, with its 22 central stations and
500 insulated plants, operating 15,000 arc lamps and
300,000 incandescent lamps—a territory almost co-extens-
ive with the territory of the city, we shall be confronted
with a state of affairs, better, it is true, than we find at
present, but still furnishing abundant material for the in-

spector. It has been satisfactorily proven in our experi-
ence that a periodical inspection is imperative and we must
face the fact that our work must be gone over completely
at least every two years. Many special risks require even
more attention and should receive re-inspection every six

months.
Our department is just about able to handle the new

work submitted, and we must either cover the entire field

hastily or go carefully over what we are able to reach.

The work done in the past shows the folly of the first,

and the second leaves much property equally valuable and
deserving of equal attention in jeopardy from the serious

fire hazard existing from defective wiring. Our depart-
ment is more than self-supporting. From fees col-

lected we could maintain a force twice as large as we are
given at present, and also maintain an efficient laboratory,
which is a necessary adjunct to an inspection bureau.

The Cicero & Proviso Street Railway company at last

Monday night's meeting of the Chicago council asked for
permission to lay, construct, maintain and operate a two-
track street railway, wiih all necessary curves, side tracks,

turnouts, turntables and switches, and with all necessary
poles, wires and electrical conductors for furnishing elec-

trical power for the term of twenty years upon that part of
West Forty-eighth street, between the south line of Lake
street and the north line of West Chicago avenue, and on
that part of West Chicago avenue between the east line of
West Forty-eighth street and the center line of West Fifty-

second street, or west limits of the city of Chicago.
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Peil-MacFadden Incandescent Lamp.

Two young Chicagoans, Carl K. MacFadden and John

Peil, have invented and patented a new form of incandes-

cent lamp that is said to be non-infringing. The idea is

illustrated by the accompanying drawings, in which the

parts are diagramatically shawn. The principal feature of

the new laTip consists in the use of an enameled inleading

wire, which passes through a metal seal. The coat of

enamel is very thin, but insulates the wire thoroughly. In

Fig. I a lamp having a heavy glass neck, similar to that at

present used by the Westinghouse company for its stopper

lamp, is shown. Instead of having a ground glass stopper,

however, a metal plug is formed by pouring melted metal

in the opening in the neck, which not only makes a perfect

seal around the inleading wires but also forms a fit with the

glass, wh'ch is easily made air-tight.

The inleading wires are wound in spiral form before

being enameled, and in this way a seal can be obtained of

two or three inches in length when the melted metal is

poured in. To simplify the construction somewhat, but

one of the inleading wires 15 led through the seal,

for the seal itself, being a conductor, can be used as

Ordinance of the Mutual Electric Light
Company Amended.

At Monday's meeting of the Chicago council Mayor

Hopkins presented his veto of the Mutual E'ectric Light

company's ordinance. As amended by the mayor, the

company will be obliged to limit its charge for arc lights

to $7 a month when they burn until 12 35 A. m , instead of

$7.50. The Mayor insists that after [_the expiration of 10

years the percentage of gross receipts to be paid to the

city should be i icreased from three to five per cent.

Another amendment submitted was intended tj guard

against the absorption of the company by a trust. It was

proposed that the company be required to permit the use

of its poles and conduits t> such ot'^er companies, to be

designated by the council, as may in the future be licensed

by the city, upon fair and equitable terms, to be either

agreed upon upon or determined by arbitration. The

company will be obliged to construct a plant, the bona fide

cost of which shall not be less than $40,000, and which

shall have a capacity of furnishing current for not less t'lan

yl—Terminal in metai seal.

B—Terminal connected to spiral enameled inleading wire

.

C—Cement.
D—Metallic seal.

^—Glass base of lamp bulb.

F—Rlica disk to prevent melted seal from running out of ba^e when
being made.

G—Metal terminal to enameled spiral.

H—Mica insulating disk.
/—Metal seal in^ap.
y^—Cement between cap and bulb.

-/f—Mica disk.
L—Metal cap to fit Edison socket.

J/— Glass bulb with heavy neck.

FIGS. I AND 2. PEIL-MAC FADDEN INCANDESCENT LAMP.

shown in the cuts, and thus do away with the second in-

leading wire.

In Fig. 2 a bulb having a rather heavy neck is shown, but

a metal cap is fastened on. This cap contains the seal

around the inleading wires. A copper or iron cap is provided

with a flange opening inwardly, in which the melted alloy is

poured in, sealing in the enamel covered inleading wi'es.

The cap forms one terminal of the lamp, and is so formed

as to fit the usual Edison socket. The inleading wire has

an outer terminal, as shown, and itisbel'eved that the lamp

is a thoroughly non-infringing one. The cap itself is

fastened to the glass bulb by filling the space between the

cap and the neck of the bulb with a cement which softens

at a fairly low temperature. The interior surface of the

cap is coated with enamel, and by means of the smooth

and clean surfaces no trouble is experienced in making a

tight joint.

The lamps contain no plaster of paris or other absorbent

insulating material and are thus waterproof. The parts

may be separated and new filaments can be readily inserted.

The use of platinum is entirely avoided, and the cost of

manufacture is estimated to be from 3 to 6 cents less than

that of the usual all-glass lamp.

Steam Engineering at the World's Fair.
At the February meeting of the American Society of

Mechanical Engineers Prof. John E. Sweec read a paper

on "The St;am Engine at the World's Fair." H- tabu-

lated the results of his observations as follows'-

Most power in small space—Westingh -use, Willans,
Schichau.
Largest and most economical—AUis.
Largest exhibit—Westinghouse.
Most economical high speed—WilUns, English.
Bt;stpitceof steam engineering—German.
Best rotary—Swedish.
Best workmanship—French.

SSoarclghts. For'a failure to comply with such require-

ments the company is obi gid to pay to the city the sum of

$10,000. To insure a faithful compliance with this re-

quirement the company must deposit with the city treas-

urer $10,000 in cash or city bonds, which, however, all

be returned to it after it shall have expended $40,003 upon

its plant, have strung twenty miles of wire and laid not

less than two miles of conduits, and shall have a minimum

capacity of 350 arc lights,

The ordinance as amended was passed by the council.

More Rapid Transit Proposed for
Chicago.

Chicago in general, and th; North Side in particular,

will certainly have no cause to complain of the lack of

rapid transit facilities if a small percentage of the pro-

posed plans, *'with heavy capitalists back of them," ever

reach a material realization. Ever since the Northwestern

Elevated Railroad company applied for a charier to con-

struct an elevated roid up3n ths North Side oae scheme

has followed another in almost bewildering rapidity. The
latest claimant for rapid transit honors to make itself known
is a company which intends to exploit the system illustrated

by L. F. Cook in a model at the World's Fair. It was

set up in transportation bailding and was in actual

operation, attracting considerable attention from interested

spectators. It is reported that Mr. Cook has succeeded in

interesting a number of Chicago capitalists, railroad men
and business men in his invention, and that articles of

incorporation for a construction company will be filed in a

short time and the city council asked for a franchise for

an elevated road on the North Side. Those back of the

scheme are said to be Thomas B. Bryan and Edwin F.

Getchell and other well-known citizens, including Samuel

W, AUerton, who are inclined to keep their names in the

backgrouad. The chief advantages of the new system,

as Mr. Cook explains them, lie in the small cost of con-

struction and the high speed that can be attained in run-

ning trains. The road is designed on an entirely new
principle and the structure takes up but very little rcom in

the streets. It was fully described in the Western
Electrician, September 30, 1893. The cars are on2-

half as large as the ordinary steam surface cars and are

carried from the side, making it necessary to erect but a

single line of posts in wide streets or an arch in narrow

streets and alleys. These posts carry a steel truss with

trolley contacts on each side, thus providing a double track.

The car floors are on a level with the lower truss line,

which makes the service much more compact and also

saves passengers much climbing. The motive power to

be used wilt be electricity. A company has been organ-

ized in St. Paul and Minneapolis to connect those cities by

the new road, and it is said that trains will be running there

within a year.

Electrical IVIachinery for Niagara Falls.

The General Electric company has just closed a large

contract with the Cataract Construction company for the

furnishing of about 2,000 horse power of apparatus to be

used in the plant of the Pittsburg Reduction company at

Niagara Falls. The apparatus in question will transform

the two-phase current delivered from the station of the

Cataract company at 2,500 volts into continuous current

at 160 volts for the use of the Reduclion company. The

plant of the Pittsburg company is about 2,500 feet from

that of the Cataract company. There will be furnished

eight 200 kilowatt step-down transformers and four 370

kilowatt revolving transformers, for converting twj-phase

current into continuous current. It is believed that this

will be the largest plant of the kind in the world, and the

installation will mark an interesting step in the develop-

ment of the use of multiphase currents for transmission

purposes being again transformed into direct currents at

the point of utilization. In addition to the apparatus

mentioned the General Electric company also furnishes the

necessary switchboard and accompanying appliances.

Electric Railway Affairs in Washington.
On March i2lh the House of Representatives devoted

the entire day to the consideration of a bill relating to the

extension of the time for allowing a street railway com-

pany to change its system of mo'ive power. According to

an act passed several years ago, the street railroads of the

District were required to change their motive systems

from horse power to either cable, storage battery or un-

derground electric. All but the Metropolitan company

complied with the provisions of the law. That road

claimed the cable was too expensive and tried the storage

battery system.

The people of The Potrero and of South San Francisco

will soon have rapid transit to the heart of the city, for work
was begun March 2d on the electnc road which is to run
on Mission street from the ferries at the foot of Market
street to Thirty-first street. The Consolidated Street Rail-

way company, which is largely owned by Southern Pacific

managers, has been preparing for some time to convert its

present horse railroad on Mission street into an electric

road. The mayor tried to block the scheme, but Judge
Slack held that the trolleys did not constitute a public

nuisance, and dissolved the injunct'on. The railroad com-
pany has all the material on hand, and if no appeal to the

Supreme Court is made, the road will be finished in a few
weeks. It will do much to build up the southern suburbs,
which now cin be reached only by s'owcars.
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The activity displayed in electrical circles in the West

since the beginning of the year, especially in Chicsgo, is

enccuiagiDg and gives promise of a general revival

throughout the country. It emphasizes, too, the import-

ance of the West as a factor in the commercial pros-

perity of the country and cannot fail to impress eastern

mamfactuiers with the fact that Chicago is the great dis-

tributing center of that territory. It is to be regretted that

the reports from the East do not show corresponding pros-

peiity; in fact it appears that public confidence has not

been fully restored in the East, and the electrical interests,

in common with others, are sufftring from this general de-

pression. This condition is generally attributed to the

sensitiveness of commercial enterprises to Wall street in-

fluences, but, whatever the cause may be, it is certainly

true that the East is several months behind the

West in recovering from the general commercial

depression. Numerous electrical prcjects in the West,

involving the expenditure of large sums of money, which

were temporal ily dropped last year, have been revived,
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and the outlook is particularly enconragiDg for construc-

tion as well as manufacturing and supply companies

throughout the West. It is with satisfaction that this

marked improvement is noted, and it is to be hoped that

similar advance will soon be seen throughout the entire

country.

At a meeting of the memters from New York of the

United States honorary commissiotcis to the Antwerp

International Exposition, March 14th, it was determined to

again call the attention of Ameiican manufacturers and

producers to the advantages c ffered by the Antwerp ex-

position for the introduction of American apparatus in

Europe. This action of the body would seem to indicate

that American manufacturers have not taken the interest

in the exposition that was anticipated. The commissioners

also announce cheap freight rates, and that the exposition

will positively be opened upon May 5th, as all of the

main buildings are now completed. No fitter opportu-

nity could be offered to American electrical concerns for

the exploitation of their apparatus in foreign ccuntries

than this, and it would seem that the time as well as the

comparative development of the industiy upon both sides

of the Atlantic is particularly favorable to a complete ex-

position of electrical machinery of American design. It is

to be hoped that this branch of the United States exhibits

will be well represented.

In an article on "Insolent Broadway Gripmen" the

New York Trib2iHeho\d\y states that "the gripmen on a

number of the cars are so reckless that there have been

more accidents in Broadway since the cars there were run

by the cable than on any other line in the city." Dear,

deal ! Isn't this charge a startling neglect of the "deadly

trolley" cr}? There is at least one street railway company

in New York that operates its line by electric power, and it is

somewhat surprising that it is not excepted by the Tribune

as being more dangerous than the Broadway cable line.

It is true that the newspaper quo'ed has been probably the

most conservative of those concerned in the New York

onslaught on the trolley; but it is gratifying to find one

New York journal which admits that there may possibly

exist some street railway system which may become more

menacing to human life than cars operated from overhead

wires. The concession represents a step in advance.

Elsewhere in this issue is presented a description of

the underground conduit system at Rochester, N. V.,

illustrated with working drawings, which present the

characteristic features of the system. The company which

put in this system controls most of the electiic lighting in

the city, and furnishes street lighting for the miinicipality.

At present the undeiground conduit system is confined to

the business center of the town, yet it is one of the most

extensive in the couttry. It has been comtructed with

much care and under the direction of one of the most ex-

perienced central station mansgers of the country. Mr.

Redman has given this subject much careful study, and he

has embodied in the Rochester system the best fea ures of

the work done in other cities. It is significait that in

cities the size of Re Chester a comprehensive underground

system can be established and maiLtained where a few

years ago such an undertaking would not be considered for

a moment. It is sufficient proof of the great advances

that have been made in the art. The results attained at

Rochester will be watched with no little intereit.

It is curious that such an important and icfluential news-

paper as the C/^/V^^a Doify 7yilnme s\iO\i\d manifest such

a ludicrous misconception of the simplest laws of elec-

tricity, or of physics, for that matter, as is shown by the

following extract from an editorial in its issue of March
19th, entitled "Electricity on Raihoads:"

The underground system is admittedly more costly to

build than the overhead or trolley system, but it is be-

lieved it can be made less expensive to operate bv recover-
ing and returning that portion of the current whxh is lost

after having passed through the motor of the car. A
second wire is to be used to retain this surplus and prevent
it from becoming waste, so that it may be used over
again.

The idea of current being "lost after having passed

through the motor" and of the introduction of a second

wire to "prevent it from becoming waste, so that it may
be used over again," is very good indeed. Poets tell us

that it is impossible to grind with the water that is pas^

but the engineer of the Tribune evidently treasures the

opinion that the hydraulic analogy does not hold good in

this case. The plan of using the current "over again" is

obviously one of immense possibilities. Just pump the

circuit full of "juice," use the energy indefinitely for

power purposes, and there you are! What could be

simpler or cheaper? This stupendous discovery will be
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hard on the coal dealers, but it will insure for the inven-

tor a niche in the temple of fame not far removed from

that of the great and immortal Keeley himself.

Very few persons have any idea of the extent to which

electric lighting has been applied in Chicago. The in-

spection department of the city government anncunces

that there are 22 central stations and 500 isolated plants in

the city, operating 15,000 arc lights and 300,000 incandes-

cent lamps. These figures are official and may be relied

upon. The chief of the inspection department calls at-

tention to the fact that much of the construction work,

especially that which was done several years ago, is in a

wretched condition and should be overhauled at once, but

owing to the small number cf inspectors fur-

nished by the city it is impossible to do much
more than keep up with the new work.

Chief Inspector Norton says: "It has been sa' is-

factorily proven in our experience thit a periodical inspec-

tion is imperative, and we must face the fact that our work

must be gone over completely at least every two years.

Many special risks rtquii e even more attention and should

receive re-inspection every six months," Of course if such

a condition could be brought about the standard of con-

struction would show material advancement and the effect

upon the electrical interests would be beneficial. It is

urged that the receipts of the department should

be expended in improving and enlargirg the service. Mr.

Norton argues that the advantages to the city from the

improvements in the service would repay it for this outlay.

Rapid transit for New York has received a serious

shaking up during the last month, and the result has been

the intrcduction of a bill in the Legislature providing for

the abolition of the old board of commissioners and the

appointment of a new commission. The present move-

ment is directed principally by the Chamber of Commerce,

and a committee of prominent capitalists is at Albany

pressing the claims of the bill. At the present time much
fault is found with the old commission, but there is no

certainty that the new commissioners will be more success-

ful. It is true that the commission has accomplished little

or nothing in the long term which it has served, but this

was not entirely the fault of the member?. They worked

faithfully and piepared several plans, listened to sugges-

tions, complaints and petitions from thousands of interested

persons, and la:d out a comprehensive system of under-

ground elec'ric railways. But New York did not take

kindly to the scheme at that time, the "L" interests opposed

it and private ca pital was not forthcoming. Then it was that

Banker Wilson presented his plan of utilizing the city's

credit, but Mayor Gilroy thought that if the city's credit

were to be drawn upon, the municipality and not a private

corporation should enjoy the advantages. Hence the

present plan advocated by the Chamber of Commerce

committee. Under the proposed bill the commission wilt

be empowered to build and operate the roads, if it is found

desirable to do so.

The Elekh'otechnische Zeitschrift of Berlin, in repro-

ducing Mr. Preece's comparative tables showing the use

of telephones in British and American cities, which were

given in the Western Electrician of February 24th,

adds a table of its own, setting forth the member of tele-

phone subscribers in the leading German cities. The

comparison is very flattering to the Fatherland. In the

larger cities of Germany it is shown that the number of

telephones in use is much larger than in Amer'can towns

of the first r£>nk, while the averages for all the cities

given for each country are about the same. In Berlir. for

instance, there are more telephone subscribers than in

New York and Chicago combined, the exact figures being

20,344 for the German capital, and 9,066 and 9,684, re-

spectively, for the American cities. The proportion to

population is one subscriber to 78.4 inhabitants in Berlin;

one to 114 in Chicago, and one to 167 in New York. In

Hamburg, a city about the size of Cincinnati, there are

8,026 telephone subscribers, the proportion to population

being one to 40 S. This proportion is not equalled by

any American city given in Mr. Preece's table, the nearest

approach to it being Providence—a much smaller town

—which has a telephone for every 45 inhabitants. The

English show up very poorly in compaiison with either

Germany or the United States. London has no less

than 636.3 inhabitants for every telephone subscriber,

and in all the other British cities mentioned the propor-

tion is high, except in Liverpool, where it is just about

the same as in Chiccgo. Our Berlin contemporary is

amply justified in its conclusion that "the showing in

some of the German cities is very favorable, while that

of England is very poor indeed."
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Arc Lights on Incandescent Circuits.'

L. B. Marks: The record of inventiocs in

electric a*c lamps during the last few years

has shown ihat i he trend of development

has been in the direction of their application to incandes-

cent circuits. As far as tte underlying prirciple of opera-

tion is concerned, it n:av be said that the varicus types of

arc lamps for con^ tant potential circuits are practically the

same. The diff^recces are mainly in details. While the

introduct'on on direct current incacdescei t circuits has

been accomplished with a fair degree cf juccess, the waste

of a Urge percentage of energy in "dead" resistance is al-

ways involved; with a single arc across such a circuit the

less of energy due to resistance in fe.ies may be from fifty

to sixtv per cer,t ; with two arcs in series acrcss themairs
the loss may be reduced to about twenty-five psr cent. On
no or 120 volt c'rcuits economical conditions require

more ihan one arc lamp across ihe mains.

The performance of a pair of lamps connected in series

on a constant potential circuit proves tie conclusion which
may be arrived at from a theoretical study of the condi-

tions; first, that it is impossib'e to maintain a constant

curreiit through the arc branch; second, that it is neces-

sary to inseit a wasteful resistance of some magnitude in

the arc branch to secure even fair results.

In his admirable paper on "The Electric Arc and I's

Use in Light'ng," read at the N^iioial Electric Light

associa'ion convention, Februaiy, i8qi, P of. Elihu

Thomson, alludirg to the applieation of arc lights to con-

stant potential circuits, said: "A great deal of useless ex-

perimenting hts been, and probably is yet, carried on with

the vain endeavor of getting rid of tVe resistance or chok-

irg coil in this case, but the diffi:ulty is inherent in the

nature of the arc, the relation of les'stacce to current

giving rise to instability of the current in the arc."

During the last few months C. Ranscm and myself

have been engaged in the development of what we believe

to be an entirely new idea in arc lighting. I refer to

what we have called the high potential incatdtscent arc.

I have found that when the electric aic plays in an atmos-

phere of CO gas, the usual relation of current, potential

difference and maximum efficiency for an tlectrcde of

given diameter does not hold.

By confining the arc in a very small bulb, fi led with

carbDD gas, we have been able to efficiently reduce the

current and greatly increase the potential d fference; for

instance, with a pair of electrodes wh'ch in the open air

arc light give a maximum efficiency at 9 amperes and

50 volt=, we have obtained excellent results at 4^2 amperes

and ICO volts, a condition impossible in open air arcs.

We have bad no difficu'ty in running loo to 120 volt

arcs in this way, the current in each case be'ng very small.

The bulb we have used for the purpose is a mcdified

Howard cyhnder, containing a special device for control-

ling the inclosed gas.

When operated under these conditions tbe arc is about
half au inch long and very steady. The violet hue so

common to open air long arcs is not marked, the quality

of the light being especially va'uabie for in-door illumina-

tion. The life of a pair of 7-16 inch carbons in a 500
watt lamp is about 100 hours.

The application of this system to incandescent circuits

and its advantages over the present method are apparent.

It dispenses with the necessity of running two lamps in

series—a single arc with'"ut appreciable dead resistance

being sufficient to bridge the mains.

It will be noted that the consumption of carbon is so

slow that even if the points are fixed, the pctential differ-

ence between the electrodes will not increase more than a

few volts per hour. The comparatively rapid consumption
of (Caibon in open air, and the consequent changes in

resistance and cacdle power of the arc, are in marked
contrast to the above, and suggest an important advantage
of the inclosed arc for constant potential circuits.

In the method just described the two elements whose
product equals the consumption of energy in the circuit

are susceptible of a wide range of variation, and may be
adjusted to su't the conditions, just as the primary and
secondary coils of a converter allow of great flexibility.

With a potential differe: ce of 115 volts between the

carbon points and a current of four ampere':, a single

lamp consumes 480 watts on a 120 volt itcandesctnt cir-

cuit, the amount of energy expended in the arc itself being

460 wattp. The loss equals 20 watts per lamp, or 40
watts for two arcs, each directly across the rcains.

Compering these figures with the data obtained from
existing conditions, we note that under the most favorable

circumsances the loss of energy for two open air arcs,

each 460 watte, across a 120 volt circuit, is 2S0 watts as
against 40 watts in the first case. Thus, there is a clear

saving of about 20 percent, in energy accruing Irom the

use of the H^h pyential lamp. I shall not consider the

case of a single open air arc across the main?, such an
arrangement being extremely wasteful of energy.

In the lamp which we have constructed for our pu'pose
we have two regulating coils differentia lly wound on the

same cere, and in series relation to each other, one coil

being in seiies with, the other in shunt aiound, the arc.

By properlv proportioning the coils we have obtained a

very sensitive feed.

Summariz ng, the advantages which may accrue from
the use of the high potential lamp on incandescent circuiis

are as follows: (a) Saving in ene gy; (b) saving in cost

of trimmirg; (c) saving in carbDus-; (d) improvement in

the quality cf tte light; (e) subdivision of the light; ()
cleanliness; no carbon dust or soot; (g) perfect spark
arre ster.

Mr. Barstow: The low tension arc lamp was four
years ago in much the same position as was until recently
the alternating current motor, for while they were boih
practical it remained to be shown by actual practice on a

I, Discussioo at the National 'Electric Light association conven-
tion, Washington, D. C, March.r, 1S94,

large commercial scale that difficulties would not arise

which would prevent their perfect success with the public.

As the history of low tension arc lighting began on the

system of the Brooklyn Edison company, I will simply

give you as concisely as I can the advantages and dis-

advantages which have actually developed in commercial
practice. The first disadvantages in which we were im-

mediately inten sted were:
I, The requiring of a dead resistance in the circuit of

the lamps, which meant lost energy.

II. The requiring for commercial reasons of the instal-

lation of lamps in pairs.

It will not be denied that a low tension direct current

system can easily produce current cheaper by employing
large units operating in multiple tVan can a high tension

system with its larger number of small machines. There
is to-day in this ccuntry a large company operating arcs

on both hij,h and low tension systems, and it has assured

me that it costs them 25 per cent, less to manufacture cur-

rent for low tension than for high tension arc=. Ths
is taken from actual results of the last year. With this

condition before us we can easily see that we can well

afford to waste 10 per cent, of energy on our low tens'on

system ou'side of our station, especially when the customer

pays for it. Th's last may m&ke a few of you smile, but

this same thing is done in high tension systems, the only

difference being that in the latter the waste occurs in the

station in the erapkying of small units, the price to the

customer including this waste (which apj.ears in the opera-

ting expenses upon which the price is based)

The question of desirability of installing lamps in pairs

must be answered by the customer, and in Brooklyn the

results will warrant a strong affirmative.

In making a price for current for low tension arc lamp?,

there must be taken in'o account renewals the renewal

of the lamp, resistance which will of course decrease in

value as better methods of resistance are introduced.

In order to get the same price for an ate currtn*^, as for

an incandescent current", which of course comes from the

same generator, the price of current per 16 candle power
lamp hour was taken as a basis. It was then found that

g cents per hour for a 1,200 candle power arc lamp cur-

rent corresponded with 8 cents per hour for equivalent in-

candescent current, as the proportion of arc lamp renewals

exceeded the incandescent. As the cost of labor in

trimming an arc lamp is tie same whether the lamp is

burnt for one, two or six hours, it was found that in order

to be fair in a meter rate, a sliding scale should be used.

Therefore, a scale commencing at 9 cents per lamp for the

first hour and decreasing in proportion to the length of

burning was adopted. It was further thought tiat if

customers paid for current actually used without

reference to the number of lamps installed, and
the company was to loan the lamps there would
be CO limit to the number of lamp?, asked for, while the

customer would not bind himself to use all of them. This
difficulty was easily seti led by grading the discount price

of current according to the average lamp hours per day,

which Wis obtained by comparing the total current with

the number of lamps installed.

The first lot of arc lamps wereinstalled in Brooklyn in the

spring of 1890, and since then the progress has been very

rapid,which can readily be seen in the fact that to-day we are

operating almost 2,700 lamps with orders ahead for some
400 more—and now is lo actual results.

It has been shown that our fears for low tension arc

lamp?, as far as the two disadvantages mentioneei, were
almost without actual foundation, and that we can to-day

furnish lamps as cheap as our high tension competitors

and still make as much profit as on our incandescent in-

stallation.

In my hurried departure from Brooklyn, I was unable

to collect what data I desired, but will submit 10 you a

complaint report on arc lamps for the year 1893, which
will show more clearly the defects which we are now cor-

recting :

Number of Ward lamps In use 2,246
Number of B jou lamps in use 400
Total number of complaints 3 9i^
Defective carbonr 2 per cent

Retrims ,,. 7 *'

Defecti\e adjustment , . .. 12 "

Fuses and plugs blown—unknown cause.

.

10 "

Loose connec ions, caused by storms 6 "

Trouble with mechanism of lamp 12 "

Carbon holders broken and burnt out i

Lamps grounded external , 8 "

Defective cleaning .,. 16 "

Defective house wiring 2 "

Resistances burnt out and grounded 5 "

Defective installation . . ^ « . . .

.

i "

No trouble when men arrived ro "
Specialcomplaints

,
8 "

Total number of trimmers 17
Average number of lamps per trimmer .... 144
Maximum tumber of lamps per trimmer. . 170
Maximum trims p( r trimmer, 182
Labor and material for repairing, repainting
rewinding resistances and changing lamps
inc'uding testing of all new lamps
.... ' <,,*-.. • .

.
. . 75 cents per lamp per year

Globe renewals, exclusive of those paid for

by customers , . . 7 cents per lamp per year

Mr. Spencer: Of course the introduction of arc lamps
on incandescent circuits has been of gradual growth. The
great advantage in using a-cs in this way is the fact that

one class of machinery only is necessary which will con-
siderably cheapen the production of the current. This is

the principal reascn why the alternating arc lamp has been
introduced, although anyone who has studied the problem
knows that it induces a great many more difficulties than
we experience in the direct arc lamp. In the first place
the d'Stribution of light from an alternating aic lamp is

not all that is desired. It is one of the fortunate things

about a direct current lamp that the light is produced on
one carbon, and if that carbon is put uppermost the light

is thrown down, and we get the full advantage of it, while
in the alternating arc lamp we have the carbon meeting in

both directions and the light that comes up in most cases
is wasted. I think, however, that can be overcome by a
proper designing of the lamp. The most serious objection
to the alternating lamp is the ncise; but in spite of the
noise I think every central station man who has s'udied
it has discovered that \ here is a wide fit Id for it.

The criticism is made by our friends on the other side

of the water, that in spite of our boasted advance in

engineerng in this country \7e are sadly deficient in the
line of arc lighting. It is s: id that the arc lamps that are
furnished to the public here would not be tolerated in any
country in Europe. The trcuble tc-day is that Americans
are using a carbon which no other nation would use. The
noise of an alternating lamp can be greatly reduced by the
use of a good carbon.
Mr. Aisdrews, Philadelphia: I have introduced a con-

siderable number of arc lamps on the incandescent circuit,

replacing arc lamps hitherto operated on the high tension
circuit. I have also introduced incandescent arc lamps in

places whch have been hitherto illuminated with incandes-
cent lamps, and in this way I have increased the income of the
station. In a great many cases customers have been paying
$10 or $15 a month for incandescent light irg, and have been
grumbling constantly about their bills, because they have
not been satisfied with the quantity of the light. By
changing them over to incandescent arc 'amps, and by in-

creasing their bills to double, and giving them four to ten
times as much ligh^, they have paid the extra money and
have been perfectly satisfied. In this line I think the
general tendency is that arc lamps on the incandescent
circuit, although potential arc lamps, will eventually
supersede the high tension arc lamps for many reasons,
I think one of the principal reasons is that customers
wish to be able to turn c ff and on their lights at pleasure

—

on dark days for example—and not wait for the regular
arc circuits to be turned on.

Mr. Ayer; Do you use direct or alternating current.
Mr Andrews: I use both. I have had some

experience with the Helios lamjs and I think
the alternating arc lamp, as a class is a
great addition to the central station income. The
ahernating cnrrent is far more flexible than the ordinary
direct cuttent for incandescent lighting, and therefore we
are able to apply it to places not ordinarily feasible with
the Edison three-wire system. We charge our customers
by meter exclusively; we have been charging hitherto
fifteen cents per thousand watt hours, and giving a varying
discount, according to the s'ze of the bills.

Mr. Nicholls; Does the company supply the carbons?
Mr. Andrews: Yes, and trims the lamps. I would

also desire to emphasize Mr. Spencer's remarks with
regard to the effect of the carbons. I have tried nearly
every carbon that is made in this country, and I have come
to the conclusion that it is imposs:ble to produce a per-
fectly satisfactory light. I think that as soon as the
carbon manufacturers of this country are able to produce a
carbon which will give the same effect as foreign carbons,
it will give an additional impetus to the business, and it

will be a great thing for central station managers.
Mr. Ayer: I think it is essential that we should em-

phasize this demand for a good carbon. In practice I

know that it is easier to get more money for a lamp witti a
first class carbon than with ordinary carbon.
Mr. Van Trump: Two years ago we decided to place

arc lamps on the incandescent circuits at Wilmington. We
had at that time a number of series arcs running. We
were not prepared to throw away our series arcs and buy
low potential arcs for our incandescent circuits. We have
at this time 150 latnps on our incandescent circuit, and we
have increased our series business as well. We are getting
a rate often cents a lamp hour—about 21 cents per kilo-

watt hour from our arc lamps: with a minirtum charge of

$2.50 per lamp per month.
The matter of arc lamps on incandescent circuits appears

to have solved several problems. We are now under-
taking with that system work that I would hesitate to try

with incandescent lamps—that is the lighting of a large

free library. We hang the lamps directly on the ceiling

reversing the current and burring them upside down, with
a large reflector underneath. The light goes on the ceil-

ing; you cannot see the arc at all, and the room is

thoroughly lighted from end to end.

An Electrically Operated Ferris Wheel.
It is reported that a "Ferris Wheel" larger than that at

the World's Fair wilt be erected in London this year. The
accounts are rather hazy, but it is said that the wheel will

be 300 feet in diameter, the whole structure standing 320

feet high. The number of carriages is to be 40. The
axle will be a steel tube 50 feet Icng and seven feet in

diameter. The standards which support it will be in the

form of quadrilateral towers, with two of the legs inclined

toward the wheel, the style being substantially similar to

that employed by Mr. Ferris. These towers will have

four floor?, on which will be restaurants and other rcoms

for the public. Hydraulic elevators are planned to pro-

vide access to these floors. It is intended to operate the

wheel by two electric motors of 50 horse power each, turn-

ing a drum driving large wire ropes, which will run in

grooves on the periphery of the big wheel. At Chicago a

1,000 horse power engine was employed to operate the

wheel by glaring on the outer rim, but it was found that a

great excess of power was provided, and very likely 100

horse power would have been sufficient to slowly turn the

nicely balanced structure.
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Nicholson Compression Coupling.

The Nic'iolson patent n inged face corapressioi coup-

ling, which is shown in Fig. i, indcsign, construction and

general operation has proven to be reliable and possessing

some distinctive features over old-style couplings. In ap-

pearance it resembles the ordinary fiinged face coupling.

Ttic twohalfcastings are bored tapering, and have flanges on

the ri n to cover bolt heads and nuts. The outer faces of the

hubs are closed almost to the shaft by a rib or projection,

through which slots are cut to place the keys or jaws in

position while the coupling is bei ag fi.xed on the shaft The

steel j uvs have double taper, turned to fit bores of cast' ngs,

and are concaved on their inner faces a trifle less ihan the

radius of the shift, which makes the grip positive when

flanges are drawn up by the bolts. The couplings are con-

structed to allow a space of from -^g to 34.' of an inch between

flanges, thus enabling a trifle larger or smaller size of shaft

than gauge siz; to be coupled. This feature will be readily

appreciated, as it allows extra couplings to be carried in

stock, so that, in case of an accident, they can be immedi-

ately applied to shafts which may have become broken or

twis'ed off, or another shaft, m xy be couplad on without the

necessity of key-sea'iog the old s'laft or making exact

FIG. T. NICHOLSON COMPRESSION COUPLING.

measurements to insure a perfectly tight fit. Fig. 2

shows the construction of the Nicholson coupling. It has

been placed upon the market by the Link Belt Machinery

company, Chicago.

Portable Thomson Recording Watt-
meter for Street Car Testing.

It is frequently necessary in electric street railway prac-

tice to test the power consumption of the cars, and here-

tofore the General Electric company has furnished a 500

volt meter mounted rigidly within a mahogany box for this

purpose. This was, however, found to be not without

faults. Experiments have been going on for some time to

evolve a satisfactory portable recording meter for the pur-

pose named, and the General Electric company novv an-

nounces one which will satisfy the many requirements of

street railway service.

The meter in question consists of a Thomson recording

meter mounted on a skeleton metal frame, and having a

capacity of 25 amperes at 500 volts. IciS mounted within a

polished wood carrying case about two thirds the size of

r
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absolute safety and convenience, and gives perfectly ac-

curate rcidings.

This portable meter, a cut of which is presented here-

with, is normally rated a' 25 amperes. In testing street

cars, however, the current will frequently, for short inter-

vals, very greatly exceed this as when starting, or upon

heavy grades, but this meter is so constructed as to record
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between the double contact posts and one of the

single posts. To change circuit, the handle is

turned, and by means of the ' Xntric" move-

ment the arm flies, one end to the next single post and the

other to the second part of the double post. An important

feature in "Xntric" switches, is that the base, cap and

handle of the five ampere and lo ampere single pole, 10

PORTABLE THOMSON RECORDING WATTMETER FOR STREET CAR TESTING.

these sudden bursts of current accurately; and enormous ampere double pole, and the three point are all the same
overloads may be carried through the meter for short in- s\t\ This greatly improves the appearance of switches

tervals without delrlmen": to the instrument or impairment when bunc'ied together.

Thomson Recording Wattmeter for Arc
Circuits

The success which the Thomson wattmeter for incan-

descent circuits has experienced has prompted the General

Electric company to design a recording wattmeter to be

used especially for the measurement of energy consumed

in groups of arc lights in commercial lighting, such as

in stores, factories, halls, etc. It is a true wattmeter, modi-

fied in its principles only to meet the change of conditions

NEW THREE WA\ SWITCH.

of its accuracy. The m;ter has been subjected to careful

and se\e e tests with satisfactory results.

New Three Way Switch.

The Metropolitan Eiectiic company, Chicago, is now

ready to supply the trade with a new three point switch,

FIG. 2. NICHOLSON CO

the former type. The meter is suspended between two

networks of interlaced rubber cord, or, as it were, between

two rubber hammocks. This method of suspension saves

the meter from violent agitation or shocks, and renders its

accuracy reliable. It is the first time that this system has

been applied to the recording meter, and it is a feature

which will recommend it to all street railway men. The

meter may be placed upon the floor of the car with

MPRESSION COUPLING.

illustrated in the accompanying cut. It is built on

the lines of the popular "Xntric" switches and it is

a modification of the lo ampere single pole switch.

The porcelain base contains four contact or binding posts

instead of two, as in the single pole switch; two of these

posts are joined together by a metal strip on the bottom of

the base, making the three points, one double and two single

contact posts. The contact arm always makes a contact

THOMSON RECORDING WATTMETER FOR ARC CIRCUITS.

of arc light service. It is slmi'ar in construction to the

Thomson recording wattmeter, and has the same damping
device—a copper disk and two permanent magnets. It has

been designed to be suspended from the ceiling by two brass

rods fastened to a simple ceiling board, and is inaccessible

except to those who understand its manipulation. A spe-

cial feature of the meter is the safety cut-out contained

within the cover proper. It is designed to close immedi-

ately on possible trouble occurring within the meter which

might result in the burning out or breaking of the circuit.

The cut-out serves to short circuit the meter and cut it out,

rendering trouble in the meter impossible. At the same

time it preserves the continuity of the c'rcuit and permits

the lights to burn without interruption.

The connections of the meter are exceedingly simple.

The connection blocks are at the top, the wires being

brought first to the ceiling board, and then dropped to the

meter. The two terminals farthest from the front of the

meter are connected to the line through a cut-out, the two

front terminals being connected to the lamps in the house.

The meter will run backward and register correctly, sub-

tracting instead of adding to the sum on the dial. The
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meter is shipped fully assembled and ready for installation

.

as swown by the accompanying cut. Careful tests show
that the same accuracy can be exp:cted on a minimum load

as OD a maximum.

New Perkins Switches.
Probably no firm manufacturing electrical appliances is

wider known for the excellence of production than the

Perkins Electric Switch Manufacturing company of Hart-
ford, Conn. In the Gibbs switch it presents an appli-

cation of a principle which heretofore has for the most
part been neglected in switch construction. As the handle

of the switch, upon being turned from left to right, rises,

by aid of a screw thread cut upon the same, a nut loose in

the insulating block is pressed forward, as soon as released

from the lock in the base of the switch, with great rapidity,

and, after a quarter revolution, again falls back into a

lock, where it is firmly held, these parts revolving only in

one direction. A special feature of this switch is in the

loose contact pins, which allow automatic adjustment

between the points, by the use of which the contact is
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has not heretofore been obtained in switch work. This

switch has a carrying capacity rated at 220 volts, with a 10

to 20 ampere current. Several of the switches manu-
factured, including the single and double pole types, are

illustrated in the accompanying cuts.

The Perkins Electric Switch Manufacturing company

NEW i;erkins switches.

has recently purchased the entire business of the Water-

house Lamp Manufacturing company of Hartford, and

will shortly make it a leading part of its business. G. W.
Conover, with offices in the Monadnock building, Chicago,

is the western representative of this company, and he

reports that he finds a decided increase in business since

the first o[ the year and indications of a large spring trade.

Westinghouse Direct Current Arc Gen-
erator.

The Westinghouse Electric & Manufacturing company

has for a long time been carrying on a series of extended

NEW PERKINS SWITCHES.

assured with every point by the pressure of the strong,

spring copper brushes, which upon one end of the pin

force the other against the adjoining contact plate. When
this contact is made the insu'ating block is free to move
in any direction and therefore is prevented from binding

the contact pin. This assures absolute interchanging

simplicity and strength, which will recommend this switch

to purchasers who have been annoyed by the breaking and

inability to replace the parts of switches. The Perkins

company has noticed the demand for a flush switch for

use in residence and office installations, and has devised

one in which is presented the novel feature, whereby a

spring lock fastens the flush plate to a cast-iron box con-

taining the switch, so that no one not provided with a

specially designed key can remove the plate or turn the

switch. The importance of this invention is at once

seen, as it will only permit authorized persons to have

access to the switch and recommends itself for use in

rp^T^

NEW PERKINS SWITCHES

and elaborate experiments with a view of obtaining a ma-

chine which would better fulfill the requirements of direct

current arc lighting than any heretofore in use. The re-

sults of these experiments have been embodied in the new

direct current arc machine shown in the accompanying

cut. It belongs to the open coil continuous current class

'::?^^??^?^^
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theaters, public buildings, insane asylums and like in-

stitutions. The new porcelain switch for fine installations

is constructed of plain white porcelain, but is also furnished

with such decoration as may be requested. The new

single pole switch, guaranteed to break a 500 volt cur-

rent, although having only a 2^ inch base, it is claimed,

has been fully tested by the Massachusetts Engineering

company of Boston, Mass., and recommends itself at

CD ce to the electrical trade. The same mechanical con-

struction is used in this as in the double pole switches, but

by a different arrangement a break of i}{ inches is obtained,

or more than one-third on each side, which it is claimed

CURRENT ARC GENERATOR.

and is similar in general appearance to the company's

standard alternating current dynamos; that is, it consists

of a circular cast-iron yoke, parted horizontally and hav-

ing inwardly projecting poles. The armature is of the

toothed type with lathe-wound coils, especially heavily in-

sulated. Particular attention has been paid to the com-

mutator of this machine. Satisfactory results are hoped

for by the adoption of a new type which presents a large

bearing surface for the brushes and which has the seg-

ments separated by half an inch of insulation, so that the

apparatus is quite free from vicious sparking. Four sets

of copper brushes collect the current without the use of

*'blow outs" or other devices intended to avoid sparking.
The field coils are connected in series with one another.
The exciting current is supplied from a separate low voltage
machine, so that the use of high potentials in the field

windings is avoided. The accompanying illustration

shows a 60 lighter of this type rated for a speed of 750
revolutions. The efficiency claimed for this machine is 90
per cent. The lamps used upon this system are of nomi-
nal 2,000 candle power and of the rack feed type, af-

fording the same method of regulation secured in the com-
pany's existing constant potential lamps.

Graphite Sight-feed Lubricator.
The difficulty which has been experienced in oroperly

supplying steam chests and cylinders of engines and
pumps with graphite lubricant has been overcome by the
Lunkenheimer company, Cincinnatti, O., in the device

NEW PERKINS SWITCHES.

known as the sight-feed lubricator for engine cylinders and
steam pumps. This lubricator not only fetds the graphite

automatically and continuously in desired quantities, but
also does it visibly, by passing through a sight-feed. The
cup may be attached like any ordinary sight-feed oil lubri-

cator to the steam pipe above the throttle, and can aUobe
attached beiow the throttle or on the steam chest, with the

upper steam connection above the throttle. In Fig. i is

shown the exturnal appearance of the cup; in Fig. 2 the

sectional interior construction. All the cups sentoutby the

GRAPHITE SIGHT-FEED LUBRICATOR.

Lunkenheimer company are constructed of the best mater-

ials and are tested before leaving the factory.

Another Edison Lamp Decision.
By a decision rendered Tuesday Judge Ricks of Cleve-

land, O,, denies the motion of the Universal Electric

company to dissolve the existing injunction obtained

against It by the Edison Electric Light company, restrain-

ing the Universal company from infringing the Edison

lamp patents. The Universal company moved to dissolve

the injunction on the grounds that by reason of a certifi-

cate attached to the Edison lamp patent in 1883, which

referred to certain foreign patents for the same invention,

that patent expired with the English patent last November,

or, at any rate, that the Edison company was estopped

from contending that it did not then expire. Judge Ricks

defeated the Universal company on both grounds, and the

injunction against that company will continue in force.
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CORRESPONDENCE.
New York Notes.

New York, March 19. — On Friday, March i6th,

the bill prepared on the rapid transit situation by the

Chamber of Commerce was introduced into the Senate at

Albany. It provides for a new rapid transit commission,

to consist of the mayor and comptroller of the city, the presi-

dent of the Chamber of Commerce, and Samuel D. Bab-

cock, Seth Low, John Clallin and Alexander E. Orr, with

power to fill vacancies in its own number and legislates the

present commission out of office. This is a very important

period in the history of the attempts of New York to

secure rapid transit, and it is to be hoped, if the bill

becomes a law, that the new conimission will take advan-

tage of the efforts and the mistakes of the existing com-

mission. For three years tiiat body has been endeavoring

to propose some plan that would be practicable

and at the same time acceptable to the people. During

this time many ideas have been advanced, many proposi-

tions entertained and many, many dollars spent. The

commission has doubtlessly upon several occasions erred

seriously, and it has been made to stand the brunt of se-

vere criticism, but the importance of the project must be

taken into consideration. While it is true that the visible re-

sults of the labor of the commission are not apparent, rec-

ord of the obstacles which have militated against the pro-

ceedings of the body, must be bDrne in mind. There can

be no doubt that the efforts of the gentlemen composing

the commission were honestly devoted to the problem,

which it was hoped they would solve, and although the

body is at the present time unpopular, many valuable re-

sults and plans remain as the product of its investigations.

However, the inaction of the commissioners, enforced,

although it may have been at times, was very trying to the

patience of the people who are complaining at the existing

state of affairs. It is to be hoped the new commission will

not share the fate of its predecessor.

The bill proposes an issue of bonds to pay for the con-

struction of an underground road by a responsible corpora-

tion. When completed, a lease of the property for thiity

years will be offered at auction and sold to the company

making the highest bid. The successful bidder must pay

interest on the city bonds and also an annual rental, the

rental to be applied to a sinking fund for the retirement of

the bonds. The first lease shall be terminated upon the

retirement of the bonds. Then it shall be sold again to the

highest bidder, on such terms as the city may prescribe,

and resold every thiity years, the successful bidder for the

lease purchasing from the previous lessee the rolling stock

and other personal property at a price to be tixed by arbi-

tration. Great care has been taken in the preparation of

the bill, in order to surround with all possible safeguards

the bond issue and the charter of construction, operation,

and supervision of the work. It is proposed that a board

of engineers shall pass upon or suggest economies of con-

struction and operation and that the work shall be super-

vised by a commission, to be composed of men of the

highest reputation.

Few have doubted that an underground road would

ultimately be decided upon, and the advantage of electricity

as a motive power under such circumstances are so plainly

apparent that it is well nigh a foreseen conclusion that it will

be adopted. Such an advent would be of the most practi-

cal importance to the electrical profession in this country

and would impart an impetus to research and invention

for improvements particularly applicable to the demands

of such a system that would be far reaching in its results.

The career of the bill introduced into the Senate last week,

will be watched with great interest.

Large delegations of business men from New York and

Buffalo attended the joint hearing given March 14th, by

the Senate and Assembly Committees on Miscellaneous

Corporations on the bill which proposes to reduce tele-

phone charges. The bill was introduced by Senator

Parsons and Assemblyman Gerst, of Erie County. It

proposes to establish a graded rate of telephone charges

in cities of different size throughout the state and to create

a commission which shall have jurisdiction over the com-

panies. Many speakers, among whom was C. C. Shayne,

the representative of the New York Board of Trade of

Transportation, spoke upon the subject and were practi-

cally unanimous in condemning the existing telephone

rates as too high and in appealing to the Legislature for

relief. Hamilton Harris, representing the Metropolitan

Telephone company and the Albany company, asked for

time in which to prepare a statement showing the rates

now existing. It would be impossible, he said, to have

one fixed rate for telephones of all classes in a given city.

The rates in New York city varied, he said, from $80 to

$240, accoidirg to the kind of seivice demanded. As to

increase in rates, of which there had been complaint, this

was necessary because of the increased expenses. The

Metropolitan company had not paid a dividend the last year.

The Albany company had never paid a diviiend on its stock.

John G. Milburn of Buffalo spoke britfly on behalf of the

Bell Ttlephone company of Buffalo. He also asked for

time in which to prepare a statement. The joint confer-

ence granted the request of the representatives of the

telephone companies for time in which to prepare state-

ments as to the cost of telephone service. Another hear-

ing will be held in two weeks.

Vice-Chancellor Van Fleet, of Newark, N. J., granted an

order March 7th restraining the directors of the Edison

United Phonograph company, which holds foreign patents,

from holding an election in Edison's works, at Orange,

on the same date. R. Wayne Parker made the application

for Colonel Gouraud of England, and Thomas A. Edison

and A. Q. Keasbey appeared for Jesse Seligman and

other partners. The election was postponed for two

weeks, and the vice-chancellor will hear arguments this

week in regard to votes in dispute. The stock is equally

divided among different parties. Colonel Gouraud alleges

that he sent two shares of stock from England in time to

be registered for himself and Mr. Edison before the

twenty days' limit, but that the other parties neglected to

register the stock, thereby disqualifying the two votes,

as the by laws provide J:hat no stock transferred within

twenty days before an election can be voted. The vice-

chancellor said that, if Colonel Gouraud proves this, he

will see that he has the right to vote the stock. Mr.

Keasbey holds, however, that Mr. Eaton, who neglected

to register one share, cannot vote in the election, as the

opponents of Mr. Edison are not to blame for the neglect

to register this share. If Mr. Keasbey gains his point,

his clients may control the election.

Frank W. Hawley, vice-president of the Cataract Gen-

eral Electric company, received a fifty-year permit, March

I2th, from Superintendent Edward Hannan, of the State

Department of Public Works, for his electric company to

put in an electrical plant along the lines of the state canals,

by which boats can be operated with electricity by the

trolley of another system. The company shall not charge

for use of such power by the canal boatman at a rate ex-

ceeding $20 per electrical horse power for each season of

navigation. Mr. Hawley says that is the maximum
charge that can be made, but that the rate will undoubt-

edly be much lower. Even at $20 a horse power, he says

that an owner would saved 50 per cent, a season on the

operation of his bo3t in comparison with the present cost

of canal boat propulsion.

The company will obtain its electrical power at Niagara

Falls, from the Niagara Power company, and transmit it

to Albany, along the line of the Erie Canal. There is

another company, having the same directors as the Cata-

ract company, called the Erie Electric Towing & Power

company, with its principal office in New York. This

company will construct and put in operation as soon as

possible a half dozen tug boats operated by electricity,

either on the storage or trolley system, with the view of

showing the adaptability of electricity to canal navigation.

These tug boats will also tow, for a moderate considera-

tion, any horse boats, the captains of which desire to avail

themselves of such method of navigation. These two

companies are subsidaries of the Niagara Power company.

The permit granted, authorizes the company to enter

upon all canal lands of the state for the purpose ot con-

structing either on, or over, or under either canal bank a

system for propelling canal boats by electricity, without

interfering with the present method of operation. Central

power houses may be erected. The rates for towage shall

be subject to modification and review by the state super-

intendent of public works, but such rate shall not exceed

$20 per electrical horse power for any season of naviga-

tion. An important provision is that the company may, so

long as the wants of the canal are supplied, employ its

electric plant along the line of the canal in furnishing

electric light, heat and power for distribution to any point

or points beyond the line of the canal, and thus may
furnish electricity for lighting and power purposes

in all of the cities and villages along the canal.

The company is to furnish the state, free of charge, suf-

ficient power to operate motors to open all gateways lead-

ing to and from locks, and also electric lights

sufficient to properly illuminate such locks at night.

The company must have its plant for operating boats by

electricity in operation on the Erie Canal between Buffalo

and Albany within three years from date, or else the privi-

leges accorded by the permit shall be forfeited.

In case the company shall construct along the canals an

electrical plant for use known as the trolley, or traction

system, it shall be the privilege of the £tate to condemn

and purchase such property at a price equal to the actua

original cost to the original constructor, with ro per cent.^

added thereto. All work done by the company shall be

subject, as to times, places and manner, to the approval of

the superintendent of public works. All damages grow-

ing out of the use of electricity on the canals shall be

borne by the company, and the state shall in no way be

put to any expense on account of the granting or opera-

tion of the permit. The company has not yet formally ac-

cepted the permit. The granting of the permit was to a

certain extent distasteful, and many expressions of dissat-

isfaction have been heard. The Cataract company has it

in its power to demonstrate the practicability of electrical

haulage on the canal and now that the project is safely

under way the outcome will be impatiently watched.

Rumors have been in circulation lately in Wall street

that the governors of the Stock exchange proposed to

take action on the question submitted some months ago to

a special committee as to the desirability of cutting off all

the telephones connecting the floor of the Exchange with

the private brokerage offices. A large number of

the members of the governing committee are said to be

strongly opposed to brokers who do an "arbitrage" busi-

ness between this city, Boston and Philadelphia, on the

ground that it gives some members of the New York ex

change an unfair advantage. Several of the larger firms

have direct telephone connection between their offices

here and the floors of the Boston and Philadelphia stock

exchanges. Those firms can give an order for the sale or

purchase of stocks in Boston or Philadelphia, which will

be immediately executed. Then the direct telephone

wire also enables them to cover those sales or purchases in

the New York market. It is claimed that the advantage

obtained by making simultaneous quotations, say in Boston

and New York, secures to them business which would other-

wise be more widely distributed among houses not having

such facilities in the way of direct connections. No action

upon the subject was taken at the last meeting of the ex-

change.

Judgments were entered last month against the La Burt

Automatic Electric Block Signal System & Car Coupler

company of No. 203 Broadway—one, for $341, in favor

of Asa J. Stott, for salary and the other, for $2,019, in favor

of George B. Lane. The sheriff received an execution on

the Stott judgment. The company was incorporated in

August, 1892, under West Virginia laws with a capital

stock of $5,000,000 to push the invention, of John La
Burt.

An interesting test was made recently at the head-

quarters of the fire department on East Sixty-seventh

street of an electric hose signal, which, when placed in

operation, is more than likely to prove of great assistance

to firemen. The apparatus, as it was exhibited, consisted

of a battery and bell placed at some convenient place on

the engine and connected electrically with the discharge

pipe by two insulated wires running through the fabric of

the hose, fully protected from external damage and wholly

clear of the waterway. These are fastened into the metal

couplings between the several sections. The couplings

are so constructed that when they are screwed up in the

ordinary way the electrical connection is complete. A
push button is placed on the nozzle ready to the hand of

the hose man. By pressing this when the apparatus is in

service he can ring the bell on the engine and convey any

information to the engineer that may be arranged by an

established code of signals, after the manner employed on

steamships. The system is that of Howard Sargent of

Boston.

A lecture was delivered before the New York Electrical

society, on March 15th by T. C. Martin upon "The Elec-

tric Lighting of the World's Fair." The lecture was illus-

trated by a series of lantern slide pictures, and covered the

lighting effects which were produced at the fair. Par-

ticular attention was paid to the electric fountains, their

construction and operation, as well as the Court of Honor,

Mr. Martin acknowledged his indebtedness to Luther

St'eringer for his co-operation and assistance in preparing

the material for the lecture.

W. F. O.

Milwaukee, Wis,
Milwaukee, March 17.—There has been a sort of

revolution in the street railway and electric lighting inter-

ests of Milwaukee. Henry C. Payne has withdrawn from

the active management of the street railways, and E. C.

Wall has resigned as president and general manager of

the Badger and Edison lluminating companies. They
have been succeeded by C. D. Wyman of New York,

who has had considerable experience in the street railway

business.

Recently both the Milwaukee electric railway and the

West Side railway passed into the control of the Mil-
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waukee Street Railway company, and that company now
owns all the electric lighting systems and all the street

railway lines in the city. It is a New Jersey corporation,

and William Nelson Cromwell of New York is its presi-

dent. All of the Milwaukee companies controlled by the

New Jersey corporation maintain separate organizations,

the directors and officers being Milwaukee men, principally

the employes and attorneys of the main company. Ever

since the organization of the Milwaukee Street Railway

company Mr. Payne has had charge of its street railway

interest and Mr. Wall has managed the electric light

business. Mr. Payne is one of the receivers of the North-

ern Pacific Railway company. He is president of the

Wisconsin Telephone company and one of the directors

of the First National Bank. On account of his ether

interests he has been anxious for some time to get rid of

the task of detail railway management, and he has finally

succeeded. He will continue to serve as vice-president of

the main company, and as one of the board of directors.

He is the only Milwaukee man who is a director or an

officer of the company that controls every mile of street

railway track and every electric lamp In the city. Mr.

Wall virtually resigned as manager and president of the

electric light companies a year ago, though the fact has

just leaked out. It appears that the directors were de-

sirous that he should retain the management for a while

longer, and that he consented to do so. Mr. Wyman ar-

rived in the city late last week, and Vice-president Payne

at once issued an order installing him in the active manage-

ment of the road. The financial and auditing depart-

ments, according to the order, will continue to report to

Mr. Payne. Mr. Wyman, who is a native of Racine, Wis.,

was the manager of the New York belt line and of other

street railway systems. The first thing he did was to in-

spect the company's lines in Milwaukee, which are more

than a hundred miles in length, and it will be few days

before he will have his preliminary survey completed.

The system, he declares, is a model one, and he says

that he will be satisfied if he keeps it up to its present

state of efficiency. He will not attempt to acquaint him-

self with the electric lighting departments of the company's

business until he has completed his examination of the

railway system. It is announced that the coming of Mr.

Wyman will make no change in the other officers of the

company.

At the annual meeting of the Wisconsin Telephone

company it was reported that for the first time in its history

the business of the company had laken a backward step.

The total number of telephones in use was less by 400 than

at any other time in the company's annals. When people

began to feel the effect of hard times, Manager McLeod
explained, the very first thing that they did was to order

out their telephones. All of the 400 telephones taken out,

of course, had net been used in Milwaukee. The com-

pany's field of operations covers thdentire state, and it sus-

tained some loss of business wherever it had an exchange.

At the annual meeting of the company the old ofiicers

were re-elected, as follows: President, Henry C. Payne;

vice-president and treasurer, Frank G. Bigelow; secretary

and general manager, John D. McLeod. The board of

directors consists of Messrs. Payne, Bigelow, Charles Ray,

C. G. Stark, Fred Vogel, Jr., A. G. Fuller and B. K.
Miller. E. B. Cottrill is the general superintendent.

During the year the company responded to 4,300,000 calls

in Milwaukee alone, and had about 175,000 toll messages

between cities in different parts of the state. No new

points were reached, butthe compiny renewed about 100

miles of old wire. Two new metallic circuit lines were

built to Waukesha. That place is the distributing point

for toll messages between Milwaukee and the South and

West, and there are now four metallic circuit lines between

that town and Milwaukee. The company on January ist

had 6,992 subscribers, 2,522 being in Milwaukee.

What threatened to be serious trouble between the tele-

phone company and the down-town druggists was settled

a few days after the annual meeting. The company had

attempted to establish pay stations in the drug stores, and

the druggists, who wanted to have their customers, espe-

cially the physicians, use the telephones whenever they

desired, strenuously objected. The company wouldn't

budge from its position: the druggists appealed to the

telephone subscribers in general to help them in their fight

against the company, and steps were taken to call a mass

meeting. The telephone contract prohibited the use of the

telephones by any but the subscribers and their employes,

but the druggists asserted that the provision was a dead

letter in Milwaukee, as it probably is in all large cities.

The matter was finally settled by the company's withdraw-

ng its order for the establishment of pay stations in the

down-town drug stores, but the understanding was that a

new class of telephone subscribeis, to consist of druggists

and others whose use of the telephone is excessive,

should be established, and that a higher rental should be

exacted from that class of subscribers.

Just before and at the time that the liell telephone pat-

ents expired there was a great deal of talk about the

establishment of new telephone lines in Milwaukee and of

giving telephone service at low rates. Many people

expected a rival telephone company at once. Two dif-

ferent parties appeared to jump into the field, and

there was considerable noise for a time, but nothing

has come of it. A gentleman who has looked into

the matter states that the new telephones will have to be

improved considerably before they will be very formidable

to existing interests. Some time in the future, he says, a

company with a capital stock of half a million dollars may

be formed to start a new telephone system in the state, but

nothing seems to have been done. In one way, however,

the expiration of the Bell telephone patents has already

had an effect. Business houses, especially manufacturers,

whose different departments have to be connected by

telephone, are ordering out the instruments put in by the

Wisconsin Telephone company, and are buying the cheap

machines outright and putting them in. C.

PERSONAL.
G. Luthy, manager of the Royal Electric company,

Peoria, III., was in Chicago last week.

A. Mitchell Hall, general manager of the C & C Elec-

tric company, New York, was in Chicago last week.

H. C. Whitney, manager of the motor department of

the Interior Conduit & Insulation company of New York,
is in Chicago.

H. J. Jampolis, well known to the electric light men of

Chicago, was injured at a fire on Randolph street on the

15th instant by tripping over a line of hose and breaking
his leg.

Cyrus Robinson, who has occupied the position of de-

signing mining engineer of the General Electric company
for the last three years, has resigned that position and has
accepted a similar one with the Jeffrey Manufacturing com-
pany, Columbus, O. Mr. Robinson has an excellent record
as a mining expert and construction engineer and the

Jeffrey company is to be congratulated on its new acquisi-

tion to its already competent staff.

NEW INCORPORATIONS.
Ideal Light & Power company, Chicago; capital stock,

$10,000; W. K. McKee, Chicago.

Northern Electric company, Chicago; capital stock,

$50,000; Robert Mulhardy, Chicago.

Electric Power company, Portan d, Me.; capital stock

$500,000; E. C. Ramsdell, Cambridge, Me.

Electric Smelting & Aluminum company, Chicago;
capital stock, $100,000; Alfred H. Cowles, Chicago.

ELECTRIC LIGHTING.
An electric light plant is to be put in at Greenwood,

Miss.

Plooper, Neb., is to be supplied with a small electric

light plant.

An effort is being made to introduce electric lights into

Cassopolis, Mich.

P. L. Brady. Hearne, Tex., expects to put in an electric

lighting plant in that place.

All the electric lighting companies of Ottawa, Out.,
are to amalgamate in June.

Fire on March 8th destroyed the old electric plant on
Noyes Island, Binghamton, N. Y.

Beare Bros., Humboldt, Tenn., are in the market for

an electric lighting plant for that city.

A number of the citizens of Fostoria, Ohio, are interest-

ing themselves in an incandescent light plant for their

town.

The almshouse at Norristown, Pa,, will be lighted by
electricity. The Westinghouse company secured the

contract.

The citizens of Sheldon, 111., want electric lights, and a
petition asking for an opportunity to vote upon the ques-
tion has been put in circulation.

The Alma, Wis., electric light plant was destroyed by
fire the first of this month. The origin of the fire is un-

known and there was no insurance.

Neosho, Mo., is to have electric lights. The company
upon whose recommendation the plant was selected pro-

poses to furnish machinery to supply 30 arc lamps of

2,000 nominal candle power and 500 incandescent lamps
of 16 candle power.

TRADE NEWS.
The twenty-ninth annual catalogue of the officers and

students of the Massachusetts Institute of Technalogy,
Boston, with the statement of the courses of instruction

and a register of the alumni, is out. It is a book of 250
pages and gives an excellent idea of the scope of the work
pursued at the institute as well as the particulars of the
subjects and methods of instruction. Examinations for

admission to the first year's class will be held in the Rogers
building, 491 Boylston street, Boston, on the Thursday

following the last Wednesday in June and on the first

Tuesday after September 17th. Entrance examinations
will be held in June only in New York, Philadelphia,
Chicago and other principacities.

The Hornberger Electric Manufacturing company,
Elkhart, Ind., has recently issued its new catalogue de-
scriptive of its Elkhart transformer. The book is a neat
one and tells all about this particular style of transformer,
which is of the toothed type. The transformer is illus-

trated in all its details, and a number of letters in the
back of the book testify to the excellence and reliability of
the operation of this company's instrument.

The electrical society organized at Cornell University
last fall has proved of so much benefit to its members and
so much interest has been taken in it that it has been
determined to publish the proceedings of the society and
the valuable papers which have been read before it. The
main objects in doing this are to bring the society to
the attention of the electrical fraternity and to give non-
members the benefits of the papers and the discussions
upon them. The book will be issued in May and will
contain the papers nearly up to the close of the college
year. Charles E, Barry of Ithaca has the matter of
publication in charge, and it is safe to presume that such a
volume would be of value and interesting to students of
electricity and its applications as taught at Cornell Uni-
versity.

F. E. Reed & Co., 120-124 Gold street, Worcester,
Mass., has issued an illustrated catalogue of lathes and
other machine tools. It is pleasing to note that the firm
has adopted the size recommended by the American So-
ciety of Mechanical Engineers for a standard size of ma-
chinery catalogues. The dimensions of the book is 6x9
inches; this makes it possible to bind into one book for

reference such catalogues of machinery as are most used or
found desirable. The catalogue contains a description of
the works of the firm at Worcester, Mass., and explains
in detail most of the machinery it turns out. A special
feature is made of the lathes manufactured by the firm and
it is evident that it is capable of turning out about every
size or design of this class desired. The book is well
illustrated and the subject matter is exhaustive.

BUSINESS.
G. W. Conover, Chicago, western manager of the Per-

kins Electric Switch Manufacturing company of Hart-
ford, Conn., reports the outlook for business as very en-
couraging.

Albertson & Co., Open Board of Trade, Chicago, have
in use a set of magneto telephones furnished by William
Hubbard & Co., 94 La Salle street, Chicago, through
which stock reports are furnished.

E. Kuhlman of the Hornberger Electric Manufactur-
ing company was in Chicago last week looking after the
interests of the Elkhart toothed type transformer. Mr.
Kuhlman reports a steady increase in business and many
inquiries concerning his transformer.

Julius Andrae, well known throughout the West as the
pioneer electrical supply dealer of Milwaukee, has just

completed the refitting of his large store, which was re-

cently dan:aged by fire. A large, new stock of specialties

has just been received, and the firm is now fully prepared
to give prompt attention to orders. One of its latest ad-
ditions is the viaduct telephone, of which the company has
sold a large number during the last few days.

The Calumet & Hecla Mining company has placed the
order for a new iron building with the Bsrlin Iron Bridge
company of East Berlin, Conn. The building will be 40
feet wide and 125 feet long, covered on the roof and sides

with the Berlin Iron Bridge company's patent anti-con-
densation corrugated iron. The iron work for the ex-
tension to the E. W. Bliss & Co. foundry building, at

Brooklyn, N. Y,, will also be furnished by the Berlin Iron
Bridge company.

The Bryant Electric company, with western office at

1522 Monadnock buildiog, Chicago, announces that it

has for sale a quantity of No. 4 and 5 weatherproof wire.

The wire has not been used, but has come into the posses-
sion of the company during the course of trade. This is

something of a special offer, as the company is not han-
dling wire of any kind. The specialty of the company is

in the production of switches, for which it has achieved
an excellent reputation.

The Wisconsin Electrical Construction company has
completed enlarging its quarters and is now occupying
Nos. 451, 453 Broadway, Milwaukee. The com-
pany has added an extensive show room located on the

second floor, which, it is claimed, is the finest of its kind
in Milwaukee. It carries in stock a complete line of
electrical specialties, including motors and dynamos. The
company recently sold a three horse power C & C motor
to one of the brewing companies in Milwaukee, and al-

though it is being subjected to the most unfavorable con-
ditions, it is said to be giving perfect satisfaction.

The Sunbeam Lamp Manufacturing company, Chicago,
has recently brought out new lamps of six, eight and ten

candle power, which are claimed to be equal in efficiency

to the lamps of higher candle power. The six candle

power lamp is used largely in sign work and decorative

work, and a proper distribution of lamps of lower candle
power will make a considerable saving in the cost of in-

candescent lighting without giving less satisfactory results.

This company has also recently commenced the manu-
facture of a sixteen candle power 50 watt lamp an
efficiency of 3 i-i watts per candle.

The Electric Storage Battery company of Philaddphia,
manufacturer of the Chloride accuttulatcr, rtcf ntly isiued

a challenge to the matufaclureis of other tjpts of storage

batteries, dtmanding a comparative test under what
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would gecm to be trying conditions for the Chloride cell.

Failing to receive an acceptance of the terms it proposed,

but having noted that its proposed test was regarded by a

rival company as valueless as far as establishing the ques-

tion of durability and efliciency in actual service was con-

cerned, the Electric Storage IJattery company proposes to

this company that it may name the conditions under which

it would consider a test practicable to determine the rela-

tive commercial value of the cells. The Chloride company

advances the claim that the Chloride cell has more than 50

per cent, greater commercial value than any battery man-

ufactured in this country and states that it is prepared to

meet any conditions necessary to determine the correct-

ness of its statements.

It is gratifying to the Metropolitan Electric company of

Chicago to announce that it will shortly open a branch

store in S^ Louis, This move has been made necessary

owing to the extension of the company's business interests

in the West. The new store will be under the management

of experienced and thoroughly competent men and a large

increase in business is expected. The company has been

meeting with a large demand for its well-known construc-

tion material and is well satisfied with the sales made in

this line. The company is constantly introducing new
specialties, always of worth, and its latest departure is in the

shapeof a dry battery which will be classed along with the

other Metropolitan specialties. The company believes that

there is a large field for a good article of this kind and it is

making extensive preparations to push the sale of its new
battery. Another novelty which will be well advertised by
this company is its new covered porcelain branch blocks.

The other articles, which are handled by the Metropolitan

company and which have become familiar to the electrical

trade, have been meeting with an excellent sale and the

company feels that it has no reason for complaining about

the prevailing hard times.

The announcement of the intended removal of the

Central Electric company of Chicago to larger quarters is

an indica'ion of the continued and remarkable prosperity

of the company. Despite the dull times the business of

the company has been steadily upon the increase until it

has entirely out-grown its old quarters on Franklin street

—

in itself a large store—and the company has been com-
pelled to seek a building. About May ist the Central

Electric company will move to 173-175 Adams street, the

building formerly occupied by the General Electric com-
pany. Here with a floor space of about 26,000 square

feet the company will have more ample room for the ex-

pansion of its business and for the exhibition of its wares.

In the store occupied at present it commands only 12,000

square feet. The Central company has taken the agency
for the Helios alternating direct current lamps for incan-

descent circuits and will push the sale of this specialty

with its accustomed vigor. The iron armoured conduit of

the Interior Conduit & Insu'ation company, for whom the

Central company is the general western agent, has met
with much favor from architects lately and several in-

stallations have been recently contracted for in buildings

in Chicago. To satisfy the constantly growing demand
for a better and thoroughly reliable carbon, the company .

has imported directly a large quantity of the well-known
Hsrdmuth cored carbons and is in a condition to supply
any reasonable demand that may be made for them. The
Central Electric company looks for a still farther extension

of its business after its removal into its new home.

The firm of Benj. F. Kelley & Son, 91 Liberty street.

New York is so well known to the trade in general from
its 12 years' of business experience in New York that it is

not necessary to state that it is the manufacturer of the
Standard feed-water heater. The Standard feed-water
heater is constructed upon absolutely scientific principles.

It may generally be described as consisting of a cast iron

shell, containing a number of Q-shaped, seamless drawn
brass tubes. The feed-water enters the side of the base
and after circulating through the tubes, taking heat from
the surrounding exhaust steam, is discharged from the
opposite side at a temperature of from 200 degrees to 212
degrees F. without back pressure. The exhaust steam
enters the shell near the bottom, and after heating the
water leaves at the top of the heater. It may then be
used for heating purposes or discharged into the atmos-
phere, as desired. Every heater is subjected to a cold
water pressure of 200 pounds, thus insuring absolute
tightness. The company has issued a book containing an
amusing story of a father who loaned his factory to his

three sons, and how the long-headed youngest son made
himself solid with the paternal ancestor by purchasing a
Berryman feed-water pump, thereby adding to economy
and winning the factory for his own. The company in-

tends to begin the manufacture of the Berryman feed-water
heater, as the patents upon it have expired, and in all

probability an agency will be placed in Chicago. This
feed-water heater is used in connection with the plant of
the West Chicago Light & Power company, which is

illustrated and described in another part of this issue.

Westinghouse, Church, Kerr & Co , whose recent re-
moval from their old offices at 17 Cortlandt street, New
York, which they have occupied for the last 10 years, to
their new offices, consisting of a suite of four large con-
necting rooms and a private hall on the sixth floor of the
Havemeyer building, 26 Cortlandt street, was noted a
short time ago, are to be congratulated upon their larger
and more commodious accomodations. The success and
excellent reputation of this concern is unquestioned, and
it is gratifying to note its continued prosperity. It may
be said that there is scarcely any concern of just its kind;
for it is not an agent, although selling the product of others

;

it is not exactly a manufacturer, although owning and
operating shops on ten acres of ground in Chicago; it is

not in the professional consulting engineering business,
although consulted by a large clientage, nor can it be
exactly styled a contracting firm, although constantly

executing important contract work. The fact is, it is a

"kind" of its own making, wherein professional engine.r-

ing, selling, manufacturing and contracting, and especially

the developing of new and better things, are judiciously

combined. The plan of the firm in general seems to be

the development of one thing at a time, and when in con-

dition to need no further attention, beyond ordinary

improvement, its manufacture and sale is conducted
through usual channels and another new project is taken

under consideration. Among the varied undertakings, the

ones that appear most conspicuously may be mentioned in

connection with the Westinghouse engine, invented by
H. H. Westinghouse, and built by the Westinghouse
Machine company, and with the engineering development

of which, from the small, simple form to the large com-
pound type, it has been closely identified. In mechanical

stoking of coal the firm was early in the field, and has

been a leader in this class of engineering. The concern

has been foremost in the application of the mechanical

exhaust draft, and was a leader in the revolution from
simple to compound engines, which occurred about six

years ago. At the end of its first ten years of existence it

is evident that the firm is an unusually progressive organ-

ization. It has a large corps of assistants and branch

offices in the principal cities.

It is a matter of recognized fact that the West is rapidly

becoming a manufacturing country. Heretofore, in the

electrical line particularly, the territory in and about such

cities as St. Louis and Chicago, might truly have been re-

ferred to as a "country of agents." To-day, however, and
especially since the World's Fair so thoroughly advertised

the advantages of the West, bright and conservative busi-

ness men are being more and more attracted. It is not

often that one finds an Eastern man who will frankly ad-

mit that the West presents a wider and more rapidlv grow-
ing field for manufacturing, but those in the battery and
carbon business, who have received the notice recently

issued by- the Hayden-Booker Manufacturing company,
St. Louis, Mo., will appreciate that there aie two pushing,

thoroughly experienced and practical men in the electrical

business who fully understand the situation and feel it is

to their advantage to take time by the forelock. The
Hayden-Booker Manufacturing company starts well

equipped to carry on the manufacture of all kinds of open
and closed circuit cells, and, in fact, everything in the

battery line. One needs but know the personnel of the

company to feel that its prospects should be exceedingly

bright. If experience is worth anything, the Hayden-
Booker company makes its start in the front rank. The
mere mention of the name of M. M. Hayden, the com-
pany's president and manager, is synonymous with experi-

ence in the battery line. Mr. Ilayden is widely known to

battery users in this country, having been for six years in

charge of the battery interests of the Law Telephone
company of New York. He was its president and man-
ager, and only severed his connection with that company
in order to embark in what seemed to him to be a broader
field. When one calls to mind that Mr. Hayden worked
his way up in the electrical business from messenger boy
to telegraph operator, was for two years a lineman in tele-

phone work, was employed by the old United States com-
pany in construction work, and after a number of promotions
found himself in charge of the construction woik of the

West India Telegraph & Telephone company in Jamaica,
where he built two telephone exchanges—when one takes

all this in consideration, along with a knowledge of his

business experience in the management of the battery

interests of the Law Telephone company, it is not hard to

believe that the Hayden-Booker company is in a position

to fill orders which should prove thoroughly satisfactory to

experienced, practical men. Col. S, G. Booker is so well

known in the carbon trade as to need no introduction.

The Colonel was in the Confederate army and some of his

intimate friends whom he allows to be familiar, refer to

him even now as a "reconstructed rebel democrat." Col.

Booker, like Mr. Hayden, came to his present position in

life through work, and likewise is a graduate of the tele-

graph key. He was an operator on the Virginia & Ten-
nessee railroad, occupying the position at the same time
when stationed at Cbristiansburg, of postmaster, freight

agent, etc., and was at times even a justice of the peace.

After the war the colonel was in the banking business,

and, then, started in as a manufacturer of carbons. The
Fidelity Carbon Manufacturing company, at the time Col.

Booker combined his interests with those of Mr. Hayden,
was known as one ot the most prosperous in the business,

and now that the battery business is to receive particular

and expert attention, the prospects appear brighter than
ever. The company states in its circular that there has not

been a galvanic cell really manufactured by any of the

companies now exploiting cells. The object of the
Hayden-Booker company is to manufacture cells through-
out, and at the present time it has already worked up a
stock from whicn Urge demands may be filled. With Mr.
Booker, then, as a carbon maker and Mr. Hayden as a
practical battery manufacturer, it does not take a prophet
to point out what seems to be the new company's inevita-

ble future.

opcninK the circuits currents arc set up in both coils, due to the
change of flux thrnuyh the core, the current in the auxiliary
coil being such as to oppose the rapid fall of magnetization of
the core.

516.212. Electric Perforating Pen. Aaron D. Lewis,
Canton, Mo.

516.213. Alternating Current Motor. Robert Lundell,
Brooklyn, N. Y.
The motor is provided with a pair of stationary inducing

field coils and a movable or rotary armature provided with a
series of coils having' their free ends attached to a current-
collecting device and combined with fixed and% movable pairs
of current-collecting brushes and shunt circuits connecting the
brushes together in pairs.

516,217. Rheostat.
III.

Herbert McNuIta, Bloomiugtoa,

ELECTRICAL PATENTS.
Issued March 13, 1894.

516,188. Electric Railway. Mark W. Dewev, Syracuse,
N. y,

516,198. Automatic Heat Regulating Apparatus. Charles
F. Goodhue, Boston, Mass.

516,204. Magnetizing Coil. John D. Ihlder, Yonkers,
N. Y.

In order to prevent the disruptive discharge upon opening
the circuit of a dynamn due to the counter-*Iectromotive force
set up in the field windinj^s an i xtra windijig is provided of
high resistance and in sliunt with the magnetizing co'l, but
wound so as to oppose the same. Under normal operation but
little current is diverted through the shunt winding, but upon

516,239. Electrical Protection for Safes. Charles F. A.
Sturts, San Francisco, Cal.

516,253. Secondary Battery. Edwin R. Whitney, Man-
chester, N. H.

516,263. Electric Motor. Oliver F. Conklin, Dayton, O.

516,298. Dynamo-electric Machine. Frank J. Crouch,
Portland, Ore.

516,312. Process of Electric Metal Working. Hermann
Lemp, Lynn, and Walter S. Moody, Chelsea, Mass.

516,336. Car Lighting. Willard M. Miner, Plainfield,

N. J.
A branch extends from the main line exterior to the car in

which are located in series electric lamps for lighting the car,
a storage battery being placed in series with the lamps and
charged during the passage of the current through the lamps.
Should the external source of current cease, the battery is

automatically thrown into circuit with auxdiary lamps to
furnish light during extinguishment of the regular lamps.

516,341. Safety Device for Electrostatic Measuring In-

struments. William E. Ayrlon and Thomas Mather,
London, Eng.
The working parts of the instrument are arranged to be

readily insulated from the terminals of the instrument, and
subsequently short-circuited so as to bring the working parts to

the same potential, so that they may be safely handled for the
purpose of renewing the safety fuses.

516,374. Closed Conduit Electric Railway. Frederick
L. King, Chicago, 111.

516,379. Switch for Secondary Batteries. Hermann
Mi'tller, Nuremberg, Germany.

516,433. Telephone Toll Station Instrument. William
T. Gentry, Atlanta, Ga.

516,447. Commutator for Electric Machines. Camillo
Olivetti, Ivrea, Italy.

516,478. Electric Lock. John R. Donnelly, Fairfield,

Me.

516484. Regulating Socket for Incandescent Lamps.
Morris D. Greengard, St. Louis, Mo.

516,487. Electric Current Regulator. Charles D. Has-
kms, Brooklyn, N. Y.

The regulator is for maintaining constant the current of an
arc light dynamo by shifting the brushes about the con-mu-
tator, a motor being provided in the circuit of the dynamo,
whose speed is adapted to increase with increase of the current
strength to throw into operation a frictional device that effects
the shifting of the brushes.

516,492. Electric Trolley Device. Charles Knapp, St.

Louis, Mo.

516.497. S:lf-regulating Dynamo. Isaac N. Lewis,
Fort Wadsworth, N. Y.

The potential is maintained constant irrespective of the speed
of rotation of the armature, the field magnet being provided
with an auxiliary winding which opposes the main winding, the
increase of current strength due to increased .=peed causing in-

creased current to traverse the auxiliary winding to cut down
the field strength in proportion to the increase ot speed, a prac-
tically constant potential irrespective of speed being tlius pro-
duced.

516,495. System of Car L'ghting. Heating, Etc. Isaac
N. Lewis, Fort Wadsworth, N. Y.

516.498. Electric Switch. Isaac N. L;wis, Fort Wads-
worth, N. Y.

516,500. Electro-mechanical Gong. Morris Martin, Bos-
ton, Mass.

516,506. Interior Telephone System. Thomas Mc-
Coubray, New York, N. Y.

516,508. Electric Heater. Jeremiah O'Meara, New
York, N. Y.

516,524. Suspended Electric Fan Motor. Julian F.
Denison, New Haven, Conn.

516.552. Telegraph Apparatus. Josiah A. Parker, St.

Louis, Mo., and Leland L. Summers, Chicago, III.

516.553. Armature for Dynamo-electric Machines or
Motors. William B. Sayers, Glenwood, Bearsden,
Scotland.

516,558. Automatic Block Signal. John D. Taylor,
Chillicothe, O.

516,574. Electric Arc Lamp. Fred L. McGahan, Indian-
apolis, Ind.

516,598. Electrical Railway Signal. Ira L. Green, Kit-
tanning, Pa.

516,626. Closed Conduit Electric Railway. Edward H.
Brown, Salem, Mass.

PA1ENTS THAT HA^'E EXPIRED.

The following is a list of the electrical patents expiring

during the week ending March 13, 1894:

188,444. Lightning Rods. N. Van Loon, St. Cloud,
Minn.
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Plant of the Pabst Heat, Light and Power
Company of IVIilwaukee.

With the introduction of a high class of directly connect-

ed electrical machinery, many central stations have been

installed which may be taken as models of what an efficient

and well arranged plant should be. One of the finest di-

rect connected central station plants in the West is that of

the Pabst Heat, Light & Power company of Milwaukee.

As seen by the illustration, Fig. i, presented upon this

page, which gives a general idea of the djnamo room, in-

cluding two of the dynamos and the marble switchboard,

the plant has been constructed with an idea of affording

Halske Electric company of America, and is of superior

design and construction. The three large direct current

dynamos are coupled directly to three vertical engines built

by the Lake Erie Engineering Works of Buffalo, The

marble switchboard, Fig. 3, is of a decidedly handsome

appearance and contains the efficient switchboard apparatus

of that company. In Fig. 4 a view is shown of the boiler

room which comprises a battery of Campbell &: Zell boilers

of 300 horse power capacity each.

The pumping machinery is entirely of the Worthington

type and is one of the interesting features of the plant,

while the hugh chimney attracts much attention. It is 185

American Institute of Electrical Engi-
neers.

At the last meeting of the Institute, March 21st, a

paper "On the Effect of Heavy Gasses in the Chamber of

an Incandescent Lamp," was presented by Prof. W. A.

Anthony of Vineland, N. J. The discussion was opened

by Prof. William Lispenard Robb of Trinity College,

Hartford, Conn. A meeting of the Chicago members was

also held simultaneously, at which the same paper was

read and discussed at the Armour Institute. The author

was represented at Chicago by Prof. Dugald C. Jackson

of Madison, Wis. Through the courtesy of the Metro-

FIG. I. PLANT

ample floor space so that additions may be made from t'me

to time. Already the present capacity of the station has

been found to be inadequate and additions are contem-

plated immediately. The building is also about to be

enlarged by the addition of several stories, the facade being

unfinished as will be noticed by reference to Fig. 2 in the

group. The front of the building is finished in terra cotta

brick and presents a very neat and pleasing appearance.

The territory covered by the company's franchise includes

the entire business district of Milwaukee, and extensions

in the service are being constantly made. The present

electrical capacity is about 7,000 i6-cand!e power lamps, but,

in addition, the company furnishes power for operating eleva-

tors in the neighborhood and for other purposes. The

ultimate capacity of the plant is estimated at 50,000 lights.

The electrical apparatus used is that of the Siemens &

OF THE PABST LIGHT, HEAT AND POWER COMPANY, OF

feet in height; is constructed of steel trussed and lined

with brick and is regarded as one of the most substantial

structures of its kind in the country. The steam plant was

planned by the Osborne Steam Engineering company of

Chicago. It is under the supervision of Mr. Richardson

and Mr. Kruseacts as consulting electrician, the whole

being under the management of W. G. Parker, who is

officially connected with the Pabst Brewing company. It

is said that Capt. Pabst is very proud of the station and

devotes much time and attention to it.

Among the many novelties in the new electric light sys-

tem of the Hotel Ponce de Leon, in St. Augustine, Fla.,

are forty matble-Iined panel boards at different points in

the building, each of which contains an original switching

device by which every light in the building can be con-

trolled directly by the man in charge.

MILWAUKEE.

politan Telephone & Telegraph company, the American

Telephone & Telegraph company and the Chicago Tele-

phone company, telephonic communication was established

between the two meetings, with A. S. Hibbard at the Chi-

cago terminal and J. J. Carty in charge of the arrange-

ments in New York city. President Houston at New
York, spoke over the wire extending congratulations upon

the success of the dual meeting, and inform'ng the Chicago

members that the report of the Committee on Units and

Standards had been approved recommending the provisional

adoption of the term "gilbert" for the C. G. S. unit cf

magneto-motive force, the "weber" for the C. G. S.

magnttic unit of flux, the "oersted" for the C. G. S. unit

of reluctance and the "gauss" for the unit of flux density.

At the council meeting in the afternoon, the following

associate members were elected: Cornelius R. Agnew,
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New York; C. O. C. Billberg, Philadelphia. Pa.; William

L. Bliss, Brooklyo, N. Y.; E. K. Carichoff, New York;

Herbert B. Coho, New York; J. Fied Galletly, Chicago,

III., Henry Jackson, Lancashire, England; Edwin K.

Keller, Philadelphia, Pa.; John W. Kirkland, Schenectady,

N. Y.;LeoA. Phillips, Newark, N. J.; William F. B.

Rouquette, New York; Henry A. Rowland, Baltimore,

Md.; J. Brodie Smith, Manchester. N. H.; Dr Ernst

Voit, Munchen, Germany.

The following associate members were transferred to

full aembership upon recommendation of the board of

examiners: George H. Almon, Boston, Mass.; Ernst

Egger, Vienna, Austria; W. H. Brenner, Montreal, P. Q.

Clark C. Haskins, Chicago, III.; James S. Fitzmaurice,

Sydney, N. S. W.
Upon recomraendatioa of the sub-committee on papers

and meetings, it was voted to hold the annual and general

meetings of the Institute in Philadelphia, May 15th and

i6th.

As required by the rules, the council also canvassed the

nominations received from the membership during the

month of February, and prepared the following ticket for

the coming election, ballots for which will be issued in

April: For president, Edwin J. Houston; for vice-presi-

dents, Wiliam A. Anthony, Francis E. Crocker and

James Hamblet; for managers, A. E. Kennelly, W. D.

the track as at B B, Fig. 2. This makes a continuous

circuit from one terminal of the line to the other. In the

engine cab it is intended to have an indicating mechanism

connected with a primary battery and the leading wires

connected with two brush wheels making contact with the

conductors, and secured in a suitable frame. The resist-

ance of one mile of each of the steel plates or strips will be

made equal to the electromotive force of the battery; there-

fore, should a train approach as near as a mile to a draw-

bridge, an open switch, or any other short circuit, the en-

gineer would be notified by the ringing of a bell in the cab

of the engine. If two trains were running: in the same

direction on the same track and the first one should come

to a stand still, the rear train upon coming within the pro-

scribed distance would be automatically notified of the fact.

By referring to the cuts some of the applications of the

system may be understood. In Fig. 2 is shown a view of

two double track roads crossing at right angles, and the

method of connecting up the circuit so that trains a mile

from the crossing may be notified of their proximity to

each other. An open split switch is shown in Fig. 3, as

well as the method by which the system is short circuited

automatically when the switch is opened. A draw-bridge is

shown in Fig. 4 and the method illustrated of short cir-

cuiting the current in case the bridge is opened from either

direction. The most striking application of this system is

Fig. 4. Fiff. 2. Fig. 3.
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Weaver, Charles S. Bradley and William B. Vansize; for

treasurer, George M. Phelps.

Dfferential Block System.
Owing to the frequent accidents which occur on rail-

roads in spite of the many devices which have been in-

troduced to protect the roads, inventors are coustsnily

endeavoring to perfect some more absolute method of

warning engineers of the presence of open switches,

drawn bridges, an approaching train and other causes of

these accidents. Electricity has been utilized to a con-

siderable extent in some of the latest systems, and in one

of the applications of this kind which seems to have been

worked out with much attention having been paid to the

details and to the demands which must be made upon it,

electricity is the most important factor. This system is

known as the Collins' electric differential block signal sys-

tem and was invented by J. R. and A. F. Collins of

Chicago, who have spent much time in developing it.

In this system it has been made possible to divide the road

into blocks of any desired length and to cause the blocks

to vary according to the movements of the trains. The
principal idea of the invention, which is illustrated in

Fig. I, is to run two steel strips, a a two inches

wide and one-fourth of an inch thick, laid side by side at

an angle best suited to avoid short circuiting by water,

between the tracks on a 5 by 5 inch timber bolted solidly

to the ties. The strips are laid continu-

ously and unbroken except when crossings

or switches obstruct their passage and there they

are connected by insulated copper wires laid underneath

that explained in Fig. 2 where two double tracks cross

each other. It will be seen that should two trains

approach the crossings at right angles the

circuit would be completed in the same manner as if both

trains were on one track. By the connections resorted to

it was intended to make it impossible to short circuit the

wires at the crossing itself, so that the engineer is not

signalled to stop unless a train should be within the mile

limit of the crossing and running toward it. Should each

right hand track leading to the crossing be short circuittd

by incoming trains, each indicator would record the cir-

cumstance, for each engine would be supplied with an

independent battery and all the engines would therefore

be signalled simultaneously.

The detail drawing in Fig, 3 shows the device that

automatically closes the circuit when the switch is thrown

open. Draw bridges are provided with two racks, A, A,
Fig, 4. A pinion, B^ is secured permanently to a tie as

shown. When the bridge is swung either way the racks

operate upon the pinion and throw the bolt with its double

brush, B B, against the steel strips and causes the

current to be short circuited. Each end of the bridge is

provided with this attachment as seen in the detail of Fig.

4. The 5 by 5 inch timber holding the steel strips in

position, elevates the strips above the level of the rails so

that the brush wheels in passing over switches or crossings

do not come in contact with the rails crossing at right

angles.

Of course the importance of the indicating mechanism
in a system of this character is of the utmost importance.

This portion of the apparatus is illustrated in Fig. 5. It

comprises an electric bell, a spool of paper operated by

clock work and a solenoid magnetic regulator, so that not

only audible warning is given in case of danger but the

distance from the danger is measured and indicated upon

the indicator. The register paper is made in continuous

sheets, in five foot lengths, and it is wound on the spools

A and B, Fig. 5. The sheets are ruled into time and space

SL JL
J

FIG. I. DIFFERENTIAL BLOCK SYSTEM.

division, minutes being recorded by the horizontal move-

ment of the paper actuated by the clock work set in motion

automatically when the circuit is completed. The space

divisions register one mile, one-half mile, one-fourth mile

and one eighth mile, the smaller divisions being indicated

in feet; thus it is possible for the engineer to know
exactly how near to the place of danger he may be. The
clock work stops automatically when the mile limit is

reached. The pointer carries a glass syphon pen and it is

actuated by the core in the solenoid, which draws it farther

in as the resistance of the strips becomes less. At one

end of the lever a contact is made when a circuit is

formed and the bell rings continuously by an independent

current, so that the indicator is not deprived of energy

from this source, or the bell may be switched out of

circuit if desired. As this indicator records in ink, a

register is kept, to which reference may be made for the

purpose of determining the responsibility of any accident

that might occur attributable to negligence on the part of

the employes.

Liverpool Overhead Railway.

So much has been written in reference to the overhead

electric railway in Liverpool, England, that an authentic

report of its operation and a description of its equipment

is interesting. The line is the only elevated city passenger

railroad in England. According to the Railroad Gazette^

from which this article is taken, a shareholders' meeting

was held February 13th and the first half year's report of

working was submitted. The passenger train m'leage was

243,5JJ9. and the total passengers carried were two and a

half millions; being, first-class, 260,000; second-class, i,-

294,000, and workmen on special return tickets, 922,000,

The average load (computed) was about 50 per train, the

total capacity of each train being 114 passengers seated.

The report states that 95 per cent, of the trains were

punctual on a five minutes headway, which incidentially

speaks well for the automatic electric signals. The

FIG. 2. DIFFERENTIAL BLOCK SYSTEM.

financial earnings of the road as shown by the report

seems to have been satisfactory.

At a meeting of the Institute of Civil Engineers, in

London, held last month, a paper was read by James
Henry Greathead and Francis Fox, the consulting engi-

neers of the Liverpool overhead road, on the construction,

equipment and the results of operation of the road. This
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paper was supplemented by one on the electrical equipment

of the road written by Thomas Parker, engineer for the

Electrical Construction Corporation, of Wolverhampton.

the firm contracting: for the equipment. Abstracts of

these papers are reproduced herewith:

Where trains are heavy and long, and where the weight

from either end, the driver, of course, always traveling at

the front end of the train and changing ends upon arrival

at a terminus, carrying with him a key without which the

motors cannot be operated. In a train thus arranged one
driver and one conductor constitute the train staff, the

guard as well as the driver having it in his power to cut

off the current from the motors and to apply the brakes.

"O

on the driving wheels is not a consideration, separate loco-

motives may be preferable; because it is undesirable to

muhiply machines, and it is an advantage to have all the

machinery under the eye of the driver and readily accessi-

ble—in tunnel railways also thefe is piore space for the

motors in separate locomotives. In cases, however, where

it is important to limit the weight on the driving wheels,

motor cars afford an opportunity of running trains of any

length without undue weight being thrown upon the

structure. For instance, on the elevated railways of New
York the structures will not admit of heavy locomotives.and

though the traffic is such as to tax the carrying capacity

of the trains, run at the shortest possible intervals, to its

utmost limit, and beyond considerations of convenience,

larger trains cannot be introduced unless the structures

can be strengthened or motor cars be adopted.

Lighter trains resulting in better s^-eed with a given

expenditure of power, also follow from the use of motor

cars. As an illustration of this, derived from actual ex-

perience, the trains of the Overhead Railway may be com-

pared with those of the City & South London railway.

In the former case the electrical equipment for motive

power adds 6 tons 7 hundredweight to the weight of car-

riages seating 114 passengers, while in the latter the cor-

responding weight (the locomotive) is to tons 7 hundred-

weight, 96 passengers being carried. The avoidance of

shunting at the terminal stations is another important ad-

vantage attending motor cars. Every separate movement
of even a light locomotive absorbs a comparatively large

current, thus accentuating the irregularities of demand,

already sufficiently variable, upon the generating engines

and dynamos. Time is saved at the terminal stanons and

siding accommodation is reduced in length. Wear and

tear of all kinds are reduced, and the first cost of the

trains is considerably less.

The design of the carriages, Fig. I, received mUch con'

sideration, and the result is satisfactory both as regards

weight and convenience. One train consists at present of

two carriages, each 45 feet long and 8 feet 6 inches wide,

on two bogies 32 feet apart from center-pin to center-pin,

with 2 feet 9 inch wheels, 7 feet wheel base and pressed

steel frames. The carriages are all exactly alike and con-

tain accommodation for 16 first-class and 41 second-class

passengers in each carriage, with three side doors and

a passage from end to end. The first class passengers

are atone end of the carriage and the driver's box, with

FIG. 3. DIFFERENTIAL BLOCK SYSTEM.

The trains are fitted with the Westinghouse auto-

matic brake, deriving its supply of compressed air from a

reservoir on the train, the reservoir having a capacity suf-

ficient for two complete journeys, and being recharged

each journey from a receiver placed at the terminus at

the north end of the line. This system of work-

the brakes was previously applied by Mr.

The coal is tipped direct from the railway trucks into
large hoppers placed over the boilers, and is distributed by
a conveyor to the shoots of the Vicars' mechanical stokers
with which the furnaces are fitted. There is thus no hand-
ling of the coal. Water from the adjacent dock is used
for condensing, and the town water for the boilers.

The boilers are of the double flue Lancashire type, with
cross tubes; they are of steel, six in number, each eight
feet in diameter by 30 feet long, with a working pressure
of 120 pounds per square inch, and Green economizers in

duplicate are fixed in the main flues. The steam and
feed-pipe ranges are also in duplicate. The engines are
four in number, each consisting of a pair of horizontal
compound condensing engines, built by Messrs. Mus-
grave & Co., of Bolton, who contracted with the Electric

Construction corporation to supply the engines and
boilers complete, and with the company to erect the
chimney shaft 165 feet high, foundations of boilers, en-
gines, etc. The high pressure cylinders are iS/i inches
and the low pressure 31 inches in diameter, with a stroke
of 36 inches fitted with Corliss valves driven by Tripp
gear, acted on directly by the governor. Each engine will

develop 400 indicated horse power at 100 revolutions per
minute, with 120 pounds boiler pressure. All the engines
exhaust to one condenser of the tubular surface type. The
centrifugal circulating pump and air pumps are driven by a
Mu?grave "no dead center" vertical compound engine,
and the condensing plant is in duplicate.

Each engine drives an Elwell-Parker dynamo, from
which the current is conveyed north and south along each
line of the railway by the steel conductor already de-
scribed. Hinged collectors of cast iron, sliding upon
this conductor, the top-surface of which is about thsee-

quarters of an inch higher than rail level allow the current,

when required to pass through the motors and to return by
the wheels and the rails to the dynamos. At the crossings

the conductor is bent to form wings parallel to the rail to

be crossed, in the same way as is usually done at rail cross-

ings.

The question of the relative economy of the working of
steam and electric locomotives is of great interest at the
present time. The nearest approach of the Electric Over-

FIG. 4. DIFFERENTIAL BLOCK SYSTEM.

Greathead and found to work well on the City & South
London railway, and has answered equally well here.

The air compressors are in this case worked by a small
electric motor with a gas engine in reserve; and pending
the completion of the northern extension, the compressed
air is conveyed a distance of about three-quarters of a mile
through one of the gas tube rails of the parapet to the present

northern terminus at Alexandra Dock station. A hand brake

FIG. 5

switches, etc., is at the other. When the two carriages

are coupled together to form a train, the driver's boxes are

aX the extreme ends and the two first-class compartments,

consequently together in the middle of the train. A small

.door through the contiguous ends of the carriages enables

,the guard or attendant to pass from end to end of the train.

The motors, one at each end of the train, are controlled

DIFFERENTIAL BLOCK SYSTEM.

is also provided at each end of the train. The carriages are

lighted by 32 candle power incandescent lamps connected

with the working current, and the stations are lighted by

similar lamps connected with a battery of accumulators

placed under one of the platforms at each station. These

batteries are in duplicate and are charged in series by the

main generating dynamos.

head railway at Liverpool seems to be the elevated rail-

ways in New York, worked by steam locomotives. In
each case the trains are comparatively light, though the

New York trains are heavier than those at present running
on the Liverpool line, and in each case the stations are on
an average about one-third of a mile apart. In i88g an
experiment was made upon one of the New York lines to

determine the possiblhty and the cost of

working by electricity. The results of this ex-

periment, with a continuous current system of elec-

tric traction, were used with considerable effect in the

Parliamentary Committee rooms on behalf of the Metro-

politan Railway company against the proposed Central

London railway in 1890, and a description of the experi-

ments and the results and conclusions derived from them,

with details of the cost of working the steam locomotives

on the Manhattan railway, was published in a paper by

Lincoln Moss in October, 1890. The main conclusion

arrived at was that "the cost of direct electric propulsion

would be four times that of steam locomotion" on the

Ninth Avenue railway.

It is not necessary now to describe in detail the ar-

rangements and results of those experiments, but it may
be interesting to mention that the New York experiments

were made with a train of 53^ tons drawn by an electric

locomotive of nine tons or more over a length of i^ miles

of line, with four intermediate and two terminal stations,

and having gradients of

I I and I against, and i

100' 70 54 ICO

with the load. The average speed attained was 9.4 miles

per hour, stopping at the four intermediate stations; the

average power of the generating engine was 176.8 indi-

cated horse power, and the average power applied on

the railwav was only 26.7 effective horse power, giving

thus an efficiency of 15 per cent, as regards the indicated

and tffeciive power. Eit'mates were made in detail of

the cost of installing and working an electiical equipment

capable of dealing with the traffic on the Ninth avenue

railway, about five miles long. The total arrived at was
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£771,000, including 17 gcuerating engines, each of 600

horse power, dynamos aggregating 11,000 horse power,

and electric locomotives alone costing £126,000. The

estimated working expenses for motive power, excluding

interest on the first cost, came to £135,000 per annum, or

to over 3s. per train mile.

The actual cost of the whole electrical equipment of the

Liverpool Overhead railway, for six miles of line, has

been little more than five per cent, of the above estimate

for the Ninth avenue Hne of five miles, and the working

exoenses for motive power are about 4d. per train mile,

the mileage being much below the capacity of the generat-

ing plant. With a train mileage equal to that of the

Ninth avenue line the cost would not exceed 3d. per train

mile. The actual average consumption of coal on the

Liverpool Overhead railway is about 16 pounds per train

mile for trains of about 38 tons weight, with

seating capacity for 114 passengers, running

at an average speed, including stops at stations

of about 12 miles per hour; whereas the averages on the

New York elevated railways are, as far as can be ascer-

tained, 54 pounds of coal per train mile for trains of

about q2 tons weight (including locomotives weighing 23

tons) running at an average speed, according to the

official timetables, of about 12 miles per hour, including

stops at stations. On the Liverpool railway, during the

last half year, over 95 per cent, of the trains were punctual

to time. No returns are available as to the punctuality of

the New York trains. The coal used at Liverpool is

bituminous small coal, while in New York it is anthracite

of good quality. The New York fuel consumption in-

cludes the heating of the trains in cold weather, but on the

other hand that of the Liverpool line includes the lighting

of trains and stations and the working of the automatic

signals. The working of the brakes is included in both

cases.

It will thus be seen that, far from electric traction cost-

ing four times as much as steam locomotive traction,

it is actually less expensive after full allowance is

made for the difference in the weights of trains and

other circumstances, in the two cases considered; and,

when the mileage of the electric line increases, the differ-

ence will be still more marked in its favor.

The Liverpool empty train weighs 31 tons 2% hundred-

weight, of which the electrical equipment for locomotion

weighs 6 tons 7 hundredweight. With all seats occupied

by passengers, the total weight is about 38 tons, 6 hun-

dredweight, but on occasions the standing room in the

train is also fullv occupied, bringing the weight to per-

haps 50 tons. The weight of locomotive equipment is

thus about 125 lbs. per passenger, and about 20 per cent,

of the total weight of the train with all seats occupied,

each passenger being taken at 140 pounds weight. A com-

parison of these figures with those of trains on other rail-

ways using electric and steam locomotives is given in

Table A:
TABLE A.

Electric
Motors.

Electric
loco-

motives.

Steam locomo-
tives.

Liver-
pool

Overh'd
Railway.

City and
South
London
Railway.

Man-
hattan

Eailwav,
N. y.

G. N'th'ii
Railway,
Suburban
Train.

Weight of motofs or lo-

ccmotive
Number of passenger seats

T. C. Q.

670
114

T. C. Q
38 52

20

487

752

T. C. Q.

10 7

96

241
T. C. Q.
37 7

38

490

871

T. C. Q.

=340
240

217
T. C. Q.
104 I

29

6.5

072

T. C. Q.

S3 1°

Weight of motors or loco-

motive per pa5senger, in

lbs 290

Weight of full train (all

Beats occupied)
Weight of motors or loco-

motive relatively to

weight of full tiain,with-

out motors or Iccomo-
tives, percent

Average weight of empty
carriages (without mot-
ors) per passenger seat,

in lbs

Weight of full train, per
passenger, in lbs

T. C, Q.
188 11

40

590

I,020

It need only be observed in reference to the above

table that the comparison is very favorable, so far as

weights are concerned, to the adoption of electric motor

carriages where practicable and otherwise suitable.

In other respects also, not indicated in the above

table, the advantages of the Liverpool arrangement are

considerable. The weight on the driving wheels of a full

train is 13 tons, 15 hundred weight, or about 36 per cent.

of the whole weight of the train. Taking the minimum
available adhesion at one-seventh of the weighton the driving

wheels, this gives about 115 pounds per ton of train, and

the motors give an equal tractive force with a current of

133 amperes. The electric locomotives of the City •.'v:

South London railway, weighing 10 tons, 7 hundred

weight each, give on the driving wheels 28 per cent, of

the whole weight of the train similarly loaded, and an ad-

hesion (at one-seventh of the weight) of go

pounds per ton, where the motors give a tractive

force of 100 pounds per ton, with

a current of 150 amperes. For comparison with

steam locomotives, the district railway trains may be

taken. A train of nine coaches, weighing empty 87 tons,

and seating 400 passengers, is drawn by a locomotive of

46^^ tons weighty of which 35 tons 13 hundred weight is

upon the driving wheels, having cylinders of 1 7 inches di-

ameter and 24 inch stroke, and driving wheels, when new,

of 5 feet, 9/4 inches diameter. The weight on the driv-

ing wheels is therefore 19 per cent, of the full weight of

the train; and taking again one-seventh of this, the availa-

able adhesion is 61 pounds per ton of train. With 120

pounds mean effective pressure in the cylinders, the trac-

tive force, allowing for the friction of the engine, would

be about 70 pounds per ton of train. It should be ob-

served that the tractive force given above for the electric

motors is available only so long as the stated currents

pass through the motors, and that, as the speed increases,

the current and, to a corresponding extent, the tractive

force, are reduced.

These comparative figures are shown in the following

table:

TABLE E.

Liverpool
City and
South
London
Railway.

Overhead
Railway.

District
Railway.

T. C. Q. r. C. Q. T. C. Q
Weight of train (all seats
occupied) 38 5 2 37 7 157 ro c

Weight on driving wheels 13 15 10 7 35 'i <

Weight on driving wheels
per cent, of train weight.. 36 28 "J

Adhesion at one-sevenlh of

weight on driving wheels,
lbs. per ton of train "5 yo 61

Tractive force, lbs. per ton of
train ;

Motors with 131 amperes...
Motors with 150 ampsres.. 120 100

Locomotive with 120 lbs.

mean effective pressure in

Maximum tractive force per
ton of motors or locomotive
lbs 730 367 234

The last 1 ne of Table B brings out a strong feature of

the electric motor or locomotive, viz., that, weight for

weight, it is much more powerful than the ordinary steam
locomotive. The latter has not only to apply, but it has
also to carry the materials for and to generate the motive
power. In a separate electric locomotive this advantage
cannot be utilized to the same extent as is the case in the

motor cais, but it is still considerable because, in the one
case, the whole of the weight of the locomotive is available

for adhesion, and the motors can always be relied upon to

volts, which was the electrical pressure decided upon, or

nearly 900 electrical horse power. This was split into three

units, and to allow for one spaic, it was decided to use
four dynamos for the generating plant, each having a
normal output of 475 amperes at 500 volts, at 420 revolu-

tions a minute, or about 1,200 electrical horse power in all.

The main conductor is of steel, 4 square inches in sec-

tion, Fig. 2, rolled in lengths of 32 feet 6 inches, and
weighs about 40 pounds per lineal yard. It is supported
between the main rails on wooden cross-sleepers, and rests

on porcelain insulators. The insulators were designed for

use with oil, but as the average leakage over the whole
line is only 2 to 3 amperes, this has been thought to be
an unnecessary refinement. The steel channel is not

rigidly attached to the insulators in any way, and is sup-

ported by them at every 7 feet 6 inches, except where
joints occur in the conductor, in which cases the insulators

are 2 feet 6 inches apart. The lengths of conductor are

electrically connecttd by flexible copper straps. There
are no feeders, and the return circuit is through the rails,

which are united by wrought iron bonds liveted to the

web and bridging acrots the fish-plates. All four rails are

cross-bonded at the stations, but are insulated from the

structure by longitudinal sleepers. They weigh 56 pounds
per lineal yard. The return circuit has thus a sectional

area of approximately 22 square inches. At each station

there is a cross-over road, and, in order to

surmount the difficulty of carrying the charged conductor
past the main rails at these points, it was broken and each
end was bent parallel to the main rail for some distance on
each side of it, Fig. 2 being electiically connected under the

rail, and fixed ^4 inch above it. The collectors on the cars

were made wide enough to bridge acrcss the gap thus

formed, without breaking the circuit.

The tractive force of each motor at the rim of the wheels
2 feet 9 inches in diameter, with 100 amperes exceeds

1.450 pounds (about 87 pounds per ton of train). The
we ght of each motor witb its axle, but without the wheels,

is 3 tons, and that of the motor truck complete is 5 tons

7 hundredweight.
That these motors will stand any stresses they are likely

FIG. I. LIVERPOOL OVERHEAD RAILWAY.

exert a tractive effort exceeding the adhesion due to their

own weight and that of the frame and wheels carrying

them; while, on th^ other hand, even in the case of tank
engines, only about two-thirds of their weight is usually

available for adhesion. Having regard to the large tractive

force available, relatively to the weight of the train, on
the Overhead railway, as stiown in the table, it is not sur-

prising that the promptness with which the trains get up
speed is frequently remarked upon by passengers.

Following is an abstract from Thomas Parker's paper

upon the electrical equipment:

When the Overhead Railway company in 1891 took
into consideration the employment of electric traction for

its trains, the Electric Construction corporation, of

Wolverhampton, tendered for the equipment of the line,

and secured an order for the complete installation, com-
prising boilers, engines, steam pipes, dynamos, rolling

stock, station lighting and signals. The plant was re-

quired to run a three-minutes' service on a double line six

miles in length, and to accomplish this distance in 29
minutes, including stops of half a minute at each one of

the thirteen stations. Each train was to consist of two
cars, each car carrying 56 passengers, and being of an
estimated weight of 12 tons 10 hundredweight without

motors.

To meet this service, 20 trains running at one time
would be necessary, and in considering the power required

at the dynamos, the subject was approached from its ele-

mentary basis. Curves were drawn to show the energy
absorbed by one loaded train at every point in the whole
length of the line, assuming various accelerations and in-

tervals during which the brakes might be applied to bring

the train to a standstill, the weight of a loaded train, with
motors, being assumed to be 34 tons. These curves were
modified and checked by the results of experience on or-

dinary railways, until results were obtained which would
meet the service required. In most cases

the stations were so near one another (in one instance

under 300 yards, and in others 400 yards)

that the brakes had to be applied long before the train

could attain a uniform speed, the greater part of the

energy supplied to the motors being expended in accelerat-

ing the motion of the train, which was required by the

specification to attain a speed of 30 miles per hour, if

necessary. From these curves it was an easy matter to

calculate the power required for the whole service. This
gave, allowing for the various electrical losses which were
capable of being estimated, 1,200 to 1,400 amperes at 500

to be called upon to bear has been proved, and this fact

has been found to be of great service in actual running; for

before the drivers were properly educated to their work,
they frequenty, on finding any difficulty with either motor
on the train, such as brush-leads working loose, or brushes
making bad contact, cut that motor out of circuit by
means of a plug provided on the driving switch, and con-
tinued the traffic with one motor to the end of the line.

The efficiency of indicated horse power to electrical

horse power on the line is very high, and resu'ts are given

of special tests taken with carefully calibrated instruments.

For this purpose No. i engine and dynamo were used.

This engine had been running for some weeks, and was in

thorough working order, the valves being carefully ad-

justed to give the best diagrams. The tests were taken
after the engine had been running the traffic all day, when
the load was transferred to a water-resistance tank. They
lasted over three hours and a half, volts, ataperes and
speed being kept constant, and readings and diagrams
taken every half hour.

The resu'ts of the tests are:

Diameter of high pressure cylinder, 15^ inches.

Diameter of low-pressure cylinder, 31 inches.

Length of stroke, 36 inches.

Mean efficiency, electrical horse power to indicated horse-

power, 88 per cent.

Coal consumed, 4 032 pounds.
Total electric horse power hours, 1,195.

Coal per electrical horse power hour, 3 37 pounds.
Coal per indicated horse power (efficiency 88 per cent.),

2.96 pounds.
These results are eminently satisfactory, and are borne

out by the low coal consumption in practice, of which
mention will be made later.

Curves are given, Fig. 3 a and fi , showing the power
absorbed by a train during an experimental run covering
the length of line at present open {S/'s miles) in 24 miDUtes
and 57 seconds, with intervals of 25 seconds stoppage at

stations, or an average running speed of 15. i miles per
hour. Also during one journey performed in 23 minutes,

47 seconds, or at the rate of 16. i miles per hour.

The particulars of these trials are;

March 5, 1893. First Journey.
Herculaneii?n to Alexandra {return), Ofie train on

line.

Loaded with 8 tons (iron weights).

Total time on journey, 24 minutes, 57 seconds.
Total time current is on car, 17 minutes, 7 seconds.
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Total time train is standing, 4 minutes, 37 seconds.

Total distance run, 9,030, 4 yards=5 miles, 230 yards,

say 5^4 miles.

Averrge speed while running, 15 miles per hour.

Average speed, including stops, 12 3 miles per hour.

Average current per train while running, 82.7 am-
peres, including stop, 67.3 amperes.

Average electrical horse power per train while running,

54.4 hofse power, including stop, 44.4 electrical horse

power.
Average electronaotive force, 485 2 volts on car.

March 5, 1893. Second Journey.

Herculatienm to Aiexandra {reiu?-)i). One train on
tine.

Loaded with 8 tons (Iron weights).

During four days in June, owing to the dock from
which condensing water is drawn being emptied, the en-
gines ran non-condensing, and an additional boiler was
required.

The coal used is small Lancashire slack, having the

following composition:

Per cent.

Fixed carbon 70 08
Volatile hydrocarbon 16 47
Sulphur , 1.92
Moisture 3 01
Ash 8.51

Its calorific value is approximately 75 per cent, of that of
best Welsh coal. The price of the slack which was used
until the latter part of August was 5s. lod. per ton, but

COST OF WORKING, INCLUDING THE LIGHTING OF STA-
TIONS AND THE SIGNALS.

Supervision
Generating station, wages
Drivers' wages

,

Coal
Oil, waste, grease

,

Water
Stores and sundries
Cleaning and repairs, etc., j Wages

at the car_ shed ( Material

.

Total
Allowance for signals and lighting.,

Cost of running

Train mileage .

Pence per train-mile.

Sep-
July August, tember

0.416
a.618
1.076
o.5»9
0.140
o.oio
0.049
0.545
0.284

0.416
0.590
1.043
0.718
0.139
0.013
o. 105

0.52
0-430

3-975
0,271

39.750 4'.4.^o

0.416
0.628
1-058
X.230
o. 129
0.015
0.115
0-539
0.221

4-351
0.276

40,640

^ -^ r-x r~

Telephone Litigation.

A dispatch from Toledo, O., dated March 22d, states

that suit will soon be commenced against the Central

Union and Bell Telephone companies. The dispatch is

as follows:

The largest patent suit ever filed in Toledo will be in-

augurated in the United States Court here within a few
days by ex-Congressman Frank Hurd. The action is to
be brought by tbe American Electric company, incorpo-
rated to-day, against the Central Union and Bell Tele-
phone companies. The invention involved is known as
the multiple switchboard and was patented by Martin J.
Carney, at that time an employe of the Central Union
Telephone company. It was placed on trial in Ihe
company's Toledo office, and has since been put into

use in every telephone exchange in the United States.

During all these years the inventor claims he has cot
received a cent from the Bell company for the use of
his invention. Damages for not less than $5,000,000 will

be asked when the suit is filed.

FIG. 2. LIVERPOOL OVERHEAD RAILWAY.

Total time on journey, 23 minutes, 47 seconds.

Total time current is on car, 15 minutes and 18 seconds.

Total time train is standing, 4 minutes and 40 seconds.

Total distance run, 9,030.4 yards; say S/i miles.

Average speed while runniog, 16. i miles per hour.

Average speed, including stops, 13 miles per hour.

Average current per train while ruaniog, 90 8 amperes,

including stops, 73 amperes.
Average electrical horse power per train while running,

57.1 electrical horse power; including stops, 46 electrical

horse power.
Average electromotive force on car, 484 volts.

The weight of the car complete without pissengers is

15?^ tons. For the test each car was loaded with 4 tons,

making the total weight of the train 39 tons. The average

power absorbed was 44.4 electrical horse power at 15.1

miles per hour, and 46 electrical horse power at 16 i miles,

per hour.
A comparison of the consumption of coal w hsn the num-

ber of trains is varied is interesting. During the month
of April and part of May there were seven trains on the

line, giving a lo-minute service from 5:10 A. M. to 6:40
P. M. During this period the coal burned was 22 55
pounds per train-mile. This includes coal for all purposes,

no deductions being made for charging the station bat-

teries, etc.

From June to the beginning of October the train service

has been as follows:

5:00 A. M. to 9:00 A. M., 8 trains in service.

9:00 A. M. to 5:30 P. M., 12 " " "

5:30 p. M. to 7:00 p M., 6 " " "
7:00 P. M to 8:3-) p. M., 4 " '' "

giving a five-minute service from 9:00 A. M. to 5:30 P. M.
The coal used for all purposes per train-mile has been

—

Pounds.
April 25.16
May 20.03

June 18.97

July 18.27
August 1695
September, a-- 17.20

The figures show a continual steady decrease in fuel

consumption. That for August is abnormally low, due to

extra traffic during the holiday week, the car-mileage on
the seventh of that month being 21 per cent, greater than
usual. On that day the trains carried 48,000 passengers,

each train during the middle part of the day being loaded
with over three hundred people. The average weight of

slack burned during the four months of June, July,

August and September, inclusive of all battery charging
and power at the central station and car shed, was slightly

less than 17.8 pounds, or, allowing for energy expended
otherwise than on the trains, it may be taken at 17 pounds
per train mile.

TABLi: SHOWtNG COAL CONSUMED PER KILOWATT HOUR,
ETC.

since that date, owing to the strike in the coal trade, coal

has been procured from various sources at prices ranging

up to 17s. 6d. per ton.

Under their agreement, the contractors engaged to run

the service of trains for the Liverpool Overhead Railway

company, and to supply all power, maintenance, drivers,

superintendence, etc., if required, for a period of two
years, for the sum of 3>^d. per train mile, which was esti-

mated upon an average daily running of 2,400 miles. At
the presenttirae only 5,'^ miles of line have been opened
for traffic, and the contractors have received 4d. per train

mile as, with a five minutes' service the total train mile-

age is necessarily decreased on the shorter line. For cur

rent to charge the station batteries 7d. per unit is received

which includes the maintenance of lighting and signal

plant. In the table are given figures analyzed from the

Electrical Weaving.
Since the first weaver threw his shuttle, from hand to

hand, across the warp threadsof the primitive loom, various

mechanical methods of accomplishing this motion have

been devised. The latest plan, invented by Levi W.
Lombard of Lynn, Mass., is essentially anelectrical

method, and is said to have many advantages over any

other. On two horizontal rods stretched across the fabric,

one just above the warp and the other just below, Mr.

Lombard mounts a number of carefully insulated coils of

copper wire. These coils are in circuit with a dynamo or

battery, and each one on the upper rod is so connected

with the one below it that the two are electrified at the

same instant. By means of a commutator switch the current

A

FIG. 3. LIVERPOOL OVERHEAD RAILWAY.

Aprit ,

M-y
June
July
August
September

Kilowatts
generated.

69.954
86,627

97.789
109,909

"71843
119,328

Pounds per
kilowatt-hour.

842
6.90

7.10

6,70

5-95
5-81

Pounds pel
E. H. P. hour.

6.32

5-17

530
5.00

4.44
4-34

actual working costs during the months of July, August
and September.

The increased cost of running during August and Sep-

tember is fully accounted for by the item of coal, and,

taking into consideration the fact that the Overhead Rail-

way company has not employed so rapid a service as

was at first anticipated, the average running per day being
only about 1,350 train miles, the figures indicate most
favorable results, as, even with this mileage, the trains

were run at a fair profit for July and August, and
it is evident that with coal at a normal value, the
linecan be run at a cost within that guaranteed by the

contractors.

is made to animate these pairs separately and in regular

succession. The shuttle is composed largely of iron, and

hence is susceptible of magnetic attraction from the coils,

and the shifting of polarity draws it first in one direction

and then in the other. At the end of each journey the

shuttle is held by the magnetism of the last pair of coils,

and needs no buffer. Another feature of this plan is that

the weight of the shuttle is sustained by the magnets, and

hence does not fall upon the lower warp threads, as in

other looms. The invention is said to be suited to all

classes of fabrics—cotton, linen, silk and woolen.
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HIGH WATER MARK
CIRCULATION, 1 6,630.

It is with miogled feelings of pride and pleasure

—

pride in achievement and pleasure in that success which

honest, faithful work, well done, alone brings—that we

present to our readers in this issue, under the title of

"At High Water Mark," a short history of the founding,

growth, progress, and prosperity of the Western Elec-

trician, culminating on the occabion of the meeting of

the National Electric Light asscciation at Washington, D.

C, in the publication of its issue of March 3d, comprising

no less than 16,630 copies—:he largest edition of an elec-

trical journal in the world. The details of this truly

great work will be found carefully outlined, showing in a

striking manner just what this undertaking involved

in labor, care and performance. The graphic compari-

sons, showing the amount of material employed, and the

numerous illustrations, depicting the many departments of

a great industrial-scientific newspaper will prove both in-

teresting and instructive. The concise review of the es-

tablishing of the paper, its World's Fair work, and the

production of the only real electrical daily as complete in

every particular as the weekly editions, are entertaining bits

of journalistic history. The material requirements

of the West long ago demanded a paper of their own; the

soil was virgin, the need pressing, and a commanding

and vigorous journal is the outcome. Its policy has at

all times been marked with dignity, independence, enter-

prise, accuracy, impartiality and fearlessness. Its ever

present motto has and always will be the advancement of

the eiectrical interests of the great West. To this end it

has devoted unsparingly its best enegries and untiring

labor?, and to have taken part as the advancer, encourager

and chronicler of that development, which stands to-day as

a monument of its own magnitude, whatsoever share its

induence may have had in it, is an ample reward.

As each step of progress has been marked by the mile

stones of attainment in the past, so in the future the same

zealous spirit of ambition to reach higher planes and

achieve further triumphs will be present; to subserve the

interests and promote the practical purposes of electrical

science, is the object always in view.

From the distinct domain of electrical journalism the

Western Electrician extends to its contemporaries of

the East its best wishes for their success in their own

sphere.

The letting of the contract by Superintendent Hannan of

the Public Works department of New York to the Cataract

Electric company for furnishing electric power for the pro-

pulsion of boats upon the Erie Canal has been made the

subject of a special legislative investigation by a joint com-

mittee appointed for that purpose. The officials who are

responsible for the granting of the contract maintain that,

in their cpmion, such an arrangement was for the good of

the stale and the increase in value of the state's property.

Generally speaking, however, the action of Superinteodent

Hannan is condemned. It is claimed that it has by no

means been demonstrated that the electric trolley system

of propulsion is practicable on the canals, and that experi-

enced canal men seem to be convinced that it is not so. If

it had been proved to be, those who are opposed to the

late proceeding ask why should a monopoly for such a

long term be given to a particular corporation without in-

viting offers from any other or inquiring into its responsi-

bility or designs ? Furthermore, it is urged that there is a

suspicion that the company wished to get possession of the

banks of the canal for a right of way through the state for

purposes of a general business in supplying light and power

to towns and private customers, and that it cares little

about the right to propel canal boats except for the advan-

tages incidental to it. It is significant, too, that a bill re-

pealing the act authorizing such a contract was pending in

the Legislature. There are many interests involved in

this measure, and it is to be deplored that hasty action was

taken, which may have a bad effect upon the enterprise.

The official report of the February meeting of the

American Institute of Electrical Engineers contains some

interesting information for '"outside" members, as they

are termed by those who control the New York meetings.

The president announced that he had received "an appli-

Cition from Chicago to elect a local honorary secretary so

as to permit local meetings to take place." This request

had not been acted upon by the council according to the

rules, but the president explained that he was "very de-

sirous that these meetings shall be held," and he asked

the New Ycrk meeting to "authorize the little iiregu-

larity." Of course, the New York meeting had no right

to do anything of the kind, having no authority whatever

in the matter, yet at the bidding of the president it pre-

sumed to authorize an irregular act. In marked contrast

with this action was the decision to postpone consideration

of proposed amendments of the rules. One of the gentle-

men who presumes to direct the course of the New York

gatherings and outline the policy of the organization urged

postponement, and in his argument admitted that he

found himself in a "somewhat anomalous situation,"

which he explained to be "with some doubt whether these

monthly meetings at New York are the Institute or

whether the Institute is only the body of people convened

at the annual meeting in May." It seems hardly possible

that any doubt should exist at this late day in the minds of

the faithful after President Houston's emphatic declaration.

Yet such is the case, as shown by the official report printed

in the Transactions. "The somewhat anomalous situa-

tion" or something else caused the members to postpone

action on the rules, but not on the subject of the Chicago

meeting which they "authorized." In this connection it

might be well to add that the secretaiy's report of the

proceedings in March leaves no room for doubt as to his

position. Following President Houston's interpretation he

says;

The 84th meetings of the Institute was held at 12 West
Thirty-first street. New York city, March 21st. * * *

A meeting of the Chicago members was also held simul-

taneoufly ^ * * at the Armour Institute.

Of course this is in keeping with the views of the

majority of the New York members, but self-respecting

raembeis living oufside of New York do not like the

patronizing air assumed by the " Institute."

The old controversy between street railway and tele-

phone companies, respecting the liability of the former for

damages indicted upon the latter by reason of the inter-

ference with the telephone circuits by the railway wires, has

been passed -upon by the Supreme Court of Tennessee.

The result is a victory for the telephone .companies, the

court deciding that the railway company must make good

the cost of changing the te'ephone system so as to obviate

the troubles caused by the electric railway lines. In ihe

opiuion accompanying the decision the court says:

The doctrine that reason sanctions and justice ap-

proves, as it appears to us, is that the lawful, harmless
and accustomed use upon one's land, alike of water, air

or electricity cannot be lawfully obstructed or impaired by
injurious act of another, attended with such disturbance

of natural and existing conditions and consequent loss as

that causfd by conduction in this case, especially when
the party performing the injurious act had the power to

obviate and remedy the injury or loss without greater sac-

rifice comparatively than is required of defendiiat in this

case to remedy conduction. It is not material that the act

is done on the premises of another than the injured
party.

This decision concedes practically everything that the

telephone men have claimed throughout the controversy.

In the present case the amount involved wa^ only ^4,500,

but the principle was one of the greatest impor tance to street

railway men throughout the country, and the case was

stubbornly contested. It was claimed by the street railway

men that a victory for the telephone in this case meant to

concede to it the exclusive right to the use of the earth

return. This position the street railway men disputed,

claiming that their right to the use of the streets was

superior to that of the telephone company. The con-

clusions reached in this case will prove a surprise to many
street railway managers.

Elsewhere is presented the report for the first half

year's working of the Liverpool Overhead railway as well

as an exhaustive description of Ihe electrical and mechanil-

cal equ"pment of the road. The experiments and trials of

the first six months afford very interesting subjects for the

consideration of railway engineers. According to the

figures presented the actual average consumption of coal

on the Liverpool Overhead railway is about 16 p9unds

per train-mile for trains of about 38 tons weight with

seating capacity for 114 passengers, running at an average

speed, including slops at stations, of about 12 miles per

hour; whereas the average on New York elevated railway

is, as far as can be ascertained, 54 pounds of coal per

train mile for trains of about 92 tons weight, including

locomotives weighing 23 tons, running at an average speed

of about 12 miles an hour including stops at stations.

These figures are significant, and, when the differing

circumstances are taken into consideration, it would seem

that from the standpoint of economy alone, the elevated

electric railway is in a position to successfully compete

with steam railways.

The gross revenue for the half year was, approximately,

$92,500, and the working expenses about $68,800, or

practically 75 per cent. After paying interest, there was

available for dividends sufficient to pay five per cent, on

the prefened shares and one per cent, on the ordinary

shares. These results are noteworthy and herald without

doubt the inevitable approach of the overhead electric

system for large cities. It is to be hoped that the com-

panies building elevated roads in this country, and who
are hesitatitg when the subject of motive power is en-

countered, will thoroughly study the facts compiled by the

constructing engineers of the Liverpool Overhead railway.

No more felicitous time could have been chosen for the

publication of these figures, as far as Chicago is concerned,

than the present. With two new elevated roads hesitating

between the adoption of electricity and steam, and two

steam roads in operation, seeking for a more economical

motive power, this city is in a condition to digest with

care the papers of Messrs. Greathead, Fox and Parker.

And no city is more alive to the possibilities of the elevated

electric road than this, for it has had an example of the

fine and reliable service possible from such a system in the

Intramural road at the fair. It is to be hoped that if a

smokeless and a cinderless road does not appeal strongly

to the managers of Chicago's existing and prospective

schemes of rapid transit, that the vision of increased divi-

dends will have a greater incentive than considerations of

public approval.
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Death of J. L. Barclay.
Thfc numerous friends of Jacob Livingston Barclay of Chi-

cago will learn with regret of his sudden death at Pittsfield,

Mass., of appendicitis, on March 26th. Mr. Barclay had

gone to PitCsfield to attend to some electrical business and

was there stricken with that disease. Dr. W. T. Bull, the

famous New York surgeon, was immediately sent for. lie

performed the usual opeiation, and the patient was ap-

parently in a fair way to recovery when blood poisoning

set in.

Mr. Barclay had long been known as one of the most

successful salesmen in the electrical business. H's first

venture in this line was with Holmes, Booth & Ilaydens in

whose service he remained for a long period, making an

excellent record as a wire salesman.

While still representing that company, Mi". Barclay took

the western agency of the Sprague Electric Railway &
Motor company. For a long period nothing but stationery

motors were sold, but after the Richmond Electric railway

experiments Mr. Barclay was as successful with his street

railway business as he had been in the wire business.

On the absorption by the Edison company of the

Sprague interests, M r. Barclay took the western man-

agement of the railway department of the Westinghouse

Electric & Manufacturing company, where he remained

until about a year ago. When the Walker Manufacturing

company of C eveland decided to embark in the electrical

business, Mr. Barclay was selected as the west-

ern representative. He had but just completed

the fitting up of very fine offices m the Monad-

nock building, Chicago, and his sudden taking

off just on the eve of what he and others believed

would prove a great success, will be very much

regreted by all. Mr. Barclay was an Englishman

by birth, and was about 35 years of age. He

had been closely identified with the development

of the electric railway business in ihe West, and

hid been generally successful. Mr. Barclay's

wife and two children survive him. His re-

mains will be brought to Chicago for burial.

reality when a chivalrous shoveler came to the rescue and -

cleared away sufficient debris to permit escape.

For fear of another entombment the second "act" of the

fountain was dispensed with.

An Adventure in an Electric
Fountain.

AH who were conversant with the manner of

operating the electric fcuntains at the World's

Fair will be interested in the story given

below of a queer mishap at the Midwinter Fair.

The Mr. Dorr referred to is F. 11. Dorr,

who was in charge of the fountains at Chicago,

The incident is thus related by the Sau Fran-

cisco Examiner oi March 2d:

The rain had a dampening effect on the ehc-

tric fountain at the fair last night. The gOTgc-

ou-i sprays, in view of the fact that they consist

merely of water with colored shafts of light

projected into their interior, might have stood

the dampening if it had not been accompanied

by a gale of wind.

Against the wind the sprays rebelled, and
after refusing to give a well-regu'ated exhibition

they desiccated themselves into such minute
panicles that they were carried away f om
the basin spread to receive them. Mingling
their tears with the natural downpour, a river was formed
that speedily cut iistlf a deep, wide channel down the

slope of the soft loam forming the bank of the court.

This channel ended at the mcuth of the boarded lunrel

leading into the spacious chamber under the the founain
and selected the tunnel as the repository for all the tons of

earth and gallons of water that coursed down it.

In the chamber under the fountain are located the
colored lenses and lights by which the effulgence, irides-

cence, wheat fields, rainbows and other pretty things are

produced in the sprays. They are operated by Mr. Dorr,

of Chicago and three assistants, who are secured from cur-

ious intrusion by a stout door which swings from the in-

side out at ihe end of the chamber end of the tunnel.

When the fountain began to play its first piece last night

the rain had had no loosening effect on the slope above
the tunnel. When the wind wafted sprays commenced
to desert the receptacle prepared for them, the damage v/as

set on foot, and the torrent roared into the tunnel. Mr.
Dorr and his assistants were wholly unconscious of the

p'ot and went through the programme just as if they were
not being entombed alive. That is about what it

amounted to. for by the time the fountain's play ceased the

tunnel floor was buried grave dtep in the soil, washed down
by the torrent, and the end of it nearest the chamber was
a lake two feet deep.

The first man who tried to open the door couldn't, and
for a short time it looked as though there were no help

for a night in the cavern. Outside the storm was roaring

so that no appeals for aid could be heard, and in desper-

ation the party assaulted the door in concert. The soft

earth gave a little, and with the first yielding of the door
all hands were in danger of drowning in the flood that

rushed in upon them.

When the water drained off the door yielded a little

farther and there was a glimmering hope that became a

On the Effect of Heavy Gases in the
Chamber of an Incandescent Lamp.*

Bv PROK. William A. Anthony.

Part I.

Since the issue of Edison's incandescent lamp patent in

18S0, it has been the generally accepted theory that the

principal cause of the decay of the filament of an incan-

descent lamp other than oxidation was the mechanical
action of the small amount of gas remaining in the cham-
ber, wearing away the filament by the attrition due to the

air currents, or, as Edison called it, "air washing." Elec-

trical forces are also supposed to have some effect, carry-

ing the carbon from the filament to the walls of the cham-
ber. The perfection of the electiic lamp upon this view
was to be sought in the direction of a higher vacuum, and
more firm and solid carbons with a smoother surface. Im-
provements in carbons have done much to improve the

lamp. As carbons are now made—built up by deposit

from a hydro- carbon vapor—every interstice is filled and
the surface becomes almost as smooth as, and bas almost
tbe appearance of polished steel. Such a carbon withstands
well the "air washing" effect of the residual gases, and
the life of the lamp at a given temperature is greatly in-

creased. But as it is greater economy, up to a certain

point, to increase the tempeiature and save energy, than
to keep the temperature down and save lamps, tempera-
tures have been increased as carbons have been improved,

J. L. BARCLAY.

and efficiencies have been raised until, in new lamps at

least, a candle power is obtained from less than three watts,

instead of four or more. But with these higher efficiencies

comes a new cause of deterioration not so apparent

in the low temperature lamps, the blackening of the

bulb and consequent loss of transparency and de-

cline in candle power. When I see incandescent lamps
hung for use, I involuntarily find myself looking for

blackened lamps, and it is no uncommon thing lo see

those through which objects loot dim. Sometimes I see

lamps so black that they would do for smoked glass in

viewing an eciipse of the sun. I have taken down such
lamps and measured their candle power and efficiency.

Very often they run as low as ten candies and six or seven

watts per candle at their normal voltage, and I have found
lamps below six candles and ten watts per candle. The
customer was siill using these and had not "kicked" so

far as I know, though he was sure he was not getting the

light he did at the beginning. Generally, he does not

know what the matter is, thinks, perhaps, the company is,

parsimonious with the "electricity," but hasn't said much,
''because he doesn't want to be all the time making a row."
Of course, the illuminating company cannot be expected

to go around and hunt up such lamps and change them;
so, as long as the customer does not complain, but pays

for his six or ten candles at the price of sixteen, the old

blackened lamps remain on the circuit until they burn out.

Since such lamps increase in resistance they take less

and less current, and the older and more feeble they be-

come, the more tenacious they are of life. It is no uncom -

mon thing to hear of such lamps that have lived through
six, eight or ten thousand hours of active service, when, prob-

ably, not one of them was able to do its full duty, and
should have been placed on the retired list, at three hun-
dred hours.

I. Read before the American Institute of Electrical Engineers,
March 21. i8g4

Now the question arises, is there no way to preserve the
illuminating power of the lamp throughout the life of the
filament? Surely a long-lived filament is of little value if

it fails to give a reasonable light after two or three hun-
dred hours.

Loss of candle power might be avoided by lowering the
temperature and with it the initial efficiency of the lamp,
but this is an improvement in the wrong direction, al-

though I am sure the customers, whether ihey pay for

their electric energy by the meter or by the year per lamp,
would be the gainers if they were furnished with lamps of
lower initial efficiency, unless their lamps are changed
oftener than is usually done. The present high efficiency

lamp would do very well if there were any way to insure

its retirement from the service when its legitimate useful-

ness was passed. The ideal lamp would be one that,

while giving a high efficiency and a reasonable life, should
die by the rupture of its filament while still doing its best

work.
About a year ago John Waring began experimenting

upon the effects of heavy gases in the lamp chamber, using
principally the vapor of bromine as obtained from the

liquid bromine of commerce. It is not necessary to de-

scribe in detail the various experiments. The final result

reached was that, when bromine vapor was present in the
chamber in proper quantity, the lamp, as compared with a
vacuum lamp, could be run at a higher efficiency without
blackening or increase of resistance, ihtrefore without
loss of candle power and with an increase in its useful

lile. These facts were abundantly demonstrated by
numerous experiments. Below are the results of some
experiments that I myself recently performed. 1 had made
a number of 50-vo!t 16-candle lamps. Half of these were
exhausted in the usual way as vacuum lamps. The others

were made into bromine lamps after the method
employed in the Wariqg factory. The lamps
were all "volted," then four of each were run
for three and a half hours at 65 volts, and for

one and a half hours a 170 volts pressures—15
and 20 volts in excess of the normal. Two of

the bromine lam,)s broke at the end of the run.

The results are given in the following table:

After 5 Hours . t 65 and 7u
Lain ps, New Volt?.

Volts. c. p. Current c. p. Current
I 49 16 26 9-4 24 j

2 49.6 ifi 2(i 10.3 24.6 Vacuum
49 ifi 26 10.6

24. S J

Lamps.
1 49.2 .6 26 0.8

^ 49-S 16 27 Broken
(-> 48.

S

16 2-5.5 15-5 26. 2 Bromine

I
<9 16 =7 15-' 27.2 Lamps.
50 16 26.5 Broken

Note. Vacuum lamps blackened. Bromine lamps
not blackened.

Comparing the two kinds of lamps, it is seen
that all the vacuum lamps had fallen more than
one-third in candle power while the bromine
Uraps fell only five per cent. The current
in the vacuum lamps had also diminished, show-
ing an increase in resistance of the filaments of
over five per cent.

Two others of the same lot of 50-voIt lamps,
one vacuum and one bromine, were run for five

minutes at 90 volts, at which pressure the light

was of a dazzling whiteness. The results are

given below.

TABLE IT.

Lamps, New.

Vacuym.,

Bromine.

Current
z6

After 5 Minutes
at 90 Volts,

c. P.
6q

Current
35

Greatly
Blacken'd

Not
Blacken'd

In this experiment also, the vacuum lamp shows a very
great loss in candle power as compared lo the bromine.

It may be said that these experiments were performed
under abnormal conditions. They were, to save time.

But if the bromine will, when the filament is carried to

such an abnormal incandescence, preserve to such a
marked degree the illuminating power of the lamp, so

much the more should it do so when the incandesence is

normal.

But to remove any doubt as to tbe effect under normal
conditions I have obtained from Mr. War'ng the results

of a life test in progress . at the Waring factory,

and with his permission I embody them in this paper.

The results as furnished me give the individual read-
ings for eight vacuum and eight bromine lamps
all identical in material and construction up to the point of
exhausting the bulbs, when eight of the lamps were taken
at random to be exhausted as vacuum lamps, and the
remaining eight filled with bromine vapor in accordance
with the regular process pursued in the manufacture of the

"Novak" lamp.

As these lamps all had similar filaments, the bromine
lamps would, if run at the same candle power, have been
less efficient at the start than the vacuum lamps. The
bromine lamps were, therefore, "volted" for 2S candle
power and the vacuum lamps for 25 candle power, and
each lamp marked with its appropriate voltage. The bro-

mine lamps varied from 52.4 to 55.8 volts, and the vacuum
lamps from 50.5 to 52 volts. During the run the pressure

was maintained for the b omine lamps as 54,15; for the
vacuum lamps at 51 3 At approximately 200, 400 and
600 hours from the beginning, the candle power of each
lamp was measured at its marked voltage. From the in„
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dividual readings furnished me, I have computed Ihc mean

values virhich are given in tlie table below:

TAIILE lU.

LIKE TEST OF 8 VACUUM AND 8 IIROMINE LAMPS.

£,.0

< -

hi
"S.E
c «
B E

E ^
3 a

o
«3-

The efficiencies in watts per candle are as follows:

TABLE IV.

Hours. 210 Hours. 400 Hours. 625 Hours.

Vacuum
Btomioe

3-469
31"

3-99
3-49

4-33
341

4.S

.1-5*

What is the teaching of these results? Of the bromine
lamps one had failed in less than 200 hours, two more in

less thao 400 hours, and two more, or live in all, before

the end of the test at 625 hours, but the candle powers of

the lamps still doing service were even higher than at the

beginning. At 400 hours there had been no less efficiency.

At 600 hours the efficiency had only fallen about 3 per
cent., and even this was pirtlydue to the fact that these

three remaining lamps were, at the start, below the

average efficiency. The vacuum lamps on the contrary had
failed in candle powernearly 20 per cent, at 400 hours,
aad 27 per cent, at 625 hours. In efficiency they had
dropped from 3 47 at the start, to 4.33 at 400, and 4.8 at

625 hours.

Although only one lamp had failed, those vacuum lamps
were all practically dead at 400 hours, and in compariDg
their useful life with that of the bromine iamp.s, they should
so be considered. But in whatever way the comparison is

made, the bromine lamps in this test will appear as the
better lamps, and yet up to the point of exhausting the
chamber the bromine and vacuum lamps were precisely

alike.

These results do not accord with the
generally accepted belief as to the effect of
gas in the lamp chamber. Again and again
I have been asked in reference to the claims for the
"Novak" lamo:—" Is it true that they maintain their

candle power?" and, second, with considerable skepticism
thrown into it:

—"Well, how do you account for ii?''

This means that I must submit overwhelming proof of the
alleged facts, or I must account for them. I do not
object to this. It would be my own position in a similar

case.

I remember once, some years ago, an inventor of a new
dynamo asked me to come and see it, and give him an
opinion of it. When I reached his shop he, untortunately,

could not show it in operation, but he assured me that his

dynamo was a most wonderful machine, several times as
efficient as any other known. He told me that, running it

by means of a little engine, that could not by any possibility

give more than two horse power, and which also ran his

shop, he was able to run thirty-two Edison 16 candle
power lamps of the old eight-to the-horsepower type, to

full incandescence. It seemed to me that it must be a
wonderful dynamo to develop four horse power from
two. I asked him how he accounted for it. He could not
explain it very clearly, at least I could not get the force

of his exnlanation, and, though I saw
the engine,and the dynamo, and the lamps, I expect I came
away somewhat skeptical as to the performance of that

machine.
Now I hope to be able to convince you before you go

away to- night that the facts claimed for these bromine

lamps are fully in accord with other known facts, even if

they do not seem to accord with previous theories as to the

action of gases in the lamp chamber.
I may say that the fact that there is less blackening in a

lamp that contains some residual gas is no new discovery.

It was noted early in the history of the incandescent lamp.

Edison noted it and made it the subject of a patent in

18S3. Bernard S. Proctor, in 1883, states that the manu-
facturers of Swan lamps had found "that these carbon de-

posits which occur when a limp is overheated occur even

more in lamps with the highest vacua than in those less

perfectly exhausted."'

Other observations pointing in the same direction have

been made from time to time, although the true bearing

of the observations do not seem to have been recognized.

Prof. Thomas, in a paper read before this Institute

detailing the results of his life tests of

various makes of incandescent lamps,-

states that he found the lamps exhausted by metallic

pumps to blacken less than those exhausted by mercury
pumps.

Prof. Thomas suggests no explanation, but various

references to his paper seem to take it for granted that the

diiTerence is due to the presence of mercurial vapor in the

lamps exhausted by mercury pumps. E. E. Gary in a

note *'0n the Blackening of Incandescent Lamps," takes

this vicw.^

I do not know of any foundation for the belief that

mercury vapor causes the blackening, or helps to cause it.

So far as I know no one has ever demonstrated that mercury

vapor exists to any extent in the chamber of an in-

candescent lamp. It cannot exist at a pressure greater

than about i-i5,oooth of an atmosphere unless the

temperature of the mercury is much above that of the pump
room.

Since the degree of vacuum possible by means of a

mercury pump, is limited by the tension of the mercury
vapor, and since, as long as any gas is being removed, the

flow is from the lamps through long narrow passages

toward the pump, I do not see how it is possible

for vapor of mercury in any quantity to find its

way back from the pump to the lamp. I believe, notwith-

standing Mr. Gary's statements in the article cited as to

the degree of vacuum obtained by mechanical pumps, that

the greater freedom from blackening in lamps exhausted
by them, is due to the poorer vacuum, and that this is

another case of blackening prevented by the presence of an
inert gaseous atmosphere within the lamp chamber.
Now let us consider the question: Why should the

presence of a gas lessen the blackening of the lamp? To
answer this question we must tirst consider the cause of

the blackening.

The coating consists wholly of carbon, no metal de-

posit ever being found except when the filament breaks

near its junction with the leading-in wires, so forming an

arc which vaporizes the metal, the vapor formed depositing

upon the glass as a metallic coating. But as this caating

is only formed at the moment of rupture of the filament,

it has nothing to do with the true "age-coating'' with

which we are dealing.

The carbon coating is uniformly distributed wi hin the

bulb.

The carbon forming the coating must come from the

filament.* Is it taken from it by chemical action? Is it

worn off by attrition by the residual pas? Is it thrown off

by electrical action? Is it thrown off as a vapor in conse-

quence of the high temperature?

Explanations of the phenomena have been based upon
all these different agencies.

It has been supposed that the oxygen remaining in the

chamber, combined the carbon forming carbon monoxide
or dioxide which was dissociated by contact with the cold

glass, leaving the carbon as a deposit, while the oxygen
returned to the filament to combine with more carbon, and
soon until the filament was destroyed. This, of course,

cannot be, since the oxygen compounds of carbon are only

dissociated at a very high temperature, far above that at

which they form, and, therefore, far above the temperature
of the filament.

The suggestion that the carbon is worn off the filament

by "air-washing" and settles upon the walls of the cham-
ber, never seemed to me to account for the continuity

and uniformity of the coating, and in the light

of the facts demonstrated by the experiments
I have described to-night, the theory of blackening by
"air washing" is untenable, since there is less blackening

while there must be more air- washing in the bromine
lamps.

The carbon must then be thrown off from the filament

by the electrical action, or by the high temperature, or by
both combined. In either case it is gaseous carbon,

which will return to solid form wherever it comes fn con-

tact with matter at a sufficiently low temperature to con-

dense it. This it will surely do when it reaches the walls

of the chamber, if not before. I repeat that, whether
the high temperature or the difference of electrical poten-

tial is the cause of the separation of the carbon from the

filament; the carbon that leaves the filament is gaseous

carbon. I expect this statement will be questioned, and
I, therefore, state as fully as possible the considerations

that lead to this conclusion. It is objected that carbon

cannot be vaporized except at enormously high tempera-

tures. Also, that in the lamp the particles of carbon are

projected in straight tines which shows the action to be a

"Crookes' tube effect." What is a Grookes' tube effect?

It is a radiation of the molecules of a highly attenuated

gas from one of the electrodes of a vacuum tube, the

exciting cause being a great difference of electrical poten-

tial. Possibly, as claimed r>y Schuster and others, these

1. T/te E/c!ciricia»thondoay vol. ix.,p6o3.

2. TraHsaciio?ts, vol. ix., p. 271.

3. Siec. Eng. vol. xiv., p. iiS.

4. See Age-coating in Incandescent Lamps, Prof. % L- I^icbols.

Am. Jour. (j/6V,-Vw^. Jviiv,, p. 277.

gaseous molecules are separated by the electrical forces

into still smaller elements, but whether they are or not,

will make no difference with the bearing of these pheno-
mena upon the question under consideration.

In an ordinary vaccum tube, the passaj^e of the electric

discharge produces a light extending from electrode to

electrode wherever these may be placed. As the vacuum
is improved, a dark space will appear around the negative
electrode. Apparently the molecules are repelled so

strongly that they are able to drive back the body of the

gas to a certain distance, but the inevitable collisions

fiually take up their rectilinear motion and convert it into

the vibratory motion of luminosity. As the vacuum is still

further improved, the dark space becomes wider and wider,

until it reaches the walls of the tube; the molecules, finding

no insurmountable obstruction in their path, continue
their rectilinear motion until stopped by the walls, where
the impact produces a phosphorescent light. An ob-
struction within the tube intercepts the molecules in whose
path it falls, and casts a shadow upon the walls

beyond, demonstrating the rectilinear motion. The
rectilinear motion can also be demonstrated in

many other ways, But what does the rectilinear motion
indicate? Nothing, except that the molecules have been
projected through a space from which all obstructions

have been carefully removed. I said all obstructions,

but that is not quite true. There are still millions upron

millions of molecules in the most perfect vacuum in our
power to make. The flying molecules, projected from the

negative electrode must make their path through these,

and thev can only do so when projected with considerable

force. For the success of these experiments a great

potential difference is necessary—a potential difference

measured by tens of thousands of volts—much greater

than is needed for producing the phenomena of the ordi-

nary vacuum tubes.

But, for the rectilinear motion and all the phenomena
deoendent upon it, we need only a sufficient propelling

force, and a space sufficiently free from obstructions.

The propelling force need not be electrical, and the rec-

tilinear moi\on per se is no sufficient evidence that elec-

trical force was the exciting cause.

In the old Ed'son lamps the filament was copper-plated

to the platinum wires. When a break in the filament

occurred near the junction, the arc evaporized the

copper and covered the bulb with a coating of

metallic copper, except that a line of clean
glass was often left on the side opposite the break, the line

being the shadow of the unbroken leg of the filament.

This is described by Dr. J. A. Fleming,* who says that he
has never seen this shadow except in the copper deposit,

that it is never seen in the deposit of carbon. To quote
his words: "Hence there must be some essential difference

between the vaporization of the carbon and that of the

copper. The carbon deposit resembles more the conden-
sation of a vapor and is uniformly distributed, but the

copper deposit exhibits the character of a molecular radia-

tion or shower taking place from a certain point." He
adds; "The whole phenomenon calls at once to mind
the beautiful researches of Mr. Grookes with vacuum
tubes. Here, however, we are dealing not with an in-

duction coil discharge, but with a comparatively low
potential." Let us analyze the phenomenon. The fila-

ment breaks at the copper junction, and an electric arc is

formed, in which copper is vaporized with comparative
ease. A large volume of copper vapor is formed al-

most instantaneously in a space almost devoid of other

matter. The sudden expansion of that vapor is suffi-

cient cause for the projection of the molecules in

straight lines to the walls of the chamber. It is

not necessary to assume any refined electrical forces to ac

count for the rectilinear path. The plain old-fashioned,

unpretentious vapor ' 'tension" that bursts our steam boilers

is all-sufficient to account for this rectihnear projection

across the lamp bulb, when there is nothing in the way.
I might quote many references to show that the carbon

deposit never shows a shadow, and Mr. Proctor in the

note already cited, states that a platinum deposit formed
under precisely the same conditions as the copper deposit

described above, never shows the shadow. This, no
doubt, is due to the much lower tension of the platinum
vapor produced at the temperature of the electric arc. The
so-called Edison effect, which consists in a derived current

through an outside circuit between one of ihe terminals of

the lamp and an idle pole placed between the two legs of

the filament, has been held to demonstrate a rectilinear

movement of the gaseous matter within the bulb. W. H.
Preece^ in a paper read before the Society of Telegraph Engi-
neers andElectricians'describes experiments which he claims

prove the rectilinear character of the motion, but either

there is some error in the publication of his experiments,

or they do not bear out his conclusions. The paper records

the details of a number of experiments. In experiment

6, the idle pole was placed in a long tube attached to the

lamp bulb opposite the filament near the bend, and ex-

tending in a direct line from the filament. At a very high
incandescence a very feeble current was detected.

In experiment 7, the idle pole was in a tube sealed to

the lamp bulb at the top, and then bent at a right angle so
that the gaseous molecules which carry ihe current would
have to turn a right angle to reach the idle pole. The
current developed was nearly the same as in experiment
6, showing that the molecules may turn a right angle.

This effect has been relied on more than any other, per-

haps, as demonstrating that the carrying of the carbon
irom the filament to the walls is a "Grookes' tube effect,"

but it only shows that an electric current flows through
the gas within the chamber. It does not show that the

vehicle is carbon in vapor or in any other form. In-
deed, the carrying of a current through a gas seems to be
an electrolytic action, the molecules of the gas being sepa-
rated into positive and negative ions, which convey the

I. 'Wit Eiecii-ictaii^ London, xi., p 65.

2. The Eleciriclqtfy Lou 'on, .xiv., p 436.
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current exactly as in a liquid electrolyte. I canoot see that
the fact that a current is carried from the positive to the
negative heel of the filament, explains the deposit of car-
bon. Even if it is carbon vapor that carries the current,
the fact that no current is apparent except at high incan-
descence would indicate that at a lower incandescence
there was too little vapor. But whether it is carbon vapor
that carries the current or not, and whether the motion
is in right lines or not, I do not see that this experiment
has any bearing upon the formation of the carbon deposit
on the walls of the chamber. As I have said before,

I attach no significance whatever toa motion in right lines.

There is nothing peculiar or mysterious about it. New-
ton's first law says: "Every body continues in its state of
rest or motion in a straight line, except in-so far as it may
be compelled by force to change that state." All you
want is a force to put your molecules ^in motion, and then
keep everything else out of the way and they will move in

straight lines. All that the rectilinear motion demonstrates
is the absence of interfering forces; it does not in any
way indicate the character of the force that

imparted the motion. We must look farther in

order to determine that. Probably in the Crookes'

tubes the force that projects the molecules
is largely electrical repulsion, but even here it is open to

question. We know that under suitable conditions the

material of the electrode is volatilized and the vapor de-

posited on the walls of the chamber or other surface wiih-

m it. Prof. Wright, some years ago', investigated the

formation of these coatings and produced in this way
beautiful metallic mirrors. Prof. Crookes, in a p^per read

before the Royal Society', June ii, iSgr, upon "Electrical

Evaporation," describes experiments to determine the in-

crease in the amount of vapor formed under the influence

of the electric discharge, as compared with that produced
by heat alone at the same temperature. Water shows a

decided increase in evaporation when connected to the

negative pole of the coil, and metals vaporize at tempera-
tures at which they would not under ordinary conditions
vaporize at all.

Prof. Wright, in a private letter to me, states that to ob-

FIG. I. A SUBSTANTIAL MULTIPOLAR DYNAMO.

tain his metallic mirror deposits, it was necessary to use a

small wire, one-fourth of a millimetre or so in diameter,

for the electrode, in order to concentrate the electric action.

This was frequently heated red hot. The best vacuum
for the purpose was ^jj to ^^ of an atmosphere. With a

higher vacuum, ttie mecallic vapor spread out

and deposited all arou nd on the vessel instead

of being confined to the object to be covered. With the

proper vacuum, and a coil capable of giving a spark of

four or five centimeters in length, the discharge near the

electrode is dense vapor, which gives usually the charac-

teristic metallic spectrum, and in this the surface to be

coated must be placed. If placed too far from the elec-

trode the deposit is sooty. In this experiment the electric

energy vaporizes the metal partly by raising the tempera-

ture of the electrode, and partly by the direct act on of

electric forces. The vapor formed is hot enough, that is,

the molecules separated have motion enough to give the

light required for the characteristic spectrum. The
tension ot the vapor is sufficient to force back the gas, and

almost exclude it from the space near the electrode, far-

ther away the vapor mixes with the cooler gas. the vapor

molecules give up to the gaseous molecules some ot their

motion, and then coalesce into a metallic dust that gives a

sooty deposit on a surface in that region.

The case is exactly chat of the vapor issu-

ing from a tea kettle under atmospheric press-

ure. The vapor forces back the air and

at a short distance from the spout is pure aqueous vapor.

A little farther away it mixed with the cool air and con-

denses into a cloud of liqaid particles.

But in all these cases where evaporation is aided by

electrical forces, the results are obtained by the use of

great differences of potential—thousands of volts; while in

the incandescent lamp the difference is never much over

one hundred volts.

And, moreover, all incandescent lamps, whether made
for no, 50, 30, or 7'^ volts, blacken when run at an
abnormal voltage. The blackening depends upon the
temperature of the filament, and not upon the absolute po-
tential difference in the lamp. Surely, if electrical forces

played any part in the vaporation of the carbon, the effect

FIG. 3. A SUBSTANTIAL MULTIPOLAR DYNAMO.

should be greater in alio than in a 7^ or even a 50 volt

lamp.

A Substantial Multipolar Dynamo.
An example of the careful attention now being paid to

the first cost of electrical machinery, will be found in tiie

apparatus built by the Gibbs Electric company of Milwau-

kee, Wis., and described herewith. It will be noted in

the illustration of the frame. Fig. i, that the machine is of

the multipolar type, circular in form and having inwardly

projecting pole pieces. The frame is cast integral with

the pole pieces and bearing arms on the front end. The
rear end bearing is separate and is bolted to the frame,

and is made with a tongue and groove fit to secure abso-

lute centrality. In the bearing arms are inserted false

boxes carrying the ball and socket beaiings. These bear-

ings are self-aligning and sslf-oiling. On the larger sizes

the frame is split in the center to allow of easier removal

of the armature, which is necessary on machines of over

eight kilowatts capacity. The appearance, however, is

changed in no respect, it being the policy of the Gibbs

company to use the double overhanging arm on all sizes.

This arm provides a substantial protection to the machine,

and adds to its appearance. The distinctive feature of the

machine, however, lies in the system of armature winding

adopted by this company. It is a modified Siemens wind-

ing for drum armatures of the four-pole type. It is wound

in slots, all wire being below the surface of the armature

and protected from external injury. The coils are wound

entirely by machinery, and emerge from the machine in

the exact shape shown in the illustration of the armature,

Fig. 2. They are wound with silk ribbon, shellaced and

baked. The operation of placing them on the armature

is simple, as no hammering or stretching is necessary, the

coils going into place naturally and without effort. It will

1. Am. your. 0/ Sci\, xiii, 4c), and xiv, 169.

3, T/ie Eleetrtcian (London), x.\vii, 197,

FIG. 2. A- SUBSTANTIAL MULTIPOLAR DYNAMO.

be seen that an advance in the matter of insulation is thus

assured. The body insulation consists of mica slots and

heads, cemented into place and exposing the bare body in no

place to the coils. As the coils are necessarily of the same

length, both electrical and mechanical balance is assured,

A feature which would seem to be original with these ma-
chines is that the rocker arm carrying the brushholders is

integral with the frame, and it is not shifted for changes

in load. No sparking is apparent with violent changes in

load, and therefore attendance to the machine is reduced

to the replacement of the oil from time to time.

The tendency seems to be toward the automatic in all

thirgs and it would appear that this machine is an able ex-

ponent of the automatic in the electrical line. The brush-

holders are unique in that they are provided with only one

spring for the two brushes, the pressure being equally dis-

tributed between two, and equal wear of the commutaior

is thus assured. The machines are built in sizes from

two to 48 kilowatt c.ipacity as dynamos and motors

for standard potentials, the dynamos being compound
wound and the motors shunt wound. The machine com-

pleted in Fig. 3, described in this article, is for belted

power, but is similar ia design to the direct connected

apparatus built by the company.

The Gibbs Trolley.
Among the recent specialties to which the Metropolitan

Electric company of Chicago has been calling attention is

the Gibbs trolley, an illustration of which is here pre-

sented. This form of trolley is intended to meet every

THE GIBBS TROLLEY.

requirement to which such an auxiliary of street rail-

way traffic may be subjected, and testimonials are numer-

ous affirming the claims which the company makes for it.

By reference to the illustration, it may be seen that the

trolley is constructed with special attention having been

paid to requirements of stability and convenience, and that

in it are comprised the latest ideas in trolley construction.

The Metropolitan company is prepared to furnish this

device complete or in separate parts.

W. R. McDonald, superintendent of the People's Elec-
tric Light & Power company of South Chicago, reports
that his company now has nearly 500 arc lights in opera-
tion, and expects soon to increase the number to 600.
Additional lights are now being installed in West Pullman
and Roby, and the business in South Chicago is experienc-
ing* a steady growth.

The storage battery cars in use upon the Second avenue
line in New York received a rather severe test durino- the
recent heavy snow storms. On January 27th the cars ran
all day and performed their schedule trips, although the
horse cars on the same line were running on half time
with four horses. On February 14th and 15th, the condi-
tions were also very severe, particularly on the morning
of the 15th, a foot of snow having fallen during the night
On both days, it is reported, the cars had no difficulty in

keeping up to their schedule. Several of the daily papers
commented favorably at the time on the satisfactory per-
formance of the storage battery cars,



J- nign WATER MARK-
IIETIIER it be in the history

of an individual, a civic or bus-

iness corporation, or a nation,

universal experience leads one

to expect that the line of prog-

ress in each case will be marked

by a series of epoch-making

events that will serve to dis-

tinguish the forward steps. Eveiy person can demonstrate

the truth of this axiomatic statemtnt by a retrospective

glance at his own career, and in the case of a great cation,

as of the United States, the mountain peaks of history

could be easily connected by a diagrammatic line with the

4 chain of lesser events in a way to

"curve" or

graphic re-

Electrician itself, and it is the latest accomplishment of

the series to which reference has been made that is deemed

of sufliicient geneial interest to warrant the present sketch

of the rise and present status of the

paper. To proceed directly, then,

to the consideration of this achieve-

ment, it may be stated that in its

issue of March 3d the Western
Electrician reached a circulation

larger than that of any other gen-

eral electrical paper in the world,

the edition consisting of exactly

16 630 coprES.

This issue was the one which met

the delegates to the seventeenth

convention of the National Electric

Light association at Washington,

and although so large, the papers

were at hand before the convention

opened—in fact, the Western
Electrician was on the ground

before any of the other electrical

papers. The size of this greit

edition can better be ap-

preciated by the considera-

tion of a lew figures in

relation to

it. For the

16,630 fin-

ished ccpies,

64.000 large sheets of paper

were required, and the total

11

w e i ght

each, one of the latter containing the cover pages. Were

the 931,280 pages comprising the 16.63a copies to be laid

end to end they would form a path of paper iiomiles long

the American

people. In-
;

deed, every

existence in -

fluenced by human thought

could be plotted in like

manner, and an inquiry of

this sort would often lead to curious

and inleresting results. It is suf-

ficient, however, for the purpose of

this article to direct attention to one enterprise" which, in

the course of an existence that is now only approaching

"NO. 6 LAKESIDE BUILDING, CHICAGO."

the completion of the seventh year, has made a record of

unbroken success, not devoid, however, of several espec-

NEW YORK OFFICE.

ially noteworthy achievements, recognized as milestones

of advancement. The discerning reader will have little

difficulty in recognizing in this enterprise tfee WESTERN

PUBLICATION OFFICES.

consumed was about five tons.

Each copy was made up of 56

pages, and it therefore follows

that in the total edition there

were 931,280 pages of printed

matter. These pages contained 798,240 columns of reading

matter and 2,660,800 columns of advertising. In each

copy the reading matter fil'ed 1,872 square inches of space

and the advertising 4,680—a total of 6,552 square inches,

or 45K square feet. As an ordinary eight-page, seven-

column daily newspaper contains 2,816 square inches

of advertisements and reading

matter, it will be seen that each

copy of the Western Elec-

trician of March 3d was equal

to two and one-half ordinary

newspapers; or, to place the

comparison in an-

other light, the big . [j

convention issue
was equal to an

edition of 41,000

copies of a large

daily paper, taking

no account of the

great superiority

in quality of paper,

illustrations and
presswork. Printers

will be interested in

the statement that

the total number of

columns on the 56 pages was 208,

the equivalent of 500,000 ems

of brevier type—the size used in

setting up the body of the paper. Eight presses were re-

quired to run off the edition, which was printed from eight

*'lorp]s," six of eight pages each and two of four pages

(166)

would be twenty times higher than that of the Eiffel

tower. Spread out, the printed sheets would carpet an

area twelve acres in extent. So it will be seen that the

16,000 56-page edition was something worth talking about.

Of the character of the matter making up the body of the

paper, and of the

,

advertisements.

ifiji

It

is unnecessary to

'^
1 p^ speak; the paper

}rfc.„ has spoken for

itself.

A BACKWARD
GLANCE.

The first num-

ber of the West-

ERN Electri-

cian was issued

on July 2, 1887.

The paper was es-

tablished by W.
A. Kreidler, who, as editor and publisher, still retains a

controlling interest. From the start a high standard of

excellence was maintained, and the reception accorded the

new venture showed that this effort was appreciated.

There was no endeavor to make a cheap paper; on the

contrary, it was recognized at the outset that the electrical

storage vaults.
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interests of the West were entitled to a journalistic repre-

sentative at least equal in grade to the older journals of

the East. This idea was ever steadfastly held in view,

COMPOSIWG KOOM.

and as the paper grew in Strength and irfluence, it was

determined to make the Western Electrician not only

as good as any other, but a little betler. The field of the

MAKING UP THE FORMS AT NIGHT.

newcomer was and is pre-aminen,tly the central and wettern

portion of the United States, but nothing of general

interest to the electrical public was neglected, and the

journal long ago attained a nat-

ional and international scope

and reputation. On the relation

of the West and the Wp:stern

Electrician, the following

extract from the leading editoi

ial of the first issue will be re

read with interest:

To-day the West is the great

electrical market of America
Its advancement to this position

has been rapid and sure. Many
eastern manufacturers discover

ed the tendency of trade long
ago, and, realizing the impos-
sibility of handling their west-

ern business from remote distances

at the stitch

have either moved
west or established important agencies in our larger cities.

Id every case the wisdom of the move has been proven.
* * '" The warmth of the welcome with which the

project of issuing the Western Electrician has been
received is strongly evinced by the extent of our advertis-

ing columns. Our reading columns give a foretaste only
of what is to be provided in that department, We believe

we are well equipped for the work. Wiih the auspices of
the undertaking and the incentives before us, we hope to
place the Western Electrician not only in the foremost
rank of papers of its class, but in the lead. To accomplish
this end no thought, labor or money will be spared.

One of the first great successes scored by this journal

WESTERN ELECTRICIAN.

down in New York almost on the eve of publication in

Chicago. It wa;s long—several thousand words—but it

was nevertheless telegraphed entire to the Western Elec-
trician, which was thus enabled, despite Ihe disadvan-

tage of location, to score a "beat" on all its contempo-
raries by exclusive publication

in its regular issue. The ex-

pense was heavy, especially for

a newly established journal,

but it was a stroke of enterprise

that attracted the attention of

the whole electrical fraternity.

Another conspicuous mile-

stone was reared on the up-

ward pathway of the paper soon

after by the feat of publishing

a daily edition of the Western
Electrician daring the winter

convention of the National

Electric Light association at

Chicago, in the week beginning

February 17, 1889. A copy of

the paper—cover and all com-

plete—containing a stenogra-

phic report of the previous day's

proceedings, with the news and

gossip of the convention and

editorial comment, was laid

before the delegates each morn-

ing before the first session was
begun. It was not a bulletin or leaflet, but a carefully ed-

ited, comprehensive d lily newspaper of from 2ot0 2S pages.

The direct money outlay was considerable and the expend-

iture of nervous energy and labor far greater; but the

effort was repaid by the tremendous uplift in influence

given to the new Chicago electrical journal.

It was early perceived that the World's Fair would prove

of the greatest importance to all branches of electrical

activity, and as early as 1890 the Western Electrician

recorded the first movement for electrical representation.

From that time until the close of the exhibition and after

the electrical interests at the fair found in this journal their

warmest champion and most

accurate and minute chronicler.

The plans of electricity build-

ing were first made public by

reproduced drawings published

in this paper early in the sum-

mer of 1891. This was soon

followed by the first perspective

view, which was drawn in this

office from the architects' plans

and afterward adopted by the

World's Fair authorities as an

official picture. No other tech-

nical paper equaled the West-
ern Electrician in amount

of World's Fair matter or in profusion of illustrations.

The distinctive World's Fair issue appeared in the week
ending May 6, 1893, and, devoted entirely to World's Fair
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reference, however brief, to the actual work of getting out
the paper every week. The Western Electrician is

generally admired for its fine illustrations and handsome
typography. It is, in fact, a weekly newspaper—alert,

enterprising and resourceful—produced in the elegant

IN THE PRESS ROOM.

setting of magazine work. Its readers will be interested,

therefore, in the accompanying views showing the business

and editorial offices, where the "copy" is prepared, the

quarters of the engravers and compositors, the great

FOLDING THE SHEETS.

presses on which the paper is printed, the rooms where the

sheets are folded and stitched, and finally the mailing

room^ from which the finished papers are sent out to the

subscribers. The paper used is heavy and of exceptionally

fine finish. It is made to order for the Western Elec-

ING machines.

MAILING department.
TRiciAN, the sheets being of a special size best adapted to

the convenient pages of the paper.

Quite distinct from the newspaper, and yet allied with it

in many ways, is the book department. The familiar

title pages of the books c:)nstituting the famous "Hand-
book Series " of the Electrician Publishing company are

reproduced in another column. These little volumes have

proved very popular, and many thousands have been sold.

V^rORLD S FAIR OFFICE.

was in the publication of the decision in the "Bate refriger-

ator case," which was of great importance to the electrical

fraternity, owing to its bearing on the fundamental Edison

incandescent lamp patents. The decision was handed

THE HAND-BOOK SERIES.

electrical matters, was undoubtedly one of the finest and
most richly illustrated numbers ever issued from the office

of an American technical newspaper. The Western
Electrician had its own office in electricity building, a

view of which is presented in this article.

general features.

This account would not be complete without some
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Lamp Lighting Schedule.

Following is the Western Electrician's moonlight

schedule for April:

Day uf

MrviUli
I.igllt.

II M.

Ony of

Monti).
Extinguish,

Number ol

Hours.

H.M H.M,

I 1' M. 6.50 2 A. M. 4.4c 9 50

I 650 3.... 4.40 9.50

3 •• " 7.00 4.... 4.40 9.40

4 7.00 5.... 4.4c 940
5.... " 7 00 6. . .

.

430 9-30
6.... 7.00 7.... 4.30 9-3°

7... 740 8... 4-30 8.50

8.... " g.oo <).... 4 30 7.30

9 • " 10.20 10 430 b.IO

10 " 11.30 II 4.3c 5.00

12 \. M. 12.30 12 " 4.20 3 50

13 .. 1.20 13 .. 4.20 3.00

14.... 1.50 14..., 4.20 2.30

15.... " 2.20 15.... " 4.20 2.00

16.... 2.50 16.... " 4 20 1.30

ty .. 3 10 17 .. " 420 1. 10

iS .. No light. 18.... No light. 0.00

ig.... No light. 19.... No light. 0.00

20 No light. 20. .

.

No light. 0.00

2( .. . 1'. M. 7.10 21 p. M. 10.00 2.50

22 7.20 22 ir.oo 340
23.-. 7.20 24.... A. M. 12.10 4.50

24 .. 7.20 25.... •' ' I.CO F,-40

25... " 7.20 26.... 1.5', 6 30
26. . .

.

7.20 27.... " 2 30 7 10

27 • 7.20 28 ...

.

3-00 7.40

28.... 7.20 29... 3-20 S.oo

29 ... 720 30.... 3-50 8.30

30 ... 7 20 May I " 4 00 8.40

Total 163.00

The foregoiny schedule was calculated on the following basis:

Light one-half hour after sunset and one hour beiore

moonset.
Extinguish one hour after moonrise and one hour before

sunrise. '

CORRESPONDENCE.
New York Notes.

New York, March 26.—The rapid transit commission

met last Tuesday afternoon at 22 William street and after

remaining in executive session fcr over an hour it was an-

nounced that its report on the Busche plan had been post-

poned for a week. At the close of the executive session

Mr. Steinway made the following statement: "At the

request of one or two of the commissioners the final report

has been deferred for one week, in view of the existing

circumstances. Probably we shall make the report this

day week."

After the meeting of the chamber of commerce upon the

same day, President Charles S. Smith announced that the

rapid transit act approved by the chamber is now before

both houses ot the Legislature and that the chamber

would use its best efforts to promote its passage. How-
ever, it was for the people and the citizens at large to lend

their efforts to this end. In a few days canvassers would

be soliciting the signatures of businessmen and others ap-

proving of the bill and urging its prompt passage by the

Legislature. He said that the measure commended itself

to all classes of citizens and he had reason to believe that,

if the citizens^really desired its passage, the Legislature

could not disregard their demand

The statement has been made public that the Metropol-

itan Traction company intends to adopt an undergrouod

trolley system upon one of its cross town lines, with a view

to eventually substituting this form of motive power for

horses upon most of its lines if it gives satisfaction. The
company has bad conferences with the Siemens & Halske,

company whose system has been in operation in Budapest

since iSSg, and with the General Electric company, which

has an experimental line of this character in Lynn, Mass.

The Westinghouse company will probably be heard from

soon, and it is probable that the Metropolitan Traction com-

pany will select from one of these three after their various

merits have been carefully considered. What led to these

negotiations was the offer of a prize of $50,000 for the in-

vention of a motive power that should be demonstrated to

be superior to the overl head trolley system, which is not

allowed on Manhattan Island. Since that offer was made
the company has heard from about fifteen hundred persons

with more or less practical inventions to suggest, many
of whom thought that they ought to receive the $50,coo

check with out making a test.

The traction company will probably put the selec'ed

system in operation on one of the cross-town lines—per-

haps the Twenty-third street line. The Siemens & Halske

company has offered to pay the entire expense of equipping

the line electrically, the traction company to furnish the

cars. Probably similar offers will be made by the other

electric companies. The purpose is to make it a perma

nent improvement, and all the cars on the line will be

operated by the new system. As mentioned, if it meets

the expectations of the traction company many other lines

will be changed to the same motive power.

A renewal of the war over street railway franchises in

Brooklyn is impending. The announcement that the

Nassau Electric Street Railway company intends to begin

construction of the 100 miles of surface railway for which

franchises were granted by the former Board of Alder-

men, promises a revival of litigation to prevent it from oc-

cupying the streets. The action of the People's Railroad

company in filing a new application for permission to con-

struct the transit lines has brought out a Hood of protests

and remonstrances. It may require a contest running

over many months before the questions involved are

finally settled.

The Nassau Electric Railroad company was organized

last year with a capital stock of $6,000,000 by a syudicate

at the head of which is P. H. Fiynn, and in which a

number of prominent Democratic politicians are inter-

fsted. It was formed by the same men who had pre-

viously incorporated the Kings County Electric Railroad

company. The capital stock of the latter company was

not large enough to enable it to seek to secure franchises

to the same streets that the Brooklyn City company had

applied for. The route of the Kings County company is

through Thirty-ninth street to the city line, and thence in

New Utrecht and Flalbush to East New York and Canar-

sie. When application was made to the Aldermen for

franchises for about fifty miles of city streets the Brook-

lyn City company applied for some of the same streets,

and then the Nassau con-pany was formed by the Flynn

people. The Brooklyn City company offered $250,000

for the franchises. W. F. O.

Milwaukee, Wis.
Milwaukee, Wis., March 24.—A sale of $2,000,000 of

Milwaukee Street Railway company bonds is being nego-

tiated in New York. The deal :s being arranged by the

officers of the street railway company and by the North

American company. Henry C. Payne, the vice-president

of the street railway company, is nov/ in the East. The

transaction may be consummated before his return. The
proceeds of the sale will be used to discharge the floating

debt of the North American company and to release cer-

tain securities now held as collateral.

Several extensions of the street railway system are pro-

posed. One of the first extensions will probably be that

of the Farwell avenue line to the lake shore park. The

owners of Prospect Hill, a new and fashionable residence

district, are very anxious to have the line extended to the

park. The line will follow the Whitefish Bay dummy road

to Park place or to Folsom place and thence will go east.

It is expected to have the line completed by July. The

Prospect Hill people will pay about half the expense of the

extension. The work of extending the Twenty-seventh

street line from Lisbon avenue to North avenue is being

completed. Extensions to the state fair grounds, to

Cudahy, and to other points are also under consideration.

Owing to the state of the money market, however, it is

not likelv that any very considerable extension will be

built in the near future.

Vice-president Payne declares that it costs more than 4

cents to carry a passenger on the street railway system of

the city and that people who travel on tickets, which are

sold at the rate of 25 for $1, are carried at a dead loss to

the company. The receipts of the company are below the

operating expenses and the fixed charges and hence the

company is disposed to go slow in the matter of establish-

ing a general transfer system. There has been talk of

establishing twenty-two transfer stations, but it will

probably be some time before it is carried out. It is an-

nounced that the Wauwatosa motor line will not be

changed into an electric line on account of the cost. Nor

will the North Greenfield extension be built this season.

The Northwestern Electric Telephone company appears

to have some intention of establishing its system in

Milwaukee. The plan, it is said, is to have an exchange in

each of the three principal divisions of the city, all to be

connected by underground cables. If it can secure 3,000

subscribers, the company says, it will be able to furnish

business telephones at $50 a year and residence telephones

at $30.

The Oshkosh Electric Light & Power company will

probably be sold under the hammer in a short time.

William A Carey, representing the United Electric Secur-

ities company of Boston, arrived in Oshkosh a few days

ago for the purpose of taking the necessary legal steps to

close out the company. The company is capitalized at

$21,000. Of this amount about $12,000 is held by the

Oshkosh people and $9,500 by the Thomson- Houston

company. The plant is bonded for the sum of $100,000.

Of these bonds $65,000 is held by persons whom Mr.

Carey represents and the balance by C. C. Paige, Mrs.

John A. Paige, Mrs. Robert B. Paige, the Albert Sandford

estate, the T. I). Grimmer estate and Bray & Choate.

The Massachusetts Loan & Trust company holds a trust of

the plant to secure the $100,000 of bonds and by the

terms of the deed the plant can be sold at any time upon
petition of the trustee. The bonds, it is said, were issued

to secure money which was actually expended for enlarging

the plant, and the plant is said to be twice as large as is

required by a city of the size of Oshkosh. For some time

the company has been engaged in a squabble with the

common council over the electric lighting contract. The
controversy became so bitter that the company threatened

to turn off the lights and to leave the city in darkness, and

the common council, on the other hand, proposed to revoke

the company's franchise. A compromise was finally effected

,

the company accepting $68 per lamp instead of $75, which

it had declared to be its ultimatum. The plant cannot be

sold for more than enough to pay the bonds, perhaps not

nearly as much as that, and hence the stockholders will

suffer a total loss if the plant be sold. It is possible that

the common council will decide to grant favorable terms to

the company acd that the latter will be allowed to remain

in business. At any rate the company will be reorganized

and placed in condition to bid on electric lighting.

An electric line is being built between LaCrosse and

Onalaska. The distance is about six miles, j. R. Canter

bury, the chief promotor of the enterprise, has been at

work for some time, and most of the contracts have been

awarded. The stock is finding a ready sale. It is pro-

posed to run only one car on the line at first, but it will

make a trip over the road every fifteen minutes.

The common council of Kenosha has granted a fran-

chise to F. M. Kringle for a street car line. The work
must be begun within sixty days and it must be finished

and the line in operation within a year.

Appleton claims to be the greatest telephone town in the

state north of Milwaukee. There are now in use at Appleton

120 telephones, which is 20 more than is in Oshkosh

and 13 more than in Fort Howard and Green Bay to-

gether.

A committee has been appointed at Sheboygan to look

into the telephone business. The step was taken as a re-

sult of a proposition made by the Northwestern Electrical

company of Milv/aukee, but there is a disposition to move
slowly. Nearly ten months ago the Sheboygan council

granted a franchise to an automatic company, but no ex-

change has been built and the time for doing the work will

expire April 5th. It is not likely that the council will extend

the franchise. C.

PERSONAL.
Walter C. McKinlock is in St. Louis making arrange-

ments for starting the new branch of the Metropolitan
Electric company there.

Thomas W. Kinsey, at one time president of the old
electrical firm of Post & Co , Cincinnati, was killed by a
troUey car last week. Mr. Kinsey had been living in

retirement for some time.

B. J. Arnold, consulting electrical engineer, has re-

moved his office from 565 the Rookery, Chicago, to 463
in the same building. Mr. Arnold will gain increased fa-

cilities for work by the change.

George P. Low, the widely known electrical engineer of

San Francisco, has resigned his position as a member of

the electrical staff of the Mid-Winter Fair, in order to
give his entire attention to his increasing private practice.

George C. Baker, the inventor of the submarine torpedo
boat, which has been illustrated and described in tbe West-
ern Electrician, died at Washington, March 23d.
The remains were taken to Des Moines, la., for inter-

ment.

Arthur J. Singer, formerly secretary of the Kenwood Bi-

cycle company, has become associated with the Metro-
politan Electric company in an important capacity. Mr.
Singer's experience will, undoubtedly, be of considerable
value to tht; company.

ELECTRIC LIGHTING.
Pecatonica, 111., will soon be illuminated by electric

lights.

A municipal electric light and water works system will

be established at Demopolis, Ala.

It is intended to light the new government house at

Rangun, Lower Burma, by electricity.

The Edison Illuminating company of Palestine, Texas,
has been placed in the hands of a receiver.

The capacity of the municipal central station at Berne,
Switzerland, is being enlarged by the addition of a battery

of accumulators.

A company is about to be formed at Fostoria, O., for

the purpose of putting in and operating an incandescent
light plant with a capacity of 1,000 lights.

Prince Bismarck has made arrangements with the Hamburg
house of Schuckert & Co. of Nuremberg for the electric

ighting of his palace in Friedrichsruhe. The power fo
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the installation will be generated in a sawmill in the
neighboring estate of Sachsenwalde, which is in the imme-
diate vicinity of the palace.

The trustees of Port Richmond, S. I., are having
trouble over the recently awarded contract for lighiing the
village, and, as a result of the disturbance, the place may
be left in darkness.

The approaching exhibition at Milan is to be lighted

electrically. The plant will consist of several 160 horse
power Tosi engines connected to three dynamos, which
will have a capacity of 400 arc lamps and 700 incandescent

lamps.

The report of the special committee which has investi-

gated the street lighting question In Springfield, III., was
adopted at the last meeting of the city council. By its

terms bids will be requested for an electric lighting plant

to be owned by the city.

At a recent meeting of the Charlestown, Mass., council,

an order was passed requesting the mavor to correFpond
with the State Board of Gas and Electric Light Cc m-

missioners with a view to securing cheaper gas for the

residents of the Charlestown district.

The Dortmund-Enschede Railway company was the

first in Germany to adopt electricity for lighting its

carriages. Each compartment is fitted with one or two
lamps fed from batteries placed under the seat. The cost

amounts to 3! pfennigs a lamp hour.

The city council of Winona, Minn , has decided to

abandon the project of operating an electric lighting p'ant

on municipal account. The committee appointed to in-

vestigate the subject reported favorably, but lack of funds
prevented the council from going on with the work.

A curious proposal has recently been made wi'h regard

to the prospective electric lighting of Sv. Olave's in

England. It has been suggested that, in the event of no
land siie being available for the generating plant, it

should be placed on a barge moored on the River Thames.

Kalamazoo, Mich., was without light on March 13th.

The city's contract with the Kalamazio Electric company
expired on March ist. The council has failed to contract

further, but proposes to erect a municipal plant if the peo-

ple vote $40,000 bonds for the purpose at the spring elec-

tion.

Calculations are being made for putting in an electric

light plant at Lancaster, Wis. The dynamos can be
driven by water power from Grant river. If the city will

take sixteen arc lights and the citizens 5'~o incandescent

lamps in their homes the plant will probably be in-

stalled.

Judging from the verdict of popular approval, the

electric fountain at the Mid-winter fair has proven an un-
qualified success. The fountain is one of those that was
used at the World's Fair, and the beauty of its constandy
changing patterns seemed to have fairly dazed the Cali-

fornians.

It is gratifying to note the extending influence of the

electrical associations and societies. The paper read by

J. H. Vail before the recent convention of the National

Electric Light association was accorded over a column of

editorial mention and comment in the AUw York Tiiues.

The Times considers the subject of electrolytic action

upon gas and water pipes as one of the most important

questions of the day.

Proposals will be received at the office of the superin-

tendent of city telegraph, Chicago, until May ist, for a

system of drawing in and out electrical cocduits that will

provide means of distribution from the mains to street

lamps and into each 25 foot lot along the street wherein

conduits are to be placed. The proposals are to corres-

pond to written requirements furnished by the superin-

tendent of city telegraph.

The electric lighting scheme, proposals for the carrying

out ot which are at present being invited, tor th; North
Sea-Baltic Canal is an elaborate one. On both banks of

the canal, poles 13 feet long are to be erected at in ervals

of 820 feet, on which will be suspended a 25 candle-power
lamp. The number of poles will be about 1,000. The
locks will each be lighted by 12 arc lamps. The plant is

to be in operation by April i, 1895.

The Marion, O., Light & Power company has closed a

contract with the city of Marion for furnishing 106 2,000-

candle power arc lamps, on the all dtrk hour plan, for the

the sum of $83 per year. The contract is to run four years

and nine months. At the same time the company received

from the city a new franchise for the term of 25 years to

use streets and sllejs for the purposes and requirements of

the company. The company and the city are both satis-

fied.

The engineering firm of Johnson & Porter, which has

the plans for the power house below the gorge at Niagara

Falls for the Schoellkopf Canal company, is studying the

various features of the work there on hand. The plans for

this stiuclure have been drawn on an elaborate scale,

originally for the Buffalo & Niagara Falls Electric Light

& Power company, but the idea of this company to have

the new house for electric power generation this spiiog

has apparently been abandoned. In the meantime, pend-

ing the construction of the power house below the gorge,

the Schoellkopf company has utilized the big cliiT mill

turbine, operated under the first head of water, and has

spaced off a portion of the mill, built foundations and

will place big dynamos there for supplying immediate

demands for power. There has been much comment on

the action of the Buffalo & Niagara Falls Electric Light &
Power company, it is said, in abandoning ils original

plans for building a power house at the Falls.

ELECTRIC RAILWAYS.
The Fremont, O., street railway is being changed

from horse to electricity.

An electric railway system to connect Washington, D.
C. and Manassas is contemplated.

Daniel Freeze and G. M, Parkerare leaders in ascherae
for an electric railway between Oberlin, O., and North
Amherst.

The Camden. N, J , Horse Railroad company has
commenced the work of locating the track for the new
trolley road which will run along Broadway,

The St. Joseph, Mich., & Lake Shore Electric Railway
company has been organized with a capital stock of

$75,000 to build an electric railway in St. Joseph, Mich.

The Consolidated E'ectric Railway & Light company,
Vancouver, IS. C, has applied for incorporation to take

over the franchise of the Vancouver Electric Railway &
Light company.

A company is being formed at Babylon, N. Y., for the

construction of a trolley road connecting Babylon with
Brentwood and intervening places. The new road will

probably be completed in a year.

Persons traveling to Nice, a Paris correspondent says,

will shortly see the new electric locomotives which the

Paris-Lyons company is building at the Oullins works
near Lyons, for its fast express traffic.

The petition of the New York, Elmsford, White Plains

& Mamaroneck Railroad company for a franchise to con-
struct a railroad to be operated by electricity through
White Plains, N. Y.-, has been granted.

It is rumored that the Jersey City, N. J., Hoboken &
Rutherford Electric Railroad company will have an
elevat d track from the top of the Palisades to the space
adjoining the Hamburg steamship line in Hoboken.

The long projected railroad up the slopes of the Jung-
frau, will, it is said, at last be construc'ed, permission

having been obtained from the Swiss Federal Council.

The rack system, in connection with electricity, will be
employed.

Bristol. England, is about to introduce the overhead
system on one ot its principal street railway lines. The
necessary permission and consents have been secured for

the equipment of the line between Old Meeting street and
Kingwood Hill.

The power house of the Missouri Railroad company, St.

Louis, Mo., was almost totally destroyed by fire March
2ist. Ic is believed to have been struck by lightning, as

it began during a severe electrical storm. The loss is

estimated at $;oo,ooo.

During January a contract was closed between the

French government and Mr. Berlier, a Fiench engineer,

relating to the construction and operation of electric un-

derground railroads in Paris. It is said that abcut twenty-

five miles of line will be built.

The latest projected electric railwayof considerable length

is one to connect the city of Washington with Richmond,
Va. A bill has been presented to the Virginia legislature

to incorporate the Southern Railway & Electric company
which has this object in view. Among the incorporators

are A. Pizzini, Jr., T. N. Kendler, G. D. Patch and
Hill Montague, all of Richmond.

A concession has just been granted to D. Alberto

Palacio, a well-known Spanish engineer, by the municipal

authorities of San Sebastian, for the construction and
operation of an electric street railway in that town.

Although electric lighting has been very widely adopted

in Spain, electric traction has made little or no progress,

and it is thought that the line at San Sebastian may be the

forerunner of many others.

Plans are being prepared for an elevated railroad to be

operated by steam in Vienna, Austria, extending in a cir-

cle around the city, passing through the suburbs. Another
semicircular railway will be within the other, and will

embrace part of the old city. This will be underground,

and wili be worked by electricity. In addition to this semi-

circle, two other underground electric railroad lines will be

constructed, crossing this semi-circle at nearly right angles.

Ic is proposed to have both systems in operation by 1897.

The employes of the Steinway Street Railway company,
whose road runs to Steinway, L. I., struck a few days

ago because their wages had been reduced. The men
made every effort to interfere with the operation of the

line. They cut the trolley wires and tore up the track in

seme places; in others blockading the road with wagons,

paving stones and other obstructions. Assistant Superin-

tendent Cosgrove received a severe scalp wound from a

pistol shot fired into the office of the company. The di-

rectors called upon Mayor Sanford and asked him to act

as an arbitrator in the dispute between the company and

its employes. He agreed to do so, aed thereupon the

men returned to woik.

MISCELLANEOUS,

*'Some Notes on the German Collective Exhibit of
Engineering at the World's Columbian Exposition," was
read by Charles J. Roney.

In a paper recently read before the Glasgow Physical
society William Lackie, city electrical inspector,
gave it as his opinion and experience that no
ventilating system was requisite, and stated that although
in Glasgow nearly 500 manholes existed, only in six of
them had any trace of gas been di-covered, and then only
owing to damage to the gas pipes caus.-d by the extensive
railway operations being conducted throughout the city.

Suit has been brought by the Alabastioe company, Grand
Rapids, Mich., against the World's Columbian Exposition
company for an alleged infringement of a patent which
protects a special method of painting by machinery with a
hose, over which the Alabas'ine company claim to have
sole and exclusive control. Damages are placed at $100.-
000, and the bill also prays that the World's Fair directors

be enjained from winding up their affairs until the claims
of the petitioners are settled. The suit recalh the exten-
sive work of paintingthe World's Fair buildings, when this

machine solved the problem which confronted the directors

and effected a great saving of money and labor. In the

construction period of the fair this device was brought out
by one of the assistants in the decorative corps under
Chief Millet.

The Quarterly BidUlhi of the University of Minne-
sota dated January 30, 1894 shows the prosperity of the
college. During the last year there has been added to the

el(cirical engineering department a number of machines
and instruments which will do much to render thoroughly
practical the instruction of the department. Among these

may be mentioned a ten-light Wood arc dyn-io, a half

horse power C & C constant current motor arc lamps of

the Kester and Waterhouse types, six Brush transformers,

a Queen portable testing set, Weston ammeters and volt-

meters, etc. In addition to these a number of manu-
facturers have sent samples for use in the lecture room.
Two large switchboards for alternating current apparatus
are being constructed, one for the alternators and acces-

sories, the other for investigating the instantaneous values

of current and potential in alternating circuits.

The great Schuckert searchlight projector exhibited at

the World's Fair has been purchased by the government

and will be mounted on the fortifications at Sandy Hook
in about a month.

A syndicate is erecting a large electrolytic plant at

Giemto Kloster, which will be the first of its kind in Nor-

way. As several of the already existing buildings and
motors can be utilized, work is expected to be commenced
at once.

A meeting of the Western Society of Engineers was held

in the Grand Pacific Hotel, Chicago, March 7th. A paper,

TRADE NEWS.
The new catalogue of Hubel & Manger, 286 Graham

street, Brooklyn, containing illustrations of new bells and
electrical novelties has been issued and contains much
that is entertaining to the electrical .trade.

James B. Olson, western sales agent for the New Y'ork

Inbulated Wire company, has just returned to Chicago
from a week's trip. He brought home a number of large

orders and thinks that the outlook for an increased busi-

ness during the coming months is exceedingly bright.

Lincoln & Co. have taken oftlces at 934-935 Monadnock
building, Chicago, and intend to act as special manufac-
turers' agents, turning out a high class of electrical goods.

It is the intention of the firm to handle carbon goods, por-

celain goods, wire, incandescent lamps, etc. Mr. Lin-

coln has had considerable experience in this line of bus-
iness and he will undoubtedly place Lincoln & Co. in

the front ranks of similar concerns.

The Miamisburg Electric company, Mlamisburg, O.,

has issued a book illustrating its Imperial dry battery that

contains many hints to prospective purchasers of primary
batteries. In addition to the Imperial battery the com-
pany is offering for the consideration of the trade the

Burnley Cartridge battery. Both of these types are given
ample space in the book. They are both open circuit

batteries and possess many points of merit which com-
mend them for the careful consideration of the trade. The
book contains full directions for setting up the batteries

and many handy little hints that will make it popular.

Allen R. Foote of Washington has devised a scheme
for obtaining statistics showing the relative prices of elec-

tric lighting in various cities for the central station man-
agers. Mr. Foote proposes to include in his report such
facts as will explain the difference In the prices secured,

including the cost of labor, power employed, etc. An
association to be known as the National Statistical associ-

ation, of which Mr. Foote is manager, will have charge of
this work. Concerning the character of this work, Mr.
Foote says: "I have recently made a study to show the

deceitfulness of low prices. I selected 79 towns located in

II states, in which all prices are |ioo or less per lamp per

year. I take into consideration theac'ual number of hours
of service, and the price paid, and calculate the price for

3,000 and for 4,000 hours of service at the rate per hour
actually paid. Again. I selected ig towns located in 3
st&tis in which all prices are over $roo per lamp per year,

and calculate the price for 4.000 hours of service at the

rate per hour actually paid." These returns have been
tabulated, and they show that in the states paying less

than $100 per year the average price for 4000 hours is

$153.27, while in states paying more than $100 the average

price for 4,000 hours is only $145.87.

The business heretofore conducted by The Sioux City,

la.. Engine Works and the Pech Manufacturing company,
will in the future be conducted under the name of the

Sioux City Engine & Iron Works, which corporation has
purchased the plant, and all assets of the Sioux City En-
gine Works, and also all machinery, patterns "good will,

etc., of the Pech Manufacturing company. The Sioux
City Engine & Iron Works commences business with a
paid-up capital stock of $120,000 and a surplus of $30,000
and is composed principally of the old stockholders of

the Pech Manufacturing company, the additional stock

having been taken by local capitalists. The officers

and directors of the new company are: President and
manager, W. M. Thompson; vice-president, C. Bevan
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Oldfield; Secretary. E. 11. liucknam, directors, W. P.

Manley, A. F. Call, M. li. Thompson and C. A. Fink-

bine. W. M. Thompson, who has for the past five years

been secretary and manager of the Pech Manufacturing

company, and for the past year receiver for ihe Sioux

City Engine Works, has been elected president and g^en-

eral manager for the new company, and is possessed of an

experience which will beof the utmost value to the new
company. All of the old mechanical and eneineering

force of the Sicuix City Engine Works, whose efforts have

made the Sioux City Corliss engine so popular, have been

retained by the new management, and its patrons may rest

assured that the high grade of work which has heretofore

been turned out by the Sioux City Engine Works will be

maintained in the future in the engine department; and to

the patrons of the Pech Manufacturing company, it may
be said that the lines of goods manufactured by them will

be pushed vigorously in that departraenf, and better satis-

faction given in the future, if that is possible, than in the

past.

BUSINESS.
Gforge Cutter, Chicago, says his apparent silence is

"well grounded." It may be inferred from this that the

new devices on which it is said he has been working are

nearly ready for the market.

A contract has been closed between Memphis, Mo., and
the Franklin Electric company, Kansas City, Mo., for an

incandescent electric lighting plant for that city, including

a new steam plant and Edison machinery.

The Bryant Electric company, Bridgeport, Conn., is

placing upon the market a new style of attachment plugs.

The company manufactures mree varieties, wood, porce-

lain covered and metal covered, the latter two being ar-

ranced for fuses. It is said that the Bryant Electric com-
pany intends to bring out some new devices shortly.

They will doubtless be equal in excellence to those

specialties which the company now manufactures. Thomas
G. Grier. Monadnock building, Chicago, is the western

representative.

B. H. Coho & Co., Mail & Express building, 203
Broadway, New York, are now contractors for the appa-

ratus manufactured by the Mather Electric company of

Manchester. Conn., for New York city, Brooklyn and
vicinity, and New Jersey. Mr. Coho is well knov n
through his connection with the Waddell-Entz company,
as its sales agent, and proposes to make a strong fight for

Mather business in his territory. Thomas C. Perkins, vice-

president of the Mather Electric company, who is in New
York city much of the time, will also make his head-

quarters at 203 Broadway.

The Berlin Iron Bridge company of East Berlin, Conn.,

is doing considerable iron bridge work at the present

time. Among other contracts, it has 17 signal bridges

for the Boston Sc Maine railroad, two bridges, 200 feet

long for the town of Roxbury, Conn., a bridge 400 feet

long across the Connecticut river, at Stratford, N. H., a

bridge 350 feet long at Turner, Me., a bridge 200 feet

long at Houlton, Me., and a bridge 200 feet long at

Moosup, Conn. The iron roof for the new car barn

for the Colonial Electric Street Railway company of

Kingston, N. Y., will be furnished by the Berlin Iron

bridge company of East Berlin, Conn.

Wells Goodhue will hereafter conduct under his own
name the business formerly carried on under the firm

name of Goodhue & Lincoln, Chicago. Mr. Goodhue is

well known in the electrical trade and feels confident that

he can offer many advantages to intending purchasers.

He will continue to handle the same specialties with which
he has so long been identified. The Wagner direct and
alternating current power motors, Wagner fan motors and
Sunbeam lamps will receive a large part of his atten-

tion. He also has a large line of second-hand Westing-
house and Slattery transformers that he has been sel iog a

great many of, and he reports that he can furnish many
more of them.

The Electric Appliance company, Chicago, is just plac-

ing upon the market something which is entirely and
absolutely new. This means that it is not an improved
form of something else that has been on the market, but
is in itself an entirely new production—something that

has never been used and probably never thought of be-

fore. It is the Alien soldering stick—a soldering flux in

solid stick form to take the place of resin, acids and
soldering salts. It is put up in candles one inch in

diameter and six inches long, and is applied by simply
rubbing on the joint when heated. Ic is a wonderful
time-saver. It does not in any way corrode the joint or

affect the insulation. The Appliance company is furnish-

ing small sample sticks free upon application.

The National Water Tube Boiler company of New
Brunswick, N. J., has just completed the erection at

Youngstown, O., of aplant of 2,500 horse power of the

National boilers for the Ohio Steel company. This boiler

plant is considered to be a model one, covering all the

improvements of modern mechanical construction, and the

results will be carefully noted by iron and steel manufac-
turers throughout the country. The boilers are arranged
in units of a little over 300 horse power each, have auto-

matic smoke consuming furnaces, automatic carriers and
feeders, and every provision for convenient handling of

the fuel. The National company purchased the National

boilers which were used in the World's Columbian Exposi-

tion, and these boilers are now being delivered, and will

soon be erected. These, together with those just erected,

will give a total capacity of over 4,000 hcrse power.

The Metropolitan Electric company, Chicago, has been
particularly successful in the introduction of the incandes-

cent lamp which bears its name. During the last few
weeks the demand for this specialty has been steadily on
the increase and the orders are of the most satisfactory char-

acter. In fact the business of this concern since the re-

moval of its offices and sales department to 186-188 Fifth

avenue, has been such as to warrant a prophecy of re-

markable success. It is constantly adding new agencie?,

one of the latest being that for the Dayton Fan & Motor
Com piny, Dayton, O This company manufactures a fine

grade of fan motor?, ceiling fans, etc., and the Metropol-

itan company is making preparations for pushing the sale

of this branch of its business with much vigor prepara

tory to the approaching warm weather. The other spe-

cialties will not suffer for this reason, however, and the

trade will be made well aware of the large and varied as-

sortment of electrical supplies which the company now has

on exhibition at its new store.

Fisher & Porter, 1025 Monadnock block, Chicago, re-

port that they see evidence of a good business In the im-

mediate future. They are equipping with machinery agold
mine at Tellico Plains. Tenn. and have supplied Kotine,

a new material for painting iron structures, for the new
Lincoln Park bridge, recently erected by the Pittsburg

Bridge company. They have the contract to supply two

75 horse power M. A. Green engines for the Leland hotel

in Chicago, and have several contracts of a similar nature

ready to be closed. They have advices from the home
office of the Altoona Manufacturing company, that the

works are running full time with a complete complement of

men and are turning out engines as fast as the equip-

ment will allow. One 150 horse power engine for the

Farmington Light & Power company, Farmington, 111.,

and one 125 horse power engine for the Western Glass

company, of Colorado Citv. Col., are among the plants

recently installed in the West. From the Providence

Steam Engine company, they say "word comes that the

works are running day and night with a double turn of

men in the construction of the improved Green engine, of

which it is the sole builder." There is evidently a de-

mand abroad for engines, and orders are being placed

where they will receive prompt atention.

Jas. I. Ayer & Co., consulting electrical and mechan-
ical engineers. Security building, St. Louis, feel en-

couraged over the business accomplished in the last few
inoQths and the prospects of the immediate future. One
of the important contracts which has been turned over to

this firm lately is one for furnishing the design for the re-

building of the plant of the Citizen's Electric Light &
Power company, East St. Louis, which now has a capacity

of 200 arc and 3,000 incandescent lamps. The firm offers

its services as electrical experts and consulting engineers,

for the designing of and superintending the complete con-

struction of electric lighting plants of every character;

street railway power plants and electrical construction, etc.

Mr, Ayer's experience of more than ten years in designing,

constructing and operating electric plants of different

characters, embracing arc and incandescent plants for cen-

tral stations, power plants for electric work and isolated

plants for buildings, together with his thorough knowledge
of the practical requirements in the operation of electrical

apparatus and the management of electrical properties, par-

ticularly fits him for his present business. H. P. Brough-
ton, the other member of the firm, graduated at Cornell

University as a mechanical and electrical engineer and has
been engaged in practical work in the installation and
operation of electrical apparatus of all kinds used for

lighting and motor power. Mr. Broughton is at present

manager of the Municipal Electric Lighting & Power com-
pany, of St. Louis.

ELECTRICAL PATENTS.
Issued March 20, 1894.

516.641. Police Signal. Michael J, Burns, Lowell,

Mass.

516.642. Magneto Telephone. Henry A. Chase, Bos-
ton, Mass.

516.643. Magneto Telephone. Henry A, Chase, Bos-
ton, Mass.

The diaphragm is magnetically connected to the U-shaped
magnet by an iron strip, thereby increasing the receiving
capacity of the telephone.

516,651. Automatic Speed Regulator for Electric Motors.
William Hochhausen, Brooklyn, N. Y.

The invention consists of the combination with an electric
motor, having a U-shaped field magnet, the poles of which are
uppermost, of two sets of switch contact blocks or plates
mounted on said field pole s and connected respectively with
the sections of the field magnet coils on each leg of the field

magnet, and a reciprocatory switch rod or bar having spring
contacts working in a groove foimed by the contact ends of
said switch blocks and mounted to move horizontally in a
direction parallel to the armature shaft.

516,666. Electric Railway System. Elihu Thomson,
Swampscott, Mass.

By suitably dividing one of the main conductors in sections
at a point where it may be desired to stop the car, and by con-
necting the sections with suitable devices, as storage batteries
graduated resistance upon the car maybe dispensed with,
while energy otherwise wasted in slowingdown may be made
available for starting.

516,677. Automatic Feed for Band Sawing Machines.
Frederick E. Cross, Waterbury, Conn.

516.689. Incandescent Lamp. George C. Swan, Brock-
ton, Mass.

516,708. Annunciator. Charles A. McCordy, Fulton,
N. Y.

516,713. Electric Device for Pumping Oil Wells. Harry
F. Waite, New York, N. Y.

516,731. Electric Railway Switch. Charles M. Fitch,

South Norwalk, Conn.

516,771. Burglar Alarm. William Ritzman, Chicago,
111,

'^

516,777. Telephone Switch. Alfred Stromberg and An-
drov Carlson, Chicago, 111.

The invention consists in a laterally moving 'twitch in com-
bination with a bracket. In placing the telephone upon its

hook the switch is shifted to cut out in the local alarm, etc.,

and when removed a ipring serves to shift the switch to cut out
the alarm and cut in llie receiver.

516,784. Electric Motor. Philip Wuest, Jr., Philadel-

phia, Pa.

516.791. Car Truck. Norman C. Bassett, Lynn, Mass.

516.792. Dynamo-electric Machine or Motor. Norman
C. Bassett, Lynn, Mass.

516,794. Armature for Dynamo-electric Machines. Louis
Bell, Boston, Mass.

516.796. Regulation of Multiphase Systems. Louis Bell,

Boston, Mass.

516.797. Coil for Dynamo-electric Machines. Louis
Bell, Boston, Mass.

516.800. Incandescent Lamp and Method of Manufac-
turing Same. Henry D. Burnett, Lynn, and Samuel
E. Doane, Swampscott, Mass.

516.801. Guard and Shade Holder for Incandescent
Lamps. George W. Demmick, Lynn, Mass.

516.804. Method of Transmission of Electricity. Jona-
than P. B. Fiske, Lynn, Mass.

516.805. Transmission of Electricity. Jonathan P. B.
Fiske, Lynn, Mass.

516.806. Block System for Electric Railways. John W.
Gibboney, Lynn, Mass.

5i6,8iS. Electric Motor. Walter H. Knight, Lynn,
Mass.

516.819. Incandescent Electric Lamp. Edward R.
Knowles, Middietown, Conn.

516.820. Socket for Incandescent Electric Lamps. Ed-
ward R. Knowles, Middietown, Conn.

516.821. Electric Searchlight, Edward R. Knowles,
Middietown, Conn,

516.823. Electrical Measuring Instrument. Edward R.
Knowles and Lewis T. Robinson, Middietown, Conn.

516.824. Electric Signal Lantern. Edward R. Knowles,
Middietown, Conn.

516.825. Electric Arc Lamp. Edward R. Knowles,
Middietown, Conn., and Edwin H. Park, Milbury,
Mass.

516,829. Cooling Electric Apparatus. Walter S. Moody,'
Lynn, Mass.

516.834. Series Parallel Controller. Edward D. Priest,

Lynn, Mass.

516.835. System of Electric Distribution. Edwin W.
Rice, Jr., Swampscott, Mass.

516.839. Means for Measuring Electric Currents. Lewis
T. Robinson, Middietown, Conn.

516.840. Electrically Operating Pump. Cyrus Robin
son, Lynn, Mass.

516.843. Electrical Hoisting Apparatus. Hollon C.
Spaulding, Boston, Mass.

516.844. Lamp Socket. Alfred Swan, Schenectady,
N. Y.

516. 846. Regulation of Alternating Currents. Elihu
Thomson, Swampscott, Mass.

Two coils, one included in the main and the other in the work
circuit, are threaded upon acommoncoee. When all of the
translating devices are in circuit the coils are close, but as they
are cut out of circuit they are repelled.

516.847. Means for Regulating Alternating Currents
Elihu Thomson, Swampscott, Mass.

516.848. Armature Winding. Elihu Thomson, Swamp-
scott, Mass.

516.849. Alternating Current Electric Motor. Elihu
Thomson, Swampscott, Mass.

516.850. Electrical Transformer. Elihu Thomson, Swamp-
scott, Mass.

The coils of the transformer are encased in metal or insulat-

ing material, the case then being nearly filled with an insulat-
ing fluid as oil.

516,853. Commutator Connector. Ora N. Turner, Lynn,
Mass.

516,855. Electrical Measuring Instrument. Elmer G.
Willyoung, Philadelphia, Pa.

516,862. Switchboard. Ellis F. Frost, Washington,
D. C.

The switchboard is made up in Sections or leaves hinged
together, and capable of being compactly folded or of being
separated to expose their faces.

516,876. Conduit for Electric Railways. Herluf A.
F. Petersen, Milwaukee, Wis.

516,878. Electric Car Lighter. Joseph Sachs, New
York, N. Y.

516,892. Incandescent Lamp. Rudolf Langhans, Ber-
lin, Germany.

516,903. Railway Signaling and Switching Apparatus.
John D. Taylor, Chillicolhe, O.

516,987. Elevator. William M. Frisbie, New Haven,
Conn.

517,000. Electrically Operated Railroad Turn Table.
Howe E. Dauzenbaker, Philadelphia, Pa.

517,009. Extension Electric Chandelier. Arthur M9
,

Lean, Ansonia, Conn.
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AMERICAN ELECTRICAL WORKS,
PROVIDENCE, R. I.

RAILWAY FEEDER AND TROLLEY WIRE,
ELECTRIC LIGHT LINE WIRE,

Incandescent and Flexible Cords,

WIRES.
AMERICANITE. MAGNET.
OFFICE AND ANNUNCIATOR
FARADAY CABLES.

NEW TORK OFFICE, P. C. Ackerman, lOCortlandt Street.

MONTKEAL BRANCH, Eugeoe F. Phillips' Electrical Works

E8TABL.ISBEIt 1848.

HEMINGRAY eiASS CO,,
OFFICE, COVINGTON, KY. FACTORIES, MDNCIB, IND.

standard Screw Class Insulators, Floor Insulators,
Class Break Knobs, Battery Jars,

Arc Light Globes for All Systems,
Colored Class Insulators, to designate different currer^ts.

WORK ON SPECIAL DESICNS A FEATURE.
Send Model or Drawing and we will furnish estimates.

THE
a
CLARK" WIRE.

For Switchboard, Railway and Motor use, we make all

sizes of Stranded and Flexible Wire and Cables with Clark's

Ineulation.

The Clark Wire hae been before the public and in use for

the past nine years, and has met with universal favor.

Thouaauds of miles of this wire have been sold, and

are in use throughout the United States and Foreign Coun-

tries, and the demand for it is constantly increasing, because

it always gives perfect satibfactlon.

Weslern Agents,

GREAT WESTERN MFG. CO.,

Chicago, III.

In a Letter from the Inspector of the Boston Fire Under

writers' Union, he states: '' A Thoroughly Reli-

able and Desirable Wire in every respect.'^

The Rubber used in Insnlatlng our Wires and Cables la es-

pecially chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weather, and Is not affected by heat.

We guarantee our Insulation wherever used. Aerial. Under
ground or Snbmarioe, and our net prices are as low, if not

lower, than any other first class Insulated Wire.

"We ehall be plaa3ed to mail Catalogues with Terms and

Discounts for Quantities.

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St., Boston. Mass.

Henrt a. Claek,
Treas. and Gen'l Mgr.

Send for Catalogue.

Hebbeet H. EuBTia,

Prest. and Electrician

MANUFACTUREHS

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N. J.

( JOHN A. ROEBIiINCl'l^ SONS CO , Chicago, 171 lake Street.
AGENTS It SAN FRANCISCO, 25 and !i7 Tremont Street,

( NKW YOBK, lir lilberty Street.

HAYDEN- BOOKER MFG. CO.,
MANDPAOTUKEKB OP ALL KINDS OF

Open and Closed Circuit Cells,
AKD SEAXEBS XIT

EVERYTHING IN THE BATTERY LINE.

2140 DeKalb St., St. Louis, Mo.
2C. M. HATDBN*, President and Manager.

Subscribe for the Western Electrician.

J. C. BRILL COMPANY, - - - PHILADELPHIA,,
BUILDEES OF EAIIWATAND TEAMWAT CAES OP Ali GLASSES.

Special attention given to the building of Electric Motor and Trail Cars.
Builders of Brill No, 21 Truck with solid forged frame, and "Eureta" Maximum Traction Pivot \ Track.

Incandescent Lamps Repaired.
NEW YORK ELECTRIC COMPANY, Canisteo, N. Y. and 225 Dearborn St., Chicago.

£Isa?.A..^XjX99J:dL.EIJD X873.
SOLiE MANUFACTERERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Blacl< and Gray. Send for Catalogue and Prices.

wumn^eTONlDi:!.. The Standard £lectxical Insulating Material of the World. 14 SEI^st; n. y.

VULCANIZED FIBRE GO.

6i

"Acme" Testing Het.

M.-V.'^ Ammeters and Voltmeters
Were granted an award at the World's Pair for

EXCELLENCE OF DESIGN, CONSTRUCTION, CONVENIENCE IN USE.ITHET ARE specially adapted for constant switclttioard use.

WK ABB ready to contract iritli dynamo and motor bailders and constraction companies
at special prices.

J90X1.C1. fox- Olxro-u.lA.X' 3>J'o, 602.
We make all kinds of electrical measuring Instrumenta. Catalogue "T" will be mailed free ONLY if this ad. Is mentioned.

QUEEN & CO., Incorporated, loio ghestndt street, Philadelphia. M. V." Voltmeter.
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Ebtablibhed in 1861.

E. BKGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QAS AHD ELSCTRIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-S&UfOH STOBE-

8184 Michigan Avenu«»

FOR SALE.
Eighty-one (81) dynamos and mtors,

In stock ready for shipment. Send for

our bargain li t. Evcry piece of appara-

tus guaranteed.

Chas. E. Gregory Co.,
47-40 8. Jeftersoii St., rhl<'ago. 111.

A number of new special single

and double pole brackets; will close

out at a low figure; write for de-

scription.

JOHST SIMMONS CO.,
110 Centre Street. N". T. City.

FORuSALE^
175,000 OAK PINS,

§.7.00 per thousand. Write for sample.

Address "O P"
Care Western Eleotrician,

6 Lakeside Building, Chicago.

" FOR SALE.
Controlling stock in a gas and

electric light plant.

Address **H. B."
Care Western Electrtcian,

Lakeside ^Idg., Chicago.

T^7"-A.^T.E15 .

Position by an electrical engineer of acknowl-
edged ability, either ns electrician or superinten-
dent o£ an electric railway, or would engage in the
constructlou of a road for new company. Have
had several years' practical experience in above
capacities; thoroughly understand the care and
management of railway motors, and rnpairs of
same including armature rewinding, etc. Have
made a specialty of General Electric and Westing-
house systems. Good reasons for desiring to
change present position. Reference. Address
"W'estjfglioust'." care western Electri-
cian, 6 Lakeside Building, Chicago.

POSITION WANTED.
As manager or superintendent of electric street

railway, electric lighting or gas plants, or the
combination of all three plants. Am familiar with
theconstraction and operation of all, having had
years of experience as superinteodeut of such
plants, singly and combined. Position desired
where ability and hard work will be recognized,
and appreciated, good reference. Correspondence
solicited. Address '4', J<;,"

care Westebn Electhtcian.

6 LAKESIDE BUILDING, CHICAGO.

ASSIGNEE'S SALE.
Notice is hereby given that the under-

signed assignee will receive bids in writing
for the entire unsold stock of the Railway
Equipment Company, insolvent, for a sum
in gross. Bids will be receivefl until five

o'clock p. M., April 4, A. D. 1894. at the
otBce of the undersigned, 163 Slichigan
Ave., Pullman Buildiog, Chicago. List
of the stock and the stock itself may be
found and examined at the above address.
Terms cash. Bids to be approved by the
County Court of Cook County. Dated
Chicago, March 22, 1894.

GEO. 0. FAIRBANKS, Assignee.

PUBLIC SALE.
On May 1, 1894, will sell to highest and best

bidder our entire 7.'>0 light a. c. plant, In Al con-
dition, and city contract, which pays $1,840 per
annum and expires in about t-ix years. Terms of
sale, one-third ca^h, balance in one and two years
on approved security. Address

Harroflslinrs Eke, LisM & Power Co,,

HAKKODtBlIHO, Kf.

d"W^ For all Purposes.
M Scrap and Native Platinum Purchased.

BAKER & CO., 408-414 New Jersey
Kailroad Ave., Newark, N. J.

IKAT^INUM

CAPITOL
MoJfil aM lacMne Worts.

Manufacturers and Dealers in

Electrical Supplies
or ALL KINDS.

Electrical Repairs a Specialty.

£IiKCTRICAli COKTBACTOH8.
Room 21, 83-85-87 Fifth Avenue, Chicago.

NORTH STAR POINTS
Is the title of a book of reference for all points be
tween Chicago and Lake Superior on the line o-

the Milwaukee k Northern R. R., and is a valuable
publication for business men and tourists who may
be interested in the development of the agricult
Ural, mineral and timber resources of Northern
Wisconsin and the Upper Peninsula of Michigan.
This book, together with an illustrated pamphle
telling "TfftCT-e the Trout Hide '>^ will be sent free
upon application to Geo. H. Heafford, General Pas-
senger Agent, "North Star Route," Chicago, III.

The Standard Open Circuit Bat'
teries of the Worlds

Send for Circular and Prices.

THE LECLAN6HE BATTERY CO.,

Ill to 117 East 131st St., N. Y.

Stilweil's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE In Steam
Boilers. Catalogue on appllcatton.

STILWELL & BIERGE MFG. CO.,

DAYTON, OHIO.

D'UNCER
LONG
DISTANCE
ELECTRIC
TELEPHONES.
Sold outright. Protected by

patents which are guaranteed
against infriugement. Works
satisfactorily on long or short
distance; requires no cleaning
or repairs: claimed by disinter-
ested experts to be the best tele-

phone made Adopted by the
Twin Wire Telephone Comjiany
of Chicago, and will be used by
the city in connection with it.

The D'Unser Electric
Telephone Mfg. Co

,

167 Dt^arborn St., CHICAGO.

Ready Made Cut Ge ars.
Ready Made Cast Gaart.
Ready Made Brass Gears.
Gears Made to Order.
Gear Cuttino
Gear Book. 1 5 cents.
treatise on Gears, $1 .00.
Gear Cutting Machines.
GeORG- B. GR^NT,
Lexington, Mass,
and 12B South 11th St.,

Philadelphia. Pa.

Send for New Catalogue.

BRONZE PUSH BUTTONS,
WINDOW AND DOOR SPRINGS,
FJOOOR PUSHES,
SWITCHES.

HuEBEL & Manger,
Mannfactnrcrs,

28ti 290 GRAHAM STREET, BROOKLYN, N. Y.

ffM

Miamisburg Electric Co.,

Miamisburg, Ohio.

Imperial Dry Battery,

Bnroley Cartridge Battery,

TEMPERED COPPER,
SEGMENTS, ETC.

4i

^end for Battery Catalogne.

THE KINSMAN DESK LIGHT,
Can be Readily Attached to Any Desk-
Desk can be opened or closed without

interfering with light.

By means of our rotary reflector, the
desired quantity of light can be obtained.
Send us a sample order, mention style of

socket required.

McLtOD, WARD & CO.,
91 I iberty St.. IVew York.

Central Electric Co., Chicago, III.,

Western Agents.
W. H. Glenny Sons Co., Buffalo, N. Y.,

Buffalo Agents.
Southern Elec. Supply Co., St. Louis' Mo.
The Gate City Elec. Co., Kansas City, Mo.

Thos. Day & Co., San Francisco, Cal.

OF INSULATED WIRES AND CABLES.
Bt Hebeert Laws Webb.

A New Book Just Published.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PRICE, POSTAGE PREPAID, $1.00.

JSEWD ITS TOUR ORDER NOW.

ELECTRICIAN PUBLISHINC COMPANY,
6 Lakeside Building, CHICAGO.
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Power Transmission Plant in the Illinois

State Penitentiary.
In the early part of 1893 Warden Allen and the commis-

sioners of the Illinois state penitentiary, located at Joliet.

III., decided to install a central station plant, from which

to distribute power, electrically, to all workshops and

buildings within the penitentiary walls, to light the peni-

tentiary from one center, and to distribute from this center

steam at 125 pounds pressure to heat all of the workshops,

cell houses and buildings in connection with the institu-

tion. The scheme having matured in the early part of the

pressure of eight pounds. These boilers also supply steam

for the fire pumps, artesian well pumpF, circulating pump,

and all the pumps located in the pump house of the peniten-

tiary. These boilers also furnish steam to a 400 horse

power cross compound condensing Corliss engine, running

at 75 revolutioDS per minute, of the E. P. Allis make.

This engine, Fig. 3, drives a countershaft about 70 feet

long, located in a specially excavated pit beneath the floor

of the engine room, by means of a rope drive. The
counter shaft is equipped with friction clutch pulleys, one

for each of the eleven dynamos in the dynamo room a-

transmission. Thus, when the second engine is installed,

one will be able to make any desired combination of

dynamos and engine, thus arriving at the highest point of

economy and good practice. A plan of the entire

electrical plant is shown in Fig. 4.

The electric generating plant consists at the present

time of three 133 horse power, 250 volt, General Electric

power generators, so connected.that they may be run singly

or in multiple, as desired, by switches properly disposed

on the handsome switchboard of black enameled slate,

Fig. 5, located in the center of the room. These are com-

FIG. I.

year, and having been worked out by the warden with sug-

gestions from thecompan'es consulted in the course of the

investigation, the contract for the powerplant was awarded

to the General Electric company, August 12, 1893.

The plant as installed, consists of a boiler room, Fig.

2, in stone with a steel roof, containing i ,800 horse power

capacity in Campbell & Zell water tube boilers, divided

into six uni:s. These boilers ftork at 125 pounds steam

pressure, supplying steam for ths heating of the whole of

the penitentiary buildings by mains running underground,

the pressure being reduced at the various points at which

heat is to be supplied by special reducing valves which

reduce the pressure from 125 to eight pounds, so that ihe

steam in the various buildings radiates its heat under a

POWER TRANSMISSION PLANT IN THE ILLINOIS STATE PENITENTIARY.

view of which is shown in the illustration upon this page,

Fig. I. These friction clutch pulleys are controlled by

hand wheels, arranged in two rows. The countershaft

^s split between the driven sheave and the counter-

shaft proper by means of a friction clutch coupling.

The countershaft is also split in the center by a similar

coupling. All these couplings are controlled from the

engine room floor by specially designed hand wheels,

similar in type to those used in the control of the dynamo

friction clutch pulleys. The reason for splitting the shaft

in the center in this way is that Warden Allen contem-

plates installing a second 400 horse power engioe of the

same type as that at present set up, to drive the same line

of countershafting from the opposite end by a similar rope

pound wound generators, and maintain a constant potential

for their varying loads. These generators will scon be

augmented by a fourth, making a total of power generating

capacity of 532 horse power, which will complete the

power generating plant. These generators supply current

to the motors located in the workshops of the penitentiary.

The total capacity of these motors aggregate about 300

horse power, divided into twelve units, ranging from

50 horse power down. These motors operate the machin-

ery used in the various workshops, such as the shoe shop,

stoneyard, woodworking shop, chair shop, marble works,

rattan shop, harness factory and run the complete machin-

ery for the manufacture of clothes for the penitentiary from

the raw material. The machine shop is also run by elec
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tricky, thus distributing from one central station all the

necessary power required to run all the factories and work-

shops located within the penitentiary walls. All of these

motors are of ihe latest type, self-oiling bearings, manu-

factured by the General Electric company.

Tlie lighting- plant consists of two 25 kilowatt and four

15 kilowatt Edison type lighting dynamos, running on the

three. wire system. All these machines are connected up

with the single switchboard located in the center of the

room. This board, as shown in Fig. 5. is divided in two by

FIG. 2. POWER TRANSMISSION PLANT IN THE ILLINOIS
STATE PENITENTIARY.

an arch way, one side of the board being equipped with

all necessary apparatus for the control, operation and

registration of the six lighting dynamos; the other side of

the board is utilized for the necessary station equipment,

consisting of triple pole switches, current indicators, volt

meters and automatic circuit breakers, together with the

recoil rheostats with which each of the power gene-

rators is equipped. The opposite side of the switch

board—that is, the side facing the engine— is used for

feeder switches, cut-outs, etc, for the various lighting

mains which leave the power station. All mains and

feeders for the distribut'on of power and light to the

numerous points of utilization in the penitentiary are run

underground. Facing the switchboard on the opposite

side to that which faces the dynamos, there is one of the

direct coupled outfits of the General Electric company,

used for all-night service. The roof structure of the

engine and dynamo room is of steel, so that the whole

power station is absolutely fire-proof and indestructible.

An exterior view of the power station is presented in

Fig. 6, which shows the large chimney and the substantial

character of the building. No opportunity has been

neglected to provide for every arrangement which would

increase the efficiency and value of the installation, and

when it is entirely completed it will be one of the most in-

teresting plants of its kind in the country.

Arc Light Litigation.
In the suit brought by the Western Electric company

against the Sperry Electric company for the alleged in-

fringement of its patent upon arc lamps, No. 420,109, the

FIG. 6. POWER TRANSMISSION PLANT IN THE ILLINOIS
STATE PENITENTIARY.

United States Circuit Court for the northern district of

Illinois has decreed that the patent in question is good

and valid, and that the complainant, the Western Electric

company, is the owner of the entire right, title and in-

terest in the patent and the invention and improvements;

that the Sperry Electric company has infringed upon the

exclusive rights and privileges of the Western Electric

company; and that the Sperry company is perpetually en-

joined from making, using or selling any electric arc

lamps having an electro-magnet in the main circuit with

an armature adapted to respond thereto, the strength of

the magnet and the position of the armature with relation

to the poles of the magnet not being changed by vari-

ations in strength of the electro-magnet in the shunt of

the arc. The court further decreed that the Western

Electric company recover from the Sperry company the

profits which have accrued from the infringment. This

is a case which has been in the courts for some time and

has been closely watched with interest by arc lighting

companies.

The Electrical Transmission of Intelli-

gence'.

By Thomas D. Lockwood.

There can be no time more fitting than the present for

a review cf what has been done, and an attempted fore-

cast of what yet remains to be done, in the electrical trans-

mission of inielligence. The jubilee of the establishment

of commercial telegraphy in America is close at hand, the

first Morse line having been completed between Baltimore
and Washington in May, 1S44.

Telegraph lines were built and operated in Germany
and England by Steinheil and Cooke & Wheatstone, re-

spectively, before the construction of the first Morse line

in America. It is noteworthy that the system of Steinheil

comprised a magneto-electric sending generator, a capil-

score of self-educated electricians had evolved as many
forms of automitic repealer, by means of which, applying
the principle of the relay, direct working might be tffec'ed
between points too far distant to be connected by a single
circuit, the sounder lever of one line serving as the send-
ing-key of the next. Reading the Morse code by sound
had become universal, except in small country ofTices

where students and neophytes were perennial. The
House and Hughes type-printing telegraphs had waxed
and waned; the Phelps combination printer, an instru-
ment embodying the best features of both of its predeces-
sors and combining them with new ones of its own. had
come into extensive use on certain lines; and in New Eng-
land the automatic chemical telegraph of Bain had evanes-
cently attempted to compete with the slower, but simpler
and more trustworthy, key and sounder. Dial te'egrapbs,

too, in which an electro-magnetically actuated pointer
moved round a dial and spelled out words by halting an
instant opposite the proper letters which were marked
in a circle round the axis of the pointer, bad to some ex-
tent been introduced in private telegraphs; and let it not
be forgotten that one cable spanning the Atlantic had
been successfully laid as early as 1858, and had lived and
worked after a fashion for twenty-six days.

The history of the telegraph systems of foreign countries
is not dissimilar. Reasons of the same character retarded
their physical progression and at the same lime stimulated
invention, but the consummation in a majority of in-

stances turned out to be state control instead of corpora
tion consolidation.

Ocean telegraphy, regarded by many in 1865 as a veri

FIG. 5. POWER TRANSMISSION PLANT

lary ink writer and a conventional alphabet of dots, and
that the Cooke & Whea'stone plan comprehended a cur-

rent reversing transmitting key and a needle deflecting re-

ceiver, which indicated its messages by transient signals

also formed from an arbitrary code and addressed to the

eye alone.

The Morse system consisted of an electric circuit con-

taining a battery, a key to make and break the circuit,

and a receiving register which, by means of clock work,

advanced a strip of paper on which dots and dashes com-
posing the characters of the Morse alphabet were em-
bossed by a stylus actuated by an electro-magnet, in re-

sponse to the operation of the key at the distant station.

In order that a relatively weak main line current m'ght
be used, and battery power economized, a fine wire re-

ceiving magnet called a relay, provided with a light and
easily moved armature, was placed in the main circuit to

respond to the key; its function being to control by the

movement of its armature between suitable stops or con-
tacts, a short circuit in which flowed the much stronger

current of a local battery, which circuit also included the

magnet coils of the register. By employing this device

the work of the main current was made easy and con-
sisted in merely opening and closing a light supplemen-
tary key.

The story of the telegra^^h in America prior to t866,

when the scattered systems of the country coalesced into

what is now the Western Union Telegraph company, has

no special interest for us to-day. and may be dismissed

after brief notice. There had been no uniformity of

practice in either construction or operation, and little

material advance had been made save in the matter of

physical expansion.
Though real advance prior to this tmie had been scant,

invention had been prolific. The ingenious minds of a

I. From the En^neei-ing ISIagazine,
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\.2\i\&ignisfatiuis , has long been an accomplished fact;

and communication between the old and new worlds, hav-
ing been finally established in 1866, has ever since been
maintained practically without interruption; the speed of

transmission meanwhile having raised from ten to twcnty-
five words per minute. This achievement was no ordinary
one, and is one of which the Anglo-Saxon race on both
sides of the Atlantic may justly pride itself. Besides hav-
ing proved an immense convenience in the transmission of
intelligence generally, the successful establishment of
transatlantic cable communication has revolutionized

methods of business, and has imparted a celerity and
directness to diplomacy well suited to American tastes

and tendencies.

Perfect insulation in land lines, once practically

ignored, is now universally regarded as one of the essen-
tials of successful telegraphy—at least in theory. We
fear, however, that practice does not fully keep pace
with conviction—on the western side of the ocean, at

any rate.

Marked improvement has been made in insulating

media and compounds, and cable manufacture, which is

still practically a monopoly of the English, has reached
the dignity of a fine art.

With the great influx of business everywhere attendant
upon the increased popular acquaintance with the telegraph,
and upon the growth of trade and commerce, came the
vital question: How shall we get more work out of our
wires? How best shall we work them up to their full

capacity?

This has been answered in various ways. The duplex
and quadruplex methods of transmission have been intro-

duced, and have solved the problem in part by enabling a
plurality of messages to be sent over one wire at the same
time without interference. Multiplex telegraphs, operating
by puiting the same main conductors surcessively in'o con-
tact with a number of independent terminals at both ends,



April 7, 1894

have also come into use. The main difficulty ia the way
of employiug these was that of keeping the transferring
mechanism at the two ends synchronized; but this having
been accomplished by Delany, the multiplex is being
successfully operated in England. Wheatstone's automatic
system answers the question in another way: by trans-
mitting communications much faster, but in single file

over the same wire. In this system success has been

WESTERN ELECTRICIAN.

technical administration so stable, that a change in party
controlinvolves no greater change in governmental ma-
chinery than a change o£ cabinet officers and their imme-
diate assistants; and until competency and efficiency shall
be universally held to constitute, for the working forces in
all departments, a full and valid title to position, per-
manency and preferment.
The speaking telephone belongs to the history of our
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reached by substituting for the electro-chemical receiver of

Bain and others an electro-magnetic ink writer. This
automatic apparatus does excellent work in both England
and America, especially in sending press matter, or where
much of business is to be sent over a single wire, and
under favorable condit'onSj and on lines which are not too

long, it is capable of transmitting 600 words per minute.
Type printing telegraphs are still extant, being employed

in France and on certain lines in the United States, The
apparatus employed in the latter country is a highly
organized machine known as the Phelps electromotor tele-

graph, in which the moving mechanism is actuated by an
electromotor, the principle of operation being the synchro-
nous action of the transmitttng: shaft and type wheel
arbor. The type-printing telegraph is likewise utilized in

distributing commercial and financial information to

brokers and merchants in cities; a number of receiving in-

struments, properly termed "tickers," being connected in

serial circuit with a single central station instrument, and
placed in subscribers' offices.

Entering other fields of usefulness, the telegraph gives

warning of our fires, summons our messengers, and informs

us of burglarious visitations; the bye-uses of the telegraph

are becoming constantly more numerous and important.

One of the brightest signs of the times in telegraphy may
be found in the universal recognition of the advantages of

systematic electrical measurement and scienti6c testing,

both for maintenance and in the detection of faults, and
in its well-nigh universal practice, which has indeed
t-earhedits apotheosis in the telegraph system of far-away

India.

An important and valuable improvement is the employ-
ment of the dynamo for telegraphic circuits in many of our
large cities. An advance equally important is the tendency
toward the use of copper line wire.

We need scarcely look in the near future for radical and
striking telegraphic inventions, but in view of past experi-

ence' we may reasonably expect a tremendous expansion
in lines and business; a wider employment of the two last-

named improvements; a considerable increase in city under-
ground work; the operation of longer individual circuits;

far reaching improvements in methods of collecting and
delivering messages, perhaps by the increased employment
of the pneumatic tube; additional speed in tbe operation

of submarine cables; more press-matter transmission, and
gradual changes in practice accruing from the introduction

into the telegraphic service (which must ultimately open its

ranks for their reception) of trained scientific electricians

and engineers.

We near constantly of the desirability of government
ownership of telegraphs. To a candid and impartial

thinker there is little in the idea which commends itself.

Our party politics is still too unregenerate, and although
tbe spoils system has sustained rude shocks, its spirit is

still too rampant and aggressive to permit of a belief in

the able, honest and independent governmental control and
management of such an engine, when manned and
officered by the party happening to be in power. Th'ngs
are better as ihey are, especially as telegraphy is low-

priced, and as what we buy is really wcrth what we pay
for it. Let us wait at least until politics is so purified, and

I. Between 1866 and 1892 the wire mileage of the Western Unicn
Telegraph company alone rose from 76,000 to 750,000 nniles; its

offices increased from 2,00010 20,000 and the yearly number of mes-
sages transmitted rose from 5,000,000 to 62,000,000.

own times. In March, 1876, there was not a speaking
telephone in the possession of the public and not a tele-

phone line in existence. Yet telephonic transmission in

eighteen short years, has brought into use in the United
States alone (in round numbers), 568,000 telephone trans-
mitters and receivers, while the rest of the world employs
about 580,000 more; and is furthermore to be credited

completely alone and without peer as did Adam, among
the four-footed associates of his garden, before the advent
of Eve.
The relation of the telephone to the telegraph is ihat

which the human voice, perfect in every articulation, bears
to the deaf and dumb alphabet; and for this reason alone
the achievement of the electrical transmission of speech
must be regarded as the veritable capstone of the present
century of discovery and invention.

The transmitter of the speaking telephone may be one
which actually generates its own working currents in the
act of transmitting speech, as in the magneto instrument;
or it may be one which, as in the variable-resistance in-

strument, operates upon a current already provided—say
by a battery—and which, in the act of transmitting, molds
the ready made current into the desired character. We
may compare the action of the former to regulating the
action of a steam engine by generating more or less steam
in the boiler, but admitting always such amount as is pro-
duced; and that of the latter to regulation by means of a
throttle-valve, the original amount generated being always
the same.

But whatever form of transmitter be employed two con-
ditions must be observed, the transmitter, in order that it

may exercise a constant control over the receiver, must
have a circuit which is always unbroken, and the current
flowing in this circuit must copy, electrically, the changes
in the air produced by the spoken words in the vicinity of
the transmitter.

It is not the number of vibrations per second, but the
manner in which each is performed, that gives rise to the
sensation of "quality, " or the articulate character of sound

.

To transmit the "quality" and to reproduce the "form" of
sound (which includes articulations), the transmitter must
control the character as well as the frequency of the mo-
tions of the receiver. It can only do this by maintaining
substantially a continual control over the current by which
it lays hold of the receiver; and the speaking telephone
does this by using in tbe transmitter a device which makes
the electrical changes copy those of the air in character as
well as frequency, and, in the receiver, a device which
makes the motion in turn a copy of the electrical changes
in form and in character, as well as in frequency.
The telephone, though extremely simple in construction,

has been very little changed by the years of experience
which have passed since it was publicly introduced. But
it has required or involved an immense amount of auxil-

iary invention and adaptation, and the telephone apparatus
now in the hands of the user is a highly organized com-
bination of really independent devices, capable of exer-
cising independent functions which have been added to the
telephone proper to meet as many different contingencies.

In addition to the instruments actually used in talking
and hearing, it involves an alternating current generator
to produce calling currents; a polarized bell to announce
the call; a switch, acting by the removal and replacement
of a receiver, to transfer the line between the call bell and

FIG. 4. POWER TRANSMISSION PLANT IN THE ILLINOIS STATE PENITENTIARY.

with about 1,000,000 miles of telephone line wire, half of
which, speaking broadly, is in the United States.

The telephone is like the telegraph in that the operation
of both involves certain essential features; a source of
electrical energy, a conductor through which this energy
may travel from one point to another, and proper apparatus
for delivering the message to the electrical messenger at

one end of the conductor, and for enabling that messenger
to tell the story st the other. But notwithstanding these

similarities, telephonic and telegraphic transmissions are
things distant from one another, the former standing as

telephones, and to open or close the transmitter circuit; a

battery to furnish tbe initial current which is to be acted

upon by the transmitter, and an induction coil associated

with the transmitter, serving as an electrical lever and
giving the transmitter a wide range of resistance within

which it may be effective.

The generator coil is also to be ordinarily stunted out

of circuit to protect it from dangerous currents or dis-

charges, and, vi'hen located at intermediate stations, to

prevent it from opposing by self-induction the voice cur-

rents which would otherwise have to traverse its coils. To
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open this shunt circuit, a special circuit-breaker is required

for convenience arranged to be operated by the act of

turning the crank to send the call.

The most modern telephone lines are built of metallic or

two-wire circuits, and the two conductors are placed as

close together as practical conditions will permit. The
reason is two-fold: the telephone cnrrent is the smallest

current known which performs any useful tlfect, and an

instrument responding to so feeble a current must be and

is extremely sensitive. But, being so sensitive, it is very

subject to be disturbed by stronger currents straying upon

its circuit.

These stray currents sometimes come by way of the

FIG. I. THE REPEATING COIL AS USED IN TELEPHONY.

earth connections conductively, and of course cannot ap-

pear when a metallic circuit is employed; sometimes, how-

ever, they are induced within the telephone circuit by
currents traversing neighboring circuits, and in that case the

disturbance is quelled, not because the circuit is all of wire,

but because its two wires are close together and joined at the

ends, so that the disturbing currents induced m the two
wires, being of equal strength and of opposite direction iu

the telephone circuit, neutralized each other, leaving the

telephones undisturhied.

Telephonic transmission is known to the world mainly

through the telephone exchange; indeed, the public seems
to have reached the conclusion that the telephone and tel-

ephone exchange service are one of the same thing. It is

evident that a telephone whereby I can communicate
when I please with 5,000 persons, and they with me, dif-

fers immeasurably from an exactly similar instrument

ators; lines are united, conversation coached, and discon-

necting signals received.

Each exchange line is fitted with one or more prote ctive

devices to forestall damage from electric light or power
currents which may come on the telephone circuits by
crosses with the conductors conveying them. In the great

cities of the United States the telephone exchange con-
ductors, to a large extent, have been bunched in lead-

covered cables and placed in underground conduits, there

being at present some 350,000 miles of underground tele-

phone wire in these cities.

Each cable conductor must be covered with some non-
conductor throughout its length, and, as telegraphic and
telephone currents inevitably travel with relative slowness
and difficulty through subterranean or subaqueous cables,

by reason of the retarding effects of static induction, it is

highly desirable to so construct the cables that they will

retain, in the manner of a Leyden jar, as little of the work-
ing currents as possible. So much success has been at-

tained in this line of work that the cables now made have
but about one-third the objectionable retarding and dis-

torting effect that they had eight years ago.

For long line work copper wire has been found even
more essential than in telegraphy, and every long distance

circuit, to work efficiently, must be a two wire circuit, and
its material must be copper.

The birth of commercial long distance telephony goes
back no farther than 1885, but lines have already united the

cities of the Atlantic seaboard as far south as Washington
and have reached the western cities of Chicago and Cin-

cinnati.

An interesting phase of telephonic transmission is that,

by making certain arrangements of circuits, condensers,

and electro-magnetic resistances, it becomes possible to

send telegraphic and telephonic] messages simultaneously

over the same lines. This has been done to a limited extent

with success, and the possibilities in this

direction, as well as in that of multiple telephony proper,

are very promising.

It must be evident from this sketch that an enormous
amount of inventive thought has been devoted to the im-
provement of the telephone and accessory apparatus.

This is further emphasized by the fact that since 1S76,

when the first telephone patent was granted by the United
States patent office, there have been issued (up to the be-

ginning of the present year) 805 patents of speaking tele-

phones, and 2,235 patents relating to calls, systems.

es>^

FIG. 5. THE REPEATING COIL AS USED IN TELEPHONY.

which allows me to talk to but one or two particular per-

sons only, and must be infinitely more valuable. It is

also evident that in paying my exchange subscription I am
not paying for a telephone, but for what I can
get out of my telephone; for the economy of my time

which it brings abou'; for the ability to find out whether
the man I want to see is in, before I go to see him; for

the hundreds of car fares and postage stamps I am saved
from using; and for the convenience of talking to scores of

persons without leaving my office—no small convenience
on a tempestuous day. Therefore not merely communi-
cation but inter-communication is the great field of force

MuUiplc Jack

switches, special conductors, cables, and other telephonic
appliances.

Such is the past of the telephone. We can but guess at

its future. No doubt private lines with cheaply made tele-

phones will increase rapidly, and that the great mass of the

people will become educated in the use of the telephone.

In a few years, perhaps, we hope to be as fa miliar with duplex
telephony rs we now are with duplex telegraphy. The
long distance lines doubtless will continue in the future, as

in the past, to exert a salutary influence over local work,
raising its character and improving its facilities. It prob-
ably will be found that there is plenty of room for both
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of the telephone, as is indeed manifested by the fact that

nearly a thousand telephone exchanges are already in op-
eration in the United States, and about as many more in

other countries; and by the equally significant fact that

600,000,000 exchange connections were made during the

year 1892—a number probably far exceeded in 1S93.

The sub-station apparatus and the conductor of tele-

phone exchange circuits need not differ from those already

described; but for the great business of the exchange

—

that of uniting lines for through conversation at the cen-

tral station to which all lines converge—other appliances
are required. These are combined mainly into single a ic-

struiueQtality termed the "switchboard." By it calls can
be received on annunciators and sent out by special gener-

telegraph and telephone to work harmoniously side by side,

and that the character of their business will be so dissimi-

lar that each will feed the other.

The telephone will be extensively used in departments
of work where it has, so far, merely dabbled in the shore
waters, as it were, and will be increasingly employed in

mining and diving operations. It will be utilized in the

military and naval operations of the future, both in the

transmission of conversation and as a telegraphic receiver

in which latter capacity it will aUo be found generally ac-

ceptable. Perhaps it may find new fields of work in the

psrmaneot establishment of communication with moving
trains, lighthouses, and even with vessels in mid-ocean;
but so far as the last is concerned let us hope not, for that

is now the only retreat from the cares of the world.
The hotel of the future will not be considered complete

unless its rooms are provided with telephonic facililies for

connecting them with each other, with the oiTicc, and with
the outside world; factory systems arranged for the inter-
communication of different departments will ere long be
generally employed, and an office or a house fitted with a
complete system of telephones will cease to be a rarity.

But telephonic transmission between J>ondon and New
York, which some optimistic spirits are now discussing, I

FIG. 2. THE REPEATING COIL AS USED IN TELEPHONY.

think will remain a subject for discussion only for many
years to come, and need not be expected to reach fruition
in time to hi participated in by the writer or readers of this
article on the electrical transmission of intelligence.

The Repeating Coil as Used in Tele-
phony.'

By W. H. Hyde.
Since the advent of the metallic circuit toll line, the

lepeating coil has cut quite a figure in the operation of a

FIG. 4. THE REPEATING COIL AS USED IN TELEPHONY.

telephone exchange. It plays a very important part in

making a connection between a local ground circuit sub-
scriber and a metallic circuit toll line. For instance,
should a Milwaukee subscriber who is still equipped with
the old-style system, a grounded circuit and Blake trans-

mitter, as are 1,300 of these circuits now operated in Mil-
waukee, or about 50 per cent, of the whole, desire to com-
municate whh either Chicago or the East, or with any
metallic toll line in the state, it would be impossible to
connect the grounded line on to the metallic circuit with-

out throwing a ground on the metallic circuit unless some
device of this kind were used.

I submit herewith a diagram of a repeating coil, Fig. i,

FIG. 6.

^GcmrulvT

THE REPEATING COIL AS USED IN TELEPHONY.

used by the Wisconsin Telephone company. The repeat-

ing coil is practically made up of two coils, as shown in

the diagram, each coil consisting of a soft iron core with

primary and secondary windings—the inside winding, or

primary circuit of each coil being run to the four binding
posts marked P^, F-, F^, F^; the inner wires of the pri-

mary circuit running to binding posts F-, F^, and the outer

primary wires to binding posts F^,F*, The secondary
circu'ts of the coils are run to the binding posts S\ S^, S^,

5*, on the opposite side of the repeating coil, the inner

wires taking binding posts S", S^, and the outer wires S\ S^.

The two inner binding posts of each circuit are con-

nected, the two outside binding posts of each circuit being
the primary and secondary circuits, respectively, of the
repeating coil.

The metallic circuit is generally connected on the

primary, and the long grounded line, and ground, on to the

secondary circuit—the secondary circuit generally being
wound about 50 ohms higher than the primary circuit, to

I. Read before the Wisconsin Electric club, March 16, 1894.
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increase the electromotive force, and overcome the resist-

ance of the longer line.

When the two circuits that are to be connected are both
long circuits, the connections of the binding posts may be
changed so that the inside wiring of one coil is connected
with the outside winding to the other coil, and vice versa,

the object being lo get the same uniform exposure to

the fields of both coils, and the same resistance in each
circuit, Fig. 2. In the repealing coil used by the Wis-
consin Telephone company the resistance of the primary
and secondary circuits is no ohms and i3o ohms, respec-

tively.

Figs. 3 and 4 show the way the coils are connected up on
the switchboards, Fig. 3 being the circuit used on mixed-
circuit multiple boards, without the cam lever and ringing

key circuits, which are not considered necessary to illus-

trate the point in view, and might be confusing; as to the

uninitiated they are quite complicafed.

Fig. 4 illustrates the circuit used on the smaller state ex-

change switchboards. By referring to Fig. 4 (both Figs. 3
and 4 being similar in operation) it will bo noticed the plug

tothe left is a double plug and marked "for the metallic."

and the single plug, to the right, "for the grounded line."

The plug to the left is inserted in the metallic circuit mul-

tiple jack, and by tracing out the circuit through one side

of the repeating coil, it will be seen that the circuit is a

complete metallic loop; the other plug is placed in the

grounded line and the circuit is made complete through

the other side of the coil by using the coil ground and the

ground at the subscriber's station.

Now when the grounded-circuit subscriber talks, he

talks through the repeating coil direct to ground. This

is taken up by the opposite coil and transformed to the

metallic circuit without material loss, thus preserving the

metallic circuit intact and giving the grounded circuit

subscriber the benefit of the metallic circuit talk without it

being necessary for him to come to the central office for

long-distance set vice.

The repeating coils used are supposed to have a talking

efficiency of 85 to go per cent., and most of them do.

What is lost, however, in the process of tranformation, is

more than made up by the qaietness of the circuit and
good talk obtained.

Another use of the repeating coil is connecting grounded
circuit toll lines to metallic circuit toll lines in country

exchanges, the apparatus being the same as described

previously.

What is called the Waukesha i and 2 is one of the

metallic circuits running from Milwaukee to Waukesha.
The line west, and extending to Madison, is a grounded
Jine. To enable Milwaukee to converse with Madison,
Waukesha makes the connection of the two circuits by use

of the repeating ceil, as described, and a very good cor-

versation can be had.

In some of our state exchanges through grounded-
circuit toll lines were greatly disturbed by local electric

light plants, electric street railways, etc. To overcome
this evil the grounded toll lines have been made metallic

circuits as far as the city limits, by the use of repeating

coils and return wires; the wires in the city being run pin

and pin and transposed, if necessary, just as a metallic

circuit would be.

By referring to Fig. 5, showing the line from Appleton
to Marinette connected up in this way (the circuit from
Milwaukee to Appleton being metallic), I think you can
readily grasp the idea and appreciate the effect.

The coils at Appleton and Marinette are placed out on
poles, in waterproof boxes (well protected by arresters to

prevent burn-outs), on the outskirts of the city, or a mile

or so beyond, depending on how far out the disturbing

influence may run. The idea of this arrangement is to get

beyond the disturbance. The lines are treated at the

exchanges just as metallic circuits are.

At Green Bay and Oconto only the McCluer or return

wire is used, this being a partial remedy to outside dis

turbances, and, as we experience very little trouble at

these points at present, it does very well. As soon as they

start up the electric street railway at Green Bay this spring

we probably will have to place coils out on the poles at

either end of the circuit and treat the north and south ends

as metallic circuits, as we do at Appleton and Marinette.

Local subscribers are connected on the toll lines at

•Green Bay and Oconto by the use of the repeating coil

circuit, as shown in Fig. 4, and when the two ends of the

toll line are connected for through conversation at thefe

points a repeating coil with two double plugs and cords is

used, as illustrated in Fig. 6,

By this method a very fair circuit is obtained with

grounded lines that otherwise would be almost worthless

tor long talks. As there is a loss of from 10 to 15 per

•cent, in each coil, there is a limit to this style of conversa-

tion. On the line referred to, when connected up for

through conversation between Milwaukee and Marinette,

it is necessary to talk through four repeating coils, neces-

sitating a loss of from 35 to 40 per cent., figured out

according to the rate of loss per coil, and, although there

is quite a depreciaticn in the voice at the other end, it is

still clear and distinct.

Of course, the better plan would be metallic circuits for

the whole distance, but until such circu'ts are built the

present plan can be used to good advantage. Again, there

are small towns that it would not pay to reach by metallic

circuits, on account of the small revenue derived, and these

-can always be served in the way described.

Storage Battery Plant at Deiavan, Wis.

The introduction of the storage battery into electric

lighting plants is undoubtedly becoming more general and

it is gratifying to note that it is not only in the large cen-

tral station plants, where the operation of such an installa-

tion may be figured Cn from the standpoint of economy

alone, but that attention is being paid the subject in

small isolated plants, where many circumstances argue

in favor of storage batteries. Such a plant may be num-
bered among the recent installations of the Electric Stor-

age Battery company of Philadelphia. It is located in the

Wisconsin Free School for the Deaf at Deiavan, Wis.,

and is indicative of the many interesting applications which

may be made in similar cases. This institution comprises

a number of buildings isolated from the village, including

workshops, gymnasium, dormitories, etc., all

of which are electrically lighted. Under con-

ditions such as exist at Deiavan an electric

lighting installation must be designed for supplying rot

only the heavy load resulting from a majority of the lights

wired being thrown on in the early part of the evening, but

it must provide current so that light may be obtained at

any time during ihe night. Such an installation in an

institution of this character is especially valuable from the

placed in glass jars, resting upon insulators, in four rows.

They are charged in rauli iple series of 29 cells each and

discharged in series. The construction of this type of ac-

cumulator has been described in detail in the columns of

this journal and a number of its older applications noted.

The controlling devices consists of an automatic dynamo
cut-out, an automatic mercury oveiload swtch, regulated

for 27 amperes, a multiple switch for throwing the cells

into two series for charging and one series, or discharging

a five point compensa log switch, two ammeters, two

rheostats and a Quenn & Co. volt meter. The dynamo

used in this installation is a five kilowatt Edison ma-

chine belt-driven by a Rice automatic, 20 horse poxer sim-

ple engine with a 12 inch stroke. In another room three

boilers, 16 feet by 60 inches, furnish the steam supply for

the buildings and a separate boiler 11 feet by 36 inches,

STORAGE BATTERY PLAMT AT DELAVAN, WIS.

fact that in case of fire at night, although the dynamo is

shut down, the whole number of lights may be thrown

upon the battery for a sufficient length o£ time to enable

the inmates to leave the buildings by their help. The

adaptability of the storage battery to such conditions is

apparent. The plant is in a position to help the dynamo

should it become overtaxed when full load is thrown on,

and of a sufficient capacity to take care of all lights after

nine o'clock, when only about one-third the number of lights

are in service.

As seen by the sccompanying illustration the dynamo

room is neatly arranged and contains the dynamo and en-

gine, a rack upon which are placed in position 5S type

E, II plate, chloride cells of 250 ampere hour

capacity each at 25 amperes discharge,

which show a current efficiency of go per cent, and an

average electromotive, force in discharge of 2.05 volts.

The solution used in this type of battery consists of sul-

phuric acid and water with a specific gravity of 1,275,

which rises to 1,300 under full charge. The cells are

supplies the dynamo rcom, where are located a number of

pumps and sttana ergines which are utilized

for laundry work, etc.

The use of this battery plant enables the engineer to run

his machines at full head and hence at higher efficiency,

as when the lamps do not require all the current generated,

it can be shunted into the battery to be used later and of

course machines running at maximum load require less

coal per horse power hour than when operated at under

load and they are much more tfficicLt. The use of a

battery also saves depreciation of the generating plant, for

when worked in combination with a battery the machines

run a fewer number of hours than would be the case were

they obliged to carry the Umps all through the night. In

the latter case there would also be an added expense for a

ni^ht shift of engineers and perhaps a fireman.

The Geneva, Switzerland, papers announce the opening

of the last section of the electric railway to the summit of

the Saleve, about 5,000 feet above sea level.
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Chicago seems determined to have rapid transit and that,

too, by the adoption of the overhe id trolley system for surfac-

railway lines that do not enter the business district of the

city. At the last meeting of the council ordinances were

considered granting franchises on the North, West and

Ssuth sides The South Side company refuses to comply

with the mayor's suggest'oa that it light the streets upon

which it proposes to operate trolley lines, but it agrees to

pay $250,000 for the privilege and comply with other require-

ments. It is to be hoped that the city and the cempany will

come to an understanding which will enable the people to

enjoy the advantages of rapid transit in the outlying districts.

electric lighting enterprise. The lamp and eleclrin com-

mi:tee of the common council of Rochester. N. Y., re-

cently made its report, and in this document is found the

following psragraph.

Your committee takes this opfortunity to publicly

acknowledge its appreciation of the manner in which the

agreement of the Rochester Ghs & Electric company with

the city, in reference to the building of conduits, has been
carried out; all of the work done and the material used in

construction being of first-class character; also, at the

suggestion of your committee several important changes
from the original plans, which have been deemed advisable

as the work progressed, have been cheerfully made at a

large additional outlay by the compaay.

This public acknowledgment is highly complimentary to

the company and is very creditable to the ccmmittee. At

the present time it is hard to find public officials who will

acknowledge anything gocd about a corporation enjoying

privileges in the form of city frarchises, etc. On the con-

trary it is generally accepted as the popular thing to de-

nounce all corporations on general principles whether they

deserve commendation or condemnation. As a matter of

fact, there are few communities enjoying such excellent

service as that given by the electric companies of Roch-

ester, and as a result the feeling between the corporations

and the people is very friendly. The streets are well

lighted by 1,814 ^irc lamps, and a net work of street rail-

way lines operated electrically gives excellent service to all

parts of the town. No doubt much of the efficiency of

this service is due to the co-operation on the part of the

municipal authorities and the people with the efforts of the

companies. At any rate it would be well for other cities

to look into this matter and emulate the example of the

Flower City officials.

Business men along the lines of the "L" roads in Chi-

cago have taken up the subject of securing a down-town

terminal which will enable these roads to get into the

heart of the business district and give passengers an

opportunity to go from one portion of the city to another

without being obliged to take a surface car between

stations, or walk through the busiest streets of the town.

It is proposed to extend the Lake street *'L" east on Lake

street to Wabash avenue, and the Alley "L" north oa

Wabash avenue to Lake street, making a complete connect-

ing road between the West and South side lines. The Alley

"L" trains will not stop at Lake, but at Market street, and

the Lake street terminal will be at Congress street and

Wabash avenue. It is also proposed that the Lake street

*'L" shall build a connecting loop on Halsted and Madison

streets to Market street, build a branch down Halsted

street to the Stock Yards, and over this route the Metro-

politan "L" is to find its down-town terminal. Accord-

ing to those most interested in the project the right of way

for the Lake street "L" has been secured on Lake street

to Wabash avenue, while the Alley "L'' is said to have the

right of way on Wabash avenue to Lake street. The

agreement between the roads and the property owners is

that the extensions are to be used by both companies. In

this way West siders will be able to reach the South side

of the business district, and those on the South side will

have an opportunity of reaching the extreme northwest

part of the down-town business center. Of course, if this

plan is adopted it will be necessary for the companies to

substitute electric motors for the steam engines now in use.

It is generally known that the South Side and Metropoli-

tan companies have been considering this change for some

time and have been securing figures from prominent elec-

trical engineers on the cost of construction and equipment

which this change would necessitate. They have come to

the conclusion that the lines as at present operated cannot

be made paying investments, the only hope being to get

into the down-town business district and replace the steam

locomotives with electric motors.

It is gratifying to note an instance of recognition by a

city council of good work done by a private corporation,

and this is especially true when the ccmpany whose

faithful work has called forth this acknowledgment is an

The discussion which followed the reading of the papers

before the English Institute of Civil Engineers upon the

equipment and operation of the Liverpool overhead railway

was not less interesting than the papers themselves.

The comparison betwean England and this country, which

seems inevi'able whenever electrical advancement is con-

sidered, was made by W. H. Preece, who is especially

severe in his criticism of the return to rope driving employed

upon the Liverpool road. He gives us credit for better

things over here. It is certainly a fact that for some time

there has existed a tendency in this country toward more

direct coupling for utilizing power, and it is only occasion-

ally and under special conditions that American engineers

favor such a system. Mr. Preece follows this compliment-

ary allusion with the statement that there is nothing in this

country like the Liverpool road. The statement is true.

This country does not possess an e'evated electric road

which may be compared with the Liverpool system.

While Americans are generally supposed to be in the

habit of rushing into projects of this kind and experiment-

ing considerably, it cannot be denied that very little has

been done in this particular line. The best practical dem-

onstration in this country has been the Intramural road at

the World's Fair, but now that structure has passed away,

and alihough the memory of its regular and pleasing

service remains, as yet there have been no direct advantaj^es

derived from it. The road afforded ample opportunity for

severe and exhaustive tests, and it was hoped that at the

close of the fair a report would be made public which

would do much to create confidence in the idea of ele-

vated electric roads. Such, however, has not as yet been

the case, and it is not to be wondered that although the

subject has been investigated by builders of prospective

roads, they have not been sufficiently encouraged to decide

in favor of electricity. Just why the record of the tests

made by the engineers of the Intramural road has not

been made public is a matter for conjecture, but it would

seem that if there is economy in the adoption

of electricity as a motive power— it certainly is gained

on the Liverpool road, if we may believe the figures of its

engineers—no more fitting time than the present could be

chosen for publication of these figures. Silence may be

regarded as significant by the prospective purchasers of

electrical railway apparatus, and in consequence steam

locomotives may be used where electric traction would be

much preferable. It is, however, probable that Chicago

will be able to call attention to an elevated road, electri-

cally operated, which will rival the representative read

across the water.

An article on "Electrical Transmission of Intelligence"

by Thomas D. Lockwood, is presented elsewhere in this

issue. The development of the telegraph in this country

is best shown by the fact that in thirty years the mileage of

wire operated by the Western Union company increased

from 76,000 to 750,000; the number of offices or stations

from 2,000 to 20,000 and the number of messages trans,

mitted from 5,000,000 to 62,000,000. Regarding the

desirability of governmental control of the telegraph Mr.

Lockwood says: "To a candid and impartial thinker

there is little in the idea which commends itself. Our
party politics is still too unregenerate, and although the

spoils system has sustained rude shocks, its spirit is still

too rampant and aggressive to permit of a belief in the

able, honest, and independent governmental control and

management of such an engine, when manned and

officered by the parly happening to be in power. Things
are better as they are, especially as telegraphy is low-

priced, and as what we buy is really worth what we pay

for it. Let us wait at least until polit'cs is so purified, and

technical administration so stable, that a change in party

control involves no greater change in governmental

machinery than a change of cabinet officers and their im-

mediate assistants; and until competency and efficiency

shall be universally held to constitute, for the working

forces in all departments, a full and valid title to position,

permanency, and preferment." Conservative business men
generally will cotnmend this view of the situation.

Concerning the rapid strides made in the development

and utilization of the telephone, Mr. Lockwood shows

that 580,000 transmitters and about 500,000 miles of

telephone line wire are in use in the United States. It is

a significant fact that to the great mass of people the tele-

phone suggests merely public exchange service. The idea

of private lines or the employment of the telephone in

large factories for the purpose of communication between

the several departments does not occur to most people who
have been familiar only with the exchange feature of the

business. This is due largely, if not entirely, to the policy of

the Bell company which has placed such exorbitant rates

upon the instruments required for telephonic communi-

cation. It is to be hoped that the expiration of the

patents which enabled the Bell company to maintain its

monopoly will open up this field in which there is so much
promise. Mr- Lockwcod incidentally refers to the proj-

ect of establishing telephonic communication between this

country and Europe. Evidently he has little faith in the

scheme for he says: "But telephonic transmission be-

tween London and New York, which some optimistic

spirits are now discussing, I think will remain a subject

for discussion only for many years to come, and need not

be expected to reach fruition in time to be participated in

by the writer or readers of this article on the electrical

transmission of intelligence," Yet there are many eminent

engineers in this country and abroad who believe in the

accomplishment of this project, and who are giving much
thought and study to the problems which it presents.



April 7, 1S94

Apparatus for Taking Alternate Cur-
rent Curves.

By N. H. Genung.

Joubert is supposed to have made the first real repro-

duction of alternate current curves by employing a con-

tact point rigidly attached to and revolving with the

armature of the generator, and adjusted so as to make
connection with a fixed brush once in each revolution. By

this means he charged a condenser to the voltage of the

generator at some definite and known part of the period.

Some time after this curves of electromotive force, and

current in both the primary and secondary of induction

coils were taken by Dr. Duncan and others, the contact

FIG. I. APPARATUS FOR TAKING ALTERNATE CURRENT
CURVES,

device already mentioned being employed. In order that

the exact workings of a transformer may be known, the

instantaneous values of current and electromotive force in

both circuits must be simultaneously picked out and

measured at definitely known positions throughout a com-

plete cycle, and the results plotted. Prof. Ryan was the

first to undertake the practical carrying out of a piece of

work of this kind, and the numerous papers published by

him and his associates in the year 1890, containing an

enormous amount of valuable experimental data, have

given us exact knowledge as to the relative phases of cur-

rent and electromotive force on commercial apparatus

working under various conditions, which, up to that time,

had been a matter of pure guess work. Thus, both

theoretically and practicaliy, the transformer as to its

working conditions was placed on a perfectly definite

basis. In other words, "transformer indicator

diagrams" have done for the transformer what the

characteristic curves have done for the continuous

^f^^^

FIG. 2. APPARATUS FOR TAKING ALTERNATE CURRENT
CURVES.

current machine and what ths indicator card has done for

the steam engine. Prof. Ryan in his work employed

necessarily the contact maker and an eleciroraeter of his

own design. Many others have since employed essentially

the same outfit in continuing these valuable investiga-

tions. Aside from this alternate current working has of

late become so prominent a feature of electrical engineer-

ing, that in many of our leading technical schools the tak-

ing of transformer curves by the instantaneous contact

method has come to form a part of the prescribed labora-

tory course.

The arrangement of contact maker and electrometer, as

employed by Prof. Ryan and others, is essentially as
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shown in Fig. i. The lines i)/ and A^ come from a

switch so arranged that pressures from different circuits

may be conveyed to the electrometer through the contact

device A. Values of current are obtained by measuring

the fall of potential around a non-inductive resistance of

known value through which the current is made to flow.

The condenser shown at C has usually been found nec-

essary to obviate the effect du; to leakage of the electro-

metef, the latter being of extremely small capacity and

the circuit being closed through the contact poims for but

a very small fraction of each revolution. The electro-

meter, as designed and improved by Prof. Ryan for the

purpose in view, is shown in Fig. 2. This instrument,

not so perfected, was employed by Prof, Ryan In his

earliest work on transformers, and has ever since been

employed by him and many others almost txclusively in

work of the same or of a similar nature. The quadrants

are here mounted on quartz plates to insure

hi^h insulation, thus rendering the use of a condenser

seldom if ever necessary. They are faced with mica to

prevent short circuiting should the needle accidentaly

touch them. The cover plates carrying the quadrants are

held accurately in position by spring clips and pins, and

the opposite quadrants are connected automatically by

metal strips. A small magnetic needle is rigidly attached

to the system, and situated exactly at the center of the

circular case, on the outside of which are wound two coils

of a different number of turns, which together with the

binding posts for the same, are completely insulated by

means of hard rubber. The instrument maybe used in

one of two ways, either the electromotive force maybe
calculated from the deflections produced, or a zero method

may be employed, the needle being returned to zero by

means of a current in one or both of the coils acting on

the magnetic needle at the center. The latter method is

the more accurate, and is entirely free from errors due to

variitionsin the earth's field. The voltages are with this

FIG. 4. APPARATUS FOR TAKING ALTERNATE CTTRRENT
CURVES.

laiter method determined in terms of the current flowing

in the coils surrounding the case. The strength of cur-

rent flowing may be regulated, and its values determined

very conveniently and accurately by the combination of a

standard cell and known resistances as shown in Fig. i,

and as employed by Prof. Ryan.

The contact makerwhtch is to accompany the measurirg

device is shown in its most complete form in Fig. 3. The
metal base carries a revolving ebonite cylinder driven by

means of a flexible shaft, very rigid so far as torsion is con-

cerned, easily attached to the end of the armature shaft, as

shown in Fig. 4, thus making perfect alignment of the con-

tact maker unnecessary. Brushes connect the insulated

binding posts to two brass rings on the circumference of the

hard rubber cylinder. The steel knife edge plug G at-

tached to ring ,-i may be adjusted so as to just touch at

each revolution the sharpened end of a piece of piano wire

forming a part of the third brush C, which presses contin-

ually against ring B. This brush, as shown, may be

accurately set and clamped in any desired position with

reference to the armature shaft by means of the finely

divided scale at the end. This arrangement of brushes

and rings avoids the use of flexible connectors, which are

more or less apt to become entangled in the rotating parts.

All parts necessarily handled in the course of the work are

perfectly insulated so that the operator may run no risk of

coming in contact with the live circuit.

A contact maker of a somewhat different design was re-

cently worked out jointly by Profs. Ryan and Bedell, and

was fully described some time since at a meeting of the

American Institute of Electrical Engineers. It diff rs

from the form herein described in that a needle point is

substituted for the steel plug, as shown in Fig. 5, and a

fine jet of water for the third brush, the jet being main-

tained by a small reservoir of water a few feet above the

nozzle and connection being made by a flexible rubber tube.

A binding post in metallic communication with the nczzle

serves as one terminal, while connection with the needle is

made through a brush resting against the revolving disk.

The nozzle points slightly away from the disk, so that

there is no possibility of a second contact when the pro-

jecting need!e point is in the course of its revolution on

the opposite side of the disk. Should the generator be a

many-pole machine, more than one contact point may be

inserted, so that a contact may be had with each cycle if

desired. Both these forms of contact maker have been

run for hours without interruption, during aU of which

time a fine sharp contact was to be had.
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On the Effect of Heavy Gases in the
Chamber of an Incandescent Lamp.

By Pkoi-. William A. Anthony.
Part II.

Diprelz, some fifty years ajjo,^ experimented upon car-
bon at high temperatures, first at a vacuum and then
under pressure in an inert gas. In a vacuum the carbrn
was rapidly vaporized and deposited on the walls of the
vessel, and broke before a temperature could be reached
at which it showed signs of softening. Under a pressure
of three atmospheres, however, in an atmosphere of nitro-

gen, a much higher temperalure was reached, and when
the carbon rod broke it sometimes bent by its own weight
in the form of a letter S, He was also able to weld
together sticks of carbon by means of the electric current,
probably one of the earliest instances of electric welding,

Ic is a well-known fact that in the electric arc,

carbon exists in the form of vapo**. The vapor

FIG. 5. APPARATUS FOR TAKING ALTERNATE CURRENT
CURVES.

often condenses on the cooler negative carbon,
produc'ng a sort of mushroom growth. That
it is not in the form of a finely divided solid in the arc is '

evident from the faint luminosity, and from the fact that

the arc gives the carbon spectrum. Carbon vapor is, as

shown by the spectrum, also found in the non-luminous
base of a coal gas flame, but the molecules soon begin to

coalesce into carbon dust which, raised to incandescence,

gives the luminosity to the flame. We cannot very mucti
increase the luminosity of a gas flame by raising its tem-
perature by forced draft or hot blast, as the increased

temperature prevents the condensation into solid dust and
may destroy the luminosity altogether. Dr. Nichols- has
pointed out that the temperature of a gas flame was not
far from that of the filament of a stable incandescent
lamp, and called attention to the bearing of this fact upon
any attempts to improve the incandescent lamp by raising

the temperature of the filament.

I think the facts and considerations I have brought to

your notice show not only that there is no reason for

denying the vaporation of the carbon filament but that

there is every reason for believing that such vaporation

takes place, and whether that vaporation is aided to any
material degeee by the electrical forces or not, it is subject

to the same laws as the vaporization of other substances.

What is evaporation? Modern theories of the constitu-

tion of matter assume that the molecules of all bodies are

in a state of motion. In consequence of this motion
some of the molecules at the free surface of some liquids

and solids fly beyond the sphere of molecular attraction

5«?E^

FIG. 3. APPARATUS FOR TAKING ALTERNATE CURRENT
CURVES.

that binds them in the liquid or solid form, and when
once beyond that attraction they continue on in straight

lines until turned from their course by impact with other
molecules or with the boundary of the space in which the

body is.

These free molecules constitute the vapor of the sub-
stance. Place a lump of ice under a bell-jar perfectly

void of other matter. Molecules wilt leave its free

surface and shoot across the space in straight lines to the

walls, where they will rebound and on their return may
collide with other molecules, or may go back and join

their fellows in the solid lump. But ihe cumber of mole-
cules that escape will exceed those that return until, if

the temperature be zero centigrade, the pres-

sure of the vapor reaches 4 6 millimeres of

mercuiy, at which pressure the returning mok-

1. Coiiiptcs Rendus, xxviii, and xxix.

2. Electric Club Pamphlets, No. 24.
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culcs will exactly make up for those that escape,

and ihe ice will no longer lose. Suppose the bell-jar had

contained air. It would make no difference to the fact

of vaporization. If the ice is at such a temperature that

the molecules escape at all, they will still escape when the

air is present, but miny of them will at once collide with

air mo!ecul3S and be turned back, and the result will be

that there will soon be so many vapor molecules in the

layer next the ice, that the returning molecules will nearly

equal the escaping molecules, and evaporation will take

place very slowly; but all the while some molecules of the

ice vapor will find their way among the air molecules to

greater and greater distances, and the perfect balance

bet^veen the outgoing and returning molecules will not

take place uatil, at the sime temperature, the numbsr of

free molecules is the same as before. Suppose in the first

ins'ance, when we had the vacuum to start with, the bell-

jir was kept at a temperature of say s°, while the ice

remained ato°, some vapor molecules would coalesce to

form frost on the ianer surface of the bell-jir, and since

the pressure of aquecus vapor a—5° is only 3. i, whih at 0°

itis4.6 ram. of mercury, there will be a constant

fl )w of vapor toward the walls until the lump

of ice is all gone. If under the same con-

ditions as to temperature, thebeli-jir contaios air, pre-

cisely the same thing will take place, except much more

slowly. If the air in the belijir be at— 5°, the

vapor molecules in their coll'sions w.th the air molecules

will lose some of their motion, some of them will coalesce

to form frost crystals in the air, and we might have a

cloud of even a fall of snow. If cur lump of ice were

made the negative electrode of an induction coil the

agitation of its molecules would no doubt be increased,

more of its surface nzolecu'es might be driven off, and

wiih greater velocity, they might go in sti-aight lines to

much greater di:,tances before being deflected, but it

would in no way alter the general result. The presence of

air would retard both the deposit of frost on the walls and

the waste of the lump of ice.

The bearing of all this upon the action going on in

the incandescent lamp is obvious. At the high tem-

perature of the carbon filament, carbon molecules do
sometimes get beyond the reach of molecular attraction.

These molecules wil', when once they leave the fi'araent,
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if there is nothing in their path, go straight to the

walls of the chamber. Because of the lower temperature

of the walls, the molecules w'll lose something of their

motion by the impact, and, after successive collisions, will

have lost so much that they will coalesce and form a coat-

ing of solid carbon on the walls.

The condition here is precisely the same as that of the

ice in vacuo. The free molecules of carbon constitute a

true carbon vapor. Nothing that we know of carbon

warrants us in denying this, and all we do know favors

the conclusion. The maximum tension of the vapor is

extremely low, equiva'ent to saying the velocity of the

molecules is small, hence the presence of a gas cf low

pressure is sufficient to check the motion and cause the

molecules to quickly accumulate at the maximum density

near the carbon filament, when the molecules will return

to it as rapidly as they escape.

But in the lamp a new condition is met with, one that

would be hardly appreciable ia the bell jar in our ice ex-
'

periment. In consequence of the great difference of

temperature between the filament and the walls, con-

vection currents will be set up in any gas contained in the

chamber. The layer of saturated vapor near the filament

will be carried away by these currents of gas, leaving room
for the formation of more vapor and further waste

of the filament. Bat there is a great difference in gases as

to the formation of convection currents and it is, there-

fore, not a matter of indifference what gas is used in the

lamp chamber. It should be a gas in which convection

currents are a minimum.
Gases of great molecular weight, like bromine and

iodine, possess the desired qualities, and when used in

proper quantity in the lamp chamber not only prevent the

blackening but retard in some degree the waste of the

filament. If we could in any way, by mechan'cil means
or otherwise, still further check the circulation of the gas
within the lamp chamber, we should still further check the

waste of the filament and prolong the life of the lamp.

I call your attention again 10 the results of the experi-

ments with bromine lamps. Under all conditions of run-

ning at normal or abnormal temperaturt s they blacken less

than high vacuum lamp', they also increase less in resist-

ance, and, therefore, for both reasons their candle power
is better maintained. I have shown that this is just what
we should expect from all known laws of the formation

and condensation of vapors. I have, perhaps, spent more
time than was needful upon the questioa of the electrical

agency in the formation and carrying of the vapor, but

there seemed to be such an air of mystery surrounding the

'Crookes' tube effect," or "tlectric carrying,'' or passage

in "straight lines," that I thought it worth while to try

and clear that up, so far, at any rate, as it relates to in-

candescent lamps. It all comes to this, that electrical

vaporization—vaporization mainly produced by the direct

action of electrical forces— is only observed in connection

with great differences of potential, sufficient to give sparks

several centimeters long in air. The rectilinear motion is

only a consequence of the freedom from interference. In

the incandescent lamp the potential differences are small,

the temperature is higher than that of a gas flame where
carbon vapor does exist. Why, then, should it not exist

in the lamp as a result of the high temperature alone?

Recognizing its formation there, and considering all the

various conditions that exist in the lamp chamber, it is

seen at once that the light and mobile gases might,

although they prevent the blackening of the walls of the
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chamber, increase the waste and shoiten the life of the fila-

menN and we are led at once to the selection of a heavy
and viscous gas. With such a gas in the lamp, and a prop-
erly proportioned filament, the initial efficiency may be
carried as high as in the vacuum lamps and the efficiency

and illuminating power will be well preserved to the end.

Since the resistance of the fi'ament does not increase, it

has not the advantage of working at a lower and lower
temperature as is so often the case with the vacuum
lamps, the strains due to sudden changes of temperature
in extinguishing and relighting the lamps are greater

because of the higher temperature, and it is to be expected
that the rupture of the filament will occur earlier in its life.

But experience goes to show, that the bromine lamp will

outlast the efficient life of the vacuum lamp and give a

more satisfactory, because a more uniform, service.

Micanite Insulation for Rheostat Boxes.

In the accompanying cut is shown a new specialty

which the Mica Insulator company has placed upon the

market. It consists of a micanite lining for rheostats, and,

as shown in the cut, it is in position in the rheostat box.

This is a new departure in the business of this company

and many advantages are apparent to be gained by the use

of micanite for this purpose. The Mica Insulator com-

pany is the sole manufacturer of micanite plates, com-

mutator segments, rings, washers, tubes, troughs, taper

rings, cloth paint, etc., for electrical insulation.

Hard Rubber Telephone Receivers.

In the accompanying cut is illustrated a sample of the

work being turned out by the Columbia Rubber Works

company, Chicago. R. T. Whelpley, the manager of

this concern, announces that it has all the necessary dies

and tools for making the hard rubber parts of telephone

receivers and is ready to furnish them in any quantity.

The company carries a large stock and can fill orders

promptly. Its extensive facilities for producing hard

rubber specialties enable it to make receivers or fittings of

any style. A drawing or model 's all that is required for

preparing samples.

Improved Door Spring,

Heretofore springs of the kind i lustrated have been very

ineffective owing to the imperfect connection made by a

straight pin or flat contact, but in this spring this difficulty
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is overcome by slitting the wire and bending out the ends,

as shown in the accompanying cut, thereby making a

taper, rubbing and positive contact.

Owing 10 its small sizj, this spring can also be used on

inside blinds, etc. It is made by Huebel & Manger,

manufacturers of electrical goods, Brooklyn. The work

and material is of excellent quality, and the spring will

undoubtedly prove popular.

A Visit to the Wo; ks of the Ball &, Wood
Company.

The Ball ik Wood company of New York extended an
invitation to a large party of its friends to be present at

the works at Elizabethport, N. J., March 31st, to in-

spect its new vertical engine of 600 horse power capacity,

previous to its shipment to the Chicago Edison company.
A large number were in attendance, including many
leading engineers who pronounced the working of the

engine first-class, it bringing out several new features in

engine building.

As the visitors arrived at Elizabethport they were wel-

comed by President Thomas C. Wood, Vice-president

Frank H. Bail and Secretary Chas. R. Vincent, who ex-

plained in detail the construction of the engine and es-

corted them through the extensive works, which are equip-

ped with all modern tools and apparatus for handling
heavy castings including a Shaw elec'ric crane. After

the inspection of the engine and factory, an invitation was
extended for those present to partake of an elaborate lunch

in which the continued success of the Ball &: Wood com-
pany was toasted by all. Secretary Vincent, although
suffering from a broken arm, was not prevented from
being present.

A large party of ladies added very much to the occa-

sion by their presence and none were more interested in

listening totbe discussions of the various engineering ex-

perts.

Cutter's Mastarm Pulley.

The lamp supporting pulley brought out several years

ago by Gsorge Cutter has proved so successful for use

wherever arc lamps are hung from suspens'on wires, that

there has been quite a demand for a mastarm form of this

style of pulley. To meet this call, Mr. Cutter has de-

signed the pulley shown in the accompanying cut, which

has already been given extended trial at a number of

\ ^ f
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places with most gratifying results. This form is built on

the same general lines as the one for center suspensions,

but has a special clamp which will fit the iron pipe as

commonly used on mastarms. The clamp also serves as a

cap for the pipe arm, so that the bracing can be done

from this extreme point, just as has been the custom with

the Cutter, Thomson-Houston and other first class mast-

arms. All the parts are well made, and neatly japanned,

the snap-hook knob being of malleable iron. This knob

is automatically guided into its seat when the lamp is

raised, and just as readily released, there being no springs,

pawls or catches to be clogged by snow or sleet. The

lamp supporting feature acts as a perfect safety device,

and as the action is automatic the whole arrangement

combines the good points of a pivoted mastarm with the

simple and rigid design of a fixed form. The new pulley

is made by George Cutter of Chicago.

Electrical Heating Apparatus.

On March 26th the following specifications for tl e

installation of electrical heating apparatus were adopted

by the city electrical inspection department of Chicago;

{A) . All arrangements for making connections to beat-

ing devices must be fixed and permanent, and the cuTent
shall not be carried beyond the permanent fixture. The
apparatus must be so designed that whenever the device

containing the "resistance" is removed the circuit shall be
automatically broken.

{£) No flexible cord or wire or movable wire to be
used. The wire to the permanent fixture shall be strictly

in accordance with the rules for safe wiling of the same
voltage.

(C) The permanent fixture shall be placed in a safe

situation, and isolated from infiimmable materials; shall

be on non-combustible supports, and at least four (4)

inches from floor, or other woodwork in its vicinity, en
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tirely composed of non-combustible material, not con-
cealed but in plain sight.

(Z>) The "resistance" itself shall be enclosed in a fire-

proof case.

(E) Each device, or set of contacts, shall be pro-
tected by a proper fusible cut-out under the regulations
laid down in rules for safe wiring.

(/') There shall be a double pole self-acting switch for

each circuit which shall absolutely and plainly indicate to

the eye whether the current be "on" or "off."

Paragon Speed Indicator.
One of the articles which is being pushed by the Metro-

politan Electric company, Chicago, is the Paragon speed

indicator. This device is shown in Fig. i, where a

portion of the bearing in which the spindle revolves is cut

FIG. I. PARAGON SPEED INDICATOR.

away so as to show the worm gear connections, and also

to illustrate the ball bearing at the inner end of the spindle,

designed to sustain the end thrust when the device is in

use. //is the handle, 5 the spindle, which has its outer

end angularly pointed and its inner end provided with a

ball bearing, ^. /^ is the frame in which the dial wheels

/?', /)-, />''are mounted and this frame is pivoted to the

stock at P so that it can be moved downward on such

pivoted connection against the force of a spring, to cause

the teeth of the dial-wheel to engage with one of the worm

gears on the spindle S. The letter /? designates the

dial-wheel which meshes into the worm gear, and is

graduated to indicate units and tens of revolutions. This

dial-wheel has a pioion which meshes with a dial-wheel D'

indicating hundreds, which in turn actuates another dial-

wheel D'^ indicating thousands of revolutions.. This
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"thousands" dial is found very useful in connection with

such high-speed machinery as dynamos, motors, etc.

The diials can be easily and quickly reset to their normal

positions at zsro by turning the thumb-nut (which will be

found at the back of the dial frame F) until the star on

each dial- wheel is opposite its respective pointer. The

letter A' designates the shifter slide, which carries with it

the two worms, one right-hand and the other left-hand,

which, though mounted to rotate with the spindle S, have

a sliding movemeot thereon controlled by the shifter X.

This shifter may be pulled to the right or left according to

the direction in which the shaft is running, as indicated by

the letters ^, / on the slide, thereby revolving the dial-

wheels always in the same direction, thus avoiding con-

fusion in readiog the result by having only one set of

figures.

The letter T indicates the trigger form lever, by pulling

which the dial-wheels are brought into operation, and

which, in combination with the pistol-grip handle //,

gives the instrument its accuracy.

The methcd of using the device is shown in Fig. 2.

The merits of this indicator are so pronounced that it will

doubtless add materially to the stock of ready selling

specialities which the Metropolitan handles.

Harrison International Telephone.
The Harrison International Telephone company, organ-

ized under the law of the state of Illinois with a capital

stock of $83,000,000 is exploiting the telephone which is

illustrated in the accompanying cut. The directors of the

company are Stephen B. Elkins, New York; R. C.

Kerens, St, Louis, Mo,; George R. Peck, Chicago, 111.;

Thomas J, Hurley. Fort Worth, Tex; C. M. Ferree,

Kansas City, Mo.; Robert P. Porter, New York; William

Warner, Kansas City, Mo.; L. E. Ingalls, Chicago, 111
;

H. M. Holden, Kansas City, Mo.; A. L. Stone, Chicago,

III. andE. M. Harrison, Fort Smi.h, Ark.

The Harrison international telephone is not a magnetic

ttlephone and is not affected by the weather or temperature.

The patents for its exchange system, magnetic bells, light-

ning arresters, switchboards "both automatic and manual,"

generators and all other devices are the sole property of

this company, and consequently free from royalty or tax

of any kind which go to make the cost to subscriber ex-

cessive. The devices are of the simplest kind, which

lessens the possibility of its getting out of order. Promi-

nent patent attorneys have stated as their opinion that the

/

L
A PERFECTED DYNAMO BRUSH.

company's patents are original and sound, and in no way

infringe on any existing patents. The transmission of

vocal sound is clear and distinct, whether long or short,

distance.

Great perfeccion in telephone service is attained in the

automatic telephone switch, controlled exclusively by the

Harrison International Telephone company. By the use

of this switch ninety per cent, of the expense of the cen-

tral station is saved, as it does away with the operator or

call girl. All communicafons over the wire are strictly

confidential, as no one but the two conversing can get ac-

cess to the wire. The device by which the connection is

made is so simple that a child can operate it, as there are

no keys to manipulate. The certainty of securing the

right ccnnection is absolute, and the annoyance of being

cut off or run in on is all done away with. Thei e is a dial

on the face of the telephone, as seen in the cut, not unlike

that of a clock. By touching a certain attachment the

automatic indicator is turned to the number on the dial

wanted, when a button must be pressed. This is the

complete operation. If the instrument called is busy,

there is an indicator on the dial of the instrument which

informs the subscriber of the fact.

These instruments are leased to corporations or indi-

viduals and not sold outright. A contract is given the

company or individual leasing the telephone in which the

Harrison International Telephone company agrees to de-

fend all suits brought for alleged infringement of patent,

also agrees to keep in repair all teelphones leased from it

and to leplace, without cost to lessee, telephones lost by

fire or the elements. The Chicago office of the company

is located in the Chamber of Commerce building.

A Perfected Dynamo Brush.

The General Electric company has perfected its woven

wire dynamo brushes, a cut of one of which is presented,

and has now ready a complete line of them for all the ma-

chines it manufactures, Edison bipolar, Thomson-Houston

bipolar or multipolar, and in fact all with the exception, of

course, of the arc dynamo. The brushes are made of fine

wire gauze, which is first wound into rolls and then

shaped into brush form under heavy pressure. They are

smooth, give excellent contact, run cool and do not

fray.

Feeder Panels for t Electric Railway
Switchboards.

The disastrous results usually incident to short circuits

in power stations are too well [known to ["street railway

managers and have been too vividly impressed upon them

to need extended description. A precautionary device,

which could always be relied upon to give complete and

independent control of each section into which the system
is divided has for years been a real necessity in every com-
plete station cquipnieot. This section control is needed

to avoid the disablement of the entire system by trouble on
any cue section which may arise from a variety of causes.

Furthermore, a proper system of feeder distribution and
sect'on control icrves another useful purpose, for if a

short circuit on one section should cut off all the current,

a severe mechanical strain is placed upon the station ma-

chinery, and still another strain occurs if the load on all

sections is thrown on simultaneously. A suitable divis'on

of the system into sections, each of which is controlled at

the station, is therefore incumbent on every electric rail-

way.

In order to provide for this convenient and necessary

KIG. 2. PARAGON SPEED INDICATOR.

control, the General Electric company has still further

perfected its railway feeder panels which are made for

different numbers of feeder circuits; that known as frcm

"C" adapted for two circuits, being shown in the accom-

panying illustration. It is fitted with a circuit breaker,

two ammeters, and two single pole switches. The auto-

matic circuit breaker is known as form ''K", and is of the

latest and most improved design. It will interrupt re-

peated short circuits without damage to itself, and can be

instantly reset. The magnetizing coils will carry 1,200

FEEDER PANELS FOR ELECTRIC RAILWAY SWITCHBOARDS.

amperes continuously and can be adjusted to 1,800 am-
peres for temporary overloads. The fuses are of excellent

design and can be cheaply and quickly replaced. They
are of copper and are coiled to secure some electric

magnetic effect and diminish the flashing when melting

from overload. The terminals are made with a view to

avoid the damage from any ordinary short circuit.

These panels are designed to be bolted side by side with

the generator panels, and are supported by vertical angle

irons, which can readily be bolted to the angle irons
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furnished with the generator panels. The line bus bar is

of the same height so that the feeder panels can be con-

nected in circuit by simply extending the line bus bar of

the generator panels. Some of the forms of these panels

are equipped with circuit breakers and some with fuses.

The circuit breaker acts more quickly in opening the cir-

cuit and can be more quickly closed. The fuse acts more

slowly, but when blown cmnot be replaced as quickly as

the circuit breaker can be closed. Feeder panels thus

made will prove valuable acquisitions to every station

switchboard. They are now being made in large numbers

to meet a rapidly increasing demand.

building, extending for 100 feet along the south side of

Twenty-ninth street, near the river front, and is 75 feet

deep. The switchboard was on the second floor of the

building. The llames were confined to second floor and

roof of the strucluie, but the dynamos and other apparatus

on the ground floor were badly damaged by water. The loss,

about $i5,oDo, is covered by insurance. Manager Brown

said that, fortunately, the company was provided with an

overlapping system, by means of which all the lights in

the affected district would be supplied from the Harlem

station and the down-town station. W. F. O.

CORRESPONDENCE.
New York Notes.

Nkw Y(')RK, April 2.—The state board of railroad

commissioners has approved the application of the Brook-

lyn, Queens County & Suburban company for permission to

change its motive power from horses to the electric trolley

system on that portion of its road on Metropolitan avenue

beginning at the Brooklyn City avenue and ending at St.

John's Cemetery in Newtown. The board has also approved

of the change of motor power to the electric trolley system

in many portions of road operated by the Brooklyn,

Queens County & Suburban Railroad company.

Seven copies of the petition sent out by the Chamber of

Commerce in favor of the new rapid transit bill were

returned to Secretary George Wilson March 28th, filled

with signatures. They contained about 5,000 names.

There remain in circulation thirty-three copies, which will

probably be turned in soon. While this activity proceeds,

the rapid transit commissioners have taken two adjourn-

ments without doing any business. Mayor Gilroy is

bitterly opposed to the Chamber of Commerce rapid

transit plan. When asked for his opinion of it he said he

did not care to go into a general dicsussion of it at this

time, but he was opposed to it and had always been

opposed to any scheme that would compel the city to lend

its credit. "This is a monstrous proposition,'' he said.

"The very brsis of it is that the city must lend its credit,

and that, as it would not pay private capital to go into it,

the city should go into ir. If it is such a brilliant specu-

lation, the men who are behind the scheme could command
the capital to build the road without any aid from the city.

The fact is, an underground railroad in this city will not

pay." It is feared that Mayor Gilroy will not receive

hearty support in this expression of opinion. New Yorkers

have waited so long for a decided move in the direction of

rapid transit that they will not sympathize with a policy so

antagonistic to the present agitation. Rapid transit is

being discussed more vigorously than ever and an under-

ground road electrically operated is the popular solution.

The mayor's statements do not carry weight and seem to

have been uttered almost thoughtlessly.

Electrical inspectors made a raid on private wires last

week. Under orders of the president of the board of

electric control, twenty-five men were started out one

morning. They had orders to cit every overhead wire,

except those authorized by the board. By noon more than

five miles of wire down town had been removed. Among
the companies whose wires were cut were the Western

Union and Postal Telegraph companies, the Manhattan

Railroad company, E. P. Holmes & Co., the New York
fire department, the Brush Electric Illuminating company
and the Metropolitan Telephone & Telegraph company.
Every wire along Frankfort, Water, Front and Wall

streets, and Maiden Lane for which a permit could not be

shown was cut by the inspectors. Many wirts were cut

without even the formality of no tifying the owners. In

speaking of the work of the inspectors. Col. Theodore
Moss, the secretary of the board of electrical control,

said: "Every private overhead wire in this city, except

those licensed by this board, will be cut down. Hundreds
of offenders against this law have been notified to remove
their wires, without avail. We are on the watch for private

wire stringers, and those caught putting any up without a
permit, as it seems is done daily, will be arrested and
locked up. From the Battery to Twenty-fourth street,

along Broadway, there is not a single overhead wire.

Such shall be the case clear to Harlem within two weeks,

or we will stop doing business."

The plant of the United Electric Light & Power com-
pany, at the foot of East Twenty-ninth street, was
seriously damaged by fire last week, and the lighting of

the district extending from Fourteenth to Fifty-ninth street,

and from river to river, was interfered with slightly. The
fire, which started in the morning, resulted from the burn-

ing away of the insulation of the wires at the main switch-

board. The station of the company is a two-story brick

New Engand News.
Boston, March 3i.^The contest between the electric

and steam railroads is to be one of the most interesting

and hard-fought battles at the present session of the

Legislature. It has been brewing for mauy weeks and

broke out in the House with full force March 13th, over the

bi 1 to authorize the Worcester & Millbury Street Railway

company to extend its tracks and increase its capital stock

or issue bonds. The contest upon this bill came upon an

amendment offered by Mr. Russell of Boston to the effect

that the street railway should not cross the tracks of any

steam railway at grade. After an hour's debate the amend-

ment was killed, and the bill was ordered toa third reading

by a viva vocevot^ by an overwhelming majority. It was

a victory for the electric roads.

The continued hearing upon the subway question was

opened March 15th by Chairman Ddkon of the commis-

sion, submitting written and printed testimony as to what

is being done in New York in the way of forwarding the

interests of a subway in that city. A bill similar to that

now before the transit committee has been introduced in

the New York legislature, and a provision made for the

expenditure of $30,000,000 in furtherance of such a rapid

transit scheme. In answer to the chairman, Mr. Dalton

said he was only prepared to endorse a $5,000,000 issuance

of bonds for a subway in Boston. The importance of

the enterprise being undertaken by the people of Boston

seems to be thoroughly appreciated and an earnest effoit

is being made to secure the best means of rapid transit.

Boston stands in nearly as much need of better transpor-

tation facilities as New York, and practically the same

plan of an underground electric railway which is the favor-

ite in New York seems to be met with the most general

approval here. Several plans are under consideration,

however, and all will be given careful consideration.

The Legislature has been petitioned by a number of in-

fluential men for a charter to construct an elevated electric

road in Boston and some of its suburbs. The route over

which it is proposed to operate the road is quite extensive,

and would be an important factor in relieving the crowded

districts of the city—a problem, the solution of which, is

causing so much discussion. The system adopted is

that of R. T. White of Medford, Mass. It is the inten-

tion to construct a double-track belt line, covering a total

distance of about three and one half miles, around the con-

gested district of Boston proper, without traversing either

Washington or Tremont streets, and to have the various

suburban lines come into the city and make a circle upon

this belt line, thus leaving passengers from any suburb

within at least five minutes' walk of any part of the prin-

cipal business district.

As stated, the motive power used in connection with

this system will be electricity. It has not been decided as

yet whether it will be advisable to use a trolley wire be-

tween the tracks or to adopt the third rail system as ex-

emplified at the World's Fair.

The system invented by Mr. White is specially|adapted

to the narrow streets and s'larp carves of this city. The
track will be constructed entirely of steel—there being no
wood or wooden ties whatever, and for this reason, there

will be little or no objection raised on account of obstruct-

ing light, as is the case in New York, where the wooden
ties form almost a complete flooring overhead. In con-

nection with the road a new safety switch will be used for

which many advantages are claimed.

At a recent meeting of the council the committee on the

fire department recommended that the committee on
finance provide $15,000 for the employment of electrical

experts in the several fire districts. The board of fire

commissioners says that the men connected with the wire

department end of the fire alarm branch of the fire depart-

ment must respond to the alarm for all large fires. Their

duty is to look after lie wires that interfere with the fire-

men. The better way would be to have men for this

service who are familiar with electricity. The commission-
ers are strongly in favor of a corps of electricians connected
with the fire service. The council referred the report to

the committee 03 finance.

S. P. D.

Northwestern Notations.
Minneapolis, March 31.—The Northwestern Tele-

phone Exchange company has made a proposal to put in a

new automatic system at Little Falls, Minn.

Allen Curtis, trustee for the bondholders of the Stillwater

Street Railway company, has secured a verdict against the

company for $67,709.20. The road is to be sold soon.

The General Electric company of Boston has assumed
control of the electric light plant at Austin, Minn., and

has placed G. W. Haskell in charge.

H. C. Kendall, who organized the Duluth Telephone

company in 1880, has sold his interest in the enterprise, it

is said, to the Bell people of Chicago. The capital stock

is fioo.oco, and Mr. Kendall is reported to have realized

$32,000 for his stock. This would give the Bell company
a controlling interest.

M. B. Ridgway, a Minneapolis man, has mapped out a

project for a new line of railroad to Duluth, to be operated

by electricity, with power stations along the proposed

route at intervals of 12 to 15 miles.

The officials of the Twin City Rapid Transit company
report a gradual increase in the daily receipts. They say

that the falling off during the recent period of depression

was not so great here as in most western cities.

The street railway company here is experimenting with

new illuminated signs to designate cars and will probably

put them on all cars.

The Minneapolis council haslet the contract to Tobin

& Gleason to put underground the city's police and fire

alarm wires. Their bid was $6,585.46. The Stand-

ard cable will be used.

Judge Seagrave Smith, of the Hennepin County District

Court, has decided against the street railway company,

the case in which the enforcement of the Harvey ordi-

nance was sought. The ordinance requires the giving of

transfers at any intersecting point as well as at the

central transfer station. He holds that a franchise is not

a contract, but a license. The case will be appealed.

A fire in one of the large Minneapolis clothing stores is

reported to have been started by an electric flatiron. This
has led to an order by the city wire inspector that each

heater must be connected with a wall switch and an incan-

descent lamp placed between it and the switch. Each lamp
and switch must be furnished with individual cut-outs of the

Edison make, and each heater placed on a wire mat with

^ inch air space.

The Owatonna, Minn., city council has voted to put in

an electric light plant, incandescent and arc, for city and
commercial lighting, at a cost of $15,000. The Owatonna
Electric company has a five-year franchise now, and, it is

said, will make a fight.

The Great Falls, Mont., Fuel company has put in elec-

trical machinery for sawing fire and kindling wood, and
will probably put in a splitter. The plant cuts 30 cords an

hour.

The Duluth city council, after several months' delibera-

tion, has voted down, by a vote of 7 to 6, the ordinance

giving A. A. Harris and others a street car franchise.

At Northfield, Minn., improved electric service for street

lighting is contemplated.

Nothing has been done toward letting the contract for

electric lights for which bonds were voted by the city of

Glencoe, Minn.

At Fergus Falls, Minn., Major Curry is meeting with

success in his efforts to secure an automatic telephone

system.

The La Crosse, Wis., Street Railway company is ex-

perimenting with galvanized iron vestibules.

Citizens at Henderson, Minn., hope to have electric

lights and telephone connection with the Twin Cities.

Hermann Brothers propose to run an electric plant in con-

nection with their planing mill.

An ordinance was introduced in St. Paul giving the
East Side Electric company permission to string or put
wires underground in all parts of the city. It has a per-

mit now for certain sections.

The city officials of Winona, Minn., have been visiting

other cities to get points on the lighting question.

N. L. P.

PERSONAL.
George A. McKinlock, president of the Central Electric

company, has gone to Old Point Comfort, Va., for a
couple of weeks* rest and recreation.

Announcement is made of the marriage of Tames H.
Rhothamel of St. Louis to Miss Nancy Rex at Chicago,
on March 27th. Mr. and Mrs. Rhothamel will make
St. Louis their home.

Those who were startled and pained by the announce-
ment last week of the serious accident to John L. Martin,
Chicago, which resulted in the loss of an arm, will be
surprised to hear of his speedy recovery. Although an
amputation was found to be necessary, Mr. Martin is
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gaining more rapidly than might be expected. He was
standing on a railroad station platform, and as a train

was in the act of starting he slipped and fell under
the wheels, which crushed his left arm. The many ex-
pressions of sympathy for Mr. Martin which were heard
were a testimonial of the esteem in whichhe was held by
his friends in the electrical fraternity.

George P. Low of San Francisco has been appointed
consulting engineer for the Board of New City Hail Com-
missioners of that city. The San Francisco city hall is an
imposing structure and Mr. Low has been engaged as

designing and supervising engineer for the installation of

its electric lighting plant. It is stated that the probable
capacity of the proposed plant will be 6,000 incandescent

lamps and 50 arcs. Mr. Low is well known as the electrical

inspector of the Pacific Insurance Union, as a member of

the electric committee of the Underwriters International

Electric association, and as vice-chairman of the section

of pure practice of the World's Congress of Electricians,

held at Chicago.

NEW INCORPORATIONS.
Northwest Fixtuie company, Sealt'e, Wash.; capital

stock, $12,000.

Meredith Electric Light company, Mered th, N. H.;
capital stock, $6, ceo.

Larchmont Electric Light company, Lauhmont, N. Y.

;

capital stock, $15,000

North Baltimore Water & Electric company, North Bal-

timore, O.; capital stock, $80,000,

Peotoce Electric company, Peotone, HI.; capital stock,

$6,000; Henry A. Rathje, Peotcne, 111.

Electric Power company, Portland, Me.; capital stock,

$500,000; to manufacture electric motors.

Colorado Sprirgs Gas & Electric con piny, Colorado
Springs, Colo.; capital slock, $150,000; J. A. Hagtrman;
Colorado Springs, Colo.

ELECTRIC LIGHTING.
An electric lighting plant will probably be established

at Benton, Ark.

Work has been commenced on a new electric light

plant at Momence, III.

Marblehead, Mass., is to establish an electric lighting

plant as a result of a vote of the town recently.

The municipal authorities of Orense, Spain, are inviting

proposals for the concession for the electric lighting of the

town for 40 years.

At Baltimore, Md., the mayor in his annual message
suggests that the city erect its own electric light plant at a

cost of about $500,000.

The village of Ada, O., desires to negotiate with some
respoisible electric light company for lighting the streets

of the village for a petiod of five years.

A ccmpany has been formed at Bilbao, Spain, to be
known as La Sociedad Electrica del Nervion, to establish a

central station on the left bank of the Nervion, opposite

Bilbao.

The Co-operative Electric Light company, Chicago, has
given a trust deed for $40,000, running for ten years, at

6 per cent, to the Royal Trust company, secured by the

company's plant on the Old Ogden property on North Clark
street, in the rear of the Newberry Library.

Springfield, 111., citizens are still in conflict with the

Electric Light & Power company of that place. The
Electric Light company reduced the price of street light-

ing from $150 to $100, and the council now wishes it to

reduce it to $80, threatening to erect a plant of its own.

The electric lighting concern which has been supplying

arc lights of 2,000 candle power each, on moon table sche-

dule, at Upper Sandusky, O., at the rate of $65 per annum
per lamp, has tired of its generosity. A confession of utter

inability to go on with the task was accompanied by a de-

mand for $75 per lamp, and the council agreed to hereafter

pay that sum.

The result of the re-advertising for proposals for public

el ctric lighting in Brooklyn, N. Y., for the ensuing year

—

the first bids having been rejected as excessive—are as

follows: Municipal Electric Light company, 1,200 can-

dle power arcs, all night and every night, 40 cents per

night; and the bid of the Citizens' Electric Light company
was the same.

ELECTRIC RAILWAYS.
The Fair Haven, Conn., & Westvil'e Street Railroad

company will erect an electric plant at the cost of $500,000.

The receiver of the Piedmont Cable company, Oakland,

Cal., has been granted his application to mortgage the

road to raise $15,000 to pay operating expenses until a

purchaser may be found. It is also lumored that a change

to electricity is contemplated.

The annual meeting of the Short Electric Railway com-
pany, Cleveland, O., was held March 27th. The old board

of directors was re-electfd. The following officers were

elected; President, B. F. Miles; secretary and treasurer,

Bothune Duffield; general manager, S. M. Hamill.

It is said that a streetcar deal involving nearly $1,000,000

in money and eleven corporate companies has just been

consummated bv A. L. Johnson of Cleveland, whereby

that gentleman obtains a monopoly of the entire street car

system of Allentown, Pa. Mr. Johnson is reported to be

negotiating for a franchise for 100 miles of street railway
property in Brooklyn, N. Y.. from Fort Hamilton to

Thirty-ninth street ferry.

1* has been decided by the direcors of the Grard View
Beach Railroad company of Charlotte. N. Y., to build a
new depot and power house to replace the old one wh'ch
burned last year. New electrical machinery will be pur-
chased and the equipment will be of the latest type.

Electric traction is making progress in Germany. At
present the Allgemeine Electricituts Gesellschaft is con-
structing lines at Stettin, Nuremberg, Danlz'g and
Spandau. The steam tramway which connects a number
of the western suburbs of Berlin is to be converted into an
electric line.

The Royal Electric company, Montreal, has brought an
action against the Electric Street Railway company for

$27,626, on the ground that the railway company's action
in placing the return wires in its system underground had
rendered the company's own wires useless. The Royal
Electric company claims as damages the expense of plac-
ing new return wires above ground.

It is proposed in the near future to construct an electric

tramway at Dublin, Ireland, from the terminus of the
United Tramway company, at DoUymount on the North
side, to Howth, and on the South Side from the Clonskeagh
terminus to Dondrum and Windy Arbor. Parliamentary
powers have already been secured for the line, and it is

proposed to commence the construction immediately.

The wall, roof and machinery floor of the Consolidated
E'ectric company's power house at Burlington, Vt., furnish-
ing electric lights throughout the city and power for the
electric railroad, fell in recently, ruining the building and
machinery. The estimated damage is $50,000. The
collapse was caused by the building becoming undermined
by water. No one was seriously injured.

MISCELLANEOUS.
An exhibition of labor saving machinery driven by

electric motors is being organized in Budapest.

Fire did considerable damage in the Waring Electric

Lamp company's factory in the second story of the Mather
Electric company's building at Manchester, Conn., last

month The Mather company was the principal sufferer.

The subject of securing electric launches for Lake
Harriet, near Minneapolis, Minn., is being discussed. It

was stated before the park board which has the matter in

charge that some of the launches in use at the World's
Fair last summer could be procured at a comparatively
small outlay.

A new French carriage, which carries six persons, is

driven by an electric mctor, receiving current from a bat-

tery of 54 Dujardin accumulators, and has a total weight

of about a ton and a third. One charge of the accumula-

tors, it is said, suffices for a trip cf 44 mi'.es at a speed of

10 miles an hour.

The repair shop of the Cleveland, O., Electric company,
a one-story building. 100 feet lorg and nearly 100 feet

wide, was burned to the ground March 21st. All the ma-
chinery which it contained, including several motors, was
completely destroyed. The loss will aggregate about $50,-

000, covered by insurance.

The proposition to compel the burying of all wires, tel-

ephone, telegraph, district messengers, etc., in the down-
town districts of Indianapolis is causing considerable com-
ment, and is generally looked upon favorably. Steps will

undoubtedly be soon taken to prepare a measure looking

to the accomplishment of the movement.

An electric parcel van, built by E. J. Clubbe & Co., of

Elm street, Gray's Inn-road, is now being tried on the

London streets. The current is supplied by E. P. S. accu-
mulators hung below the body of the vehicle. With one
charge these accumulators, it is claimed, will supply the

current for a 5c-raile run, and they can be replaced with

fresh accumulators in, it is said, a couple of minutes.

LEGAL DECISIONS.
In the case of the Electric Power company against the

Metropolitan Telegraph & Telephone company the

Supreme Court of New York held that a telephone com-
pany which cuts and carries away wires of an electric power
company is liable for the conversion, although the telephone

company had lawful authority to carry on its business,

and the power company was not authorized to use its wires

as it did, and although the telephone company cut the wires

in attempting to comply with a notice from the Board of

Electrical Control. Where the servants of the telephone

company'are ordered to cut the wires from its fixtures, and
also carry away the wires, it is liable for the conversion.

The Supreme Court of Rhode Island says, in the case of

Elliott against the Newport Street Railway company, that

it does net think that the danger of being hit by a trolley

pole is such a peril as a passenger whom the railway com-
pany has undertaken to corry on the footboard of its car is

bound to anticipate and be on the lookout for, unless it

appears that the passenger had knowledge of the close

proximity of the track to the trolley pole. He has a right

to assume that the railway company has performed its

duty in so constructing its road that its passengers, even

on the footboards of its cars, riding there by its permis-

sion, shall not be exposed to injury by the unsafe con-

struction of its road.

"There can be no question at, this late day,'* says the

Supreme Court of Wisconsin in the recently decided case

of the state against the Janesville Street Railwaj ct mpany,
"Vut that our muni{ ipal corpnrations ma) make all reason-

able regulations for tte location and use of electric wiresin

the street, and require all reasonable'eafe guards for the same.
For example, a telephone company is entitled, especially
under an ordinance providing for its being done, to sue
out the writ of mandamus to compel an electric street
railway company crossing its wires to pioperly place such
gxard wires as ihe proper safeguard in such a case to pro-
tect its rights and safety, where ic is admitted to be true
that such guard wires so placed are the very best and
most approved method of safeguard in such case."

A common carrier of passengers, operating its cars by
means of electricity, is bound to use extraordinary care,
and is liable for slight negligence. So holds the Court of
Appeals of Colorado, in the recently decided case of the
Denver Tramway company against Reid. This was an
action brought to recover damages alleged to have been
sustained by a man thrown upon an electric railway tiack,
between the cars of a train, in such a way as to be danger-
ously shocked. The court holds that the fact being
established that injuries were caused by t lectricity, and
that the car was so charged with the current as to injure a
person by contact with it. if not establishing negligence in

itself, made such 2. prima facie case as to require defense
to show that the injuries were not caused either by that
agency or through the careless use of the agent.

It is an erroneous view of the law, holds the Supreme
Judicial Court of Massachusetts in the lecently decided
case of Ellis against Boston & Lynn Railroad company,
to hold that the manager of an electric railway car upon a
street is never called upon to stop the car, or to change hi?

meihod of managing ir, to avoid any danger from the frigh
of horses other than the danger of collision with the: i'.

The rights of the driver of a horse and the manager of an
electric car, under such circumstances are equal. Each may
use the street, and each must use it with a reasonable re-

gard for the safety and convenience of the other. The
motorman is supposed to know that his car is likely to
frighten horses that are unaccustomed to the sight of such
vehicles, while most horses are easily taught, after a time,
to pass it without fear. It is his duty, if he sees a horse in

the street before him that is greatly frightened at the car,

so as to endanger his driver or other persons in the street,

to do what he reasonably can in the management of his car
to diminish the fright of the horse; and it is also his duly
in running the car to look out, and see whether, by fright-

ening horses or otherwise, he is putting in peril other per-
sons lawfully using the street, on foot or with teams. It

is also proper to consider the question whether a motorman
ought to have seen the frightened condition of the horse in

a given instance, if he did not see it, and to treat his fail-

ure to see it, when he might have seen it by the exercise of
due care, as negligence.

TRADE NEWS.
The Kinsman desk light, for which the Central Electric

company is general selling agent, is meeting with a ready
sale, and the advantages of ihis light, which become ap-
parent upon examination make for it many friends.

The Law Battery company of New York is presenting
to its friends a unique pen and holder made of glass
which has the advantages of a quill for easy writing. The
orders for the gravity cell indicate an ever increasing de-

mand for the products of the company.

A catalogue issued by Van Derwerken, Rickerson &
Brainerd of Brooklyn, is replete with many new illustra-

tions of electrical novelties. Special mention is made of
their long distance telephone which is furnished complete,
mounted on backboard. J. H. Mason has severed his

connection with this company as electrician. H. J. Brain-
erd, for several years manager of the Payson Manufactur-
ing company of New York, will act in the same capacity
for this new concern.

The new catalogue of the Berlin Iron Bridge company.
East Berlin, Conn., comprising over 300 pages, illustrating

and describing iron buildings for machine shops, foundries,

rolling mills, casting shops, electric light and power plants
—in fact all classes and kinds of manufacturing buildings

—is now ready for distribution. The expense of this

catalogue has been so great that it will not be sent cut
broadcast, but will be mailed upon application to these

interested in this class of work.

The electrical trade in Chicago is familiar with the com-
pact and well arranged vest pocket directory which the

Charles E. Gregory company, 47-49 Jeffeison street is in

the habit of issuing annually. It is the intention of Mr.
Gregory to issue this year's directory about May ist and
he desires to have represented In it every concern in the

electrical business in Chicago. The name, street address,

and telephone number of the electrical houses in Chicago
will be inserted free of charge if received prior to May ist.

This book in preceding years has been a handy and val-
uable local electrical directory and it will undoubtedly be
larger and more exhaustive this year than ever.

China specialities has been made the subject of an illus-

trated hand book by Pass & Seymour for whom George
Cutter, Chicago, is the general western agent. The
success of Pass & Seymour in making china devices of

difficult patterns has opened anew line of electrical devices

for higher insulation and neater workmanship. The aim
has been to make goods best suited to both the mechan-
ical and electrical conditions, and the result is shown in

the pages of this book. All of these goods are thoroughly

vitrified and are noted for strength, finish and uniformity.

They are made of the unusually tough Syracuse china,

and are recommended by leading insurance underwriters

as fully meeting with their approval.

Edward Lasell & Co., 225 Dearborn street, Chicago,
manufacturers of the Monarch incandescent lamp, complete
telephones and telephone apparatus and supplies, and
general western agents of the Viaduct Manufacturing
company, Baltimore, Md-, have issued a complete hand-
book illustrating and describing their apparatus. Especial
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altention is paid to their magneto telephone, from the users

of which the firm has numerous testimonials of its worth.

The business of Edward LaseiUS: Co., however, is not

limited to these two specialties, but they are in a position

to furnish all materials required for the construclion of

private telephone lines or exchange systems, magneto signal

belts, testing bells, messenger call boxes, and messenger

and lire alarm apparatus.

The Buckeye E'ectric company, Cleveland, O., calls at-

tention in two circulars to its "special" coiled filament

Buckeye incandescent lamp and to the railway incandes-

cent lamps manufactured by the company. The first

named lamp is small, compact and of pleasing design and

is especially adapted for decorations, steamer lighting or

household lighting. It is but 4-i inches long, the standard

type being sH inches Its small size makes it partic-

ularly valuable for steamer lighting and it has been

adopted upon U. S. government war ships, Atlantic

liners and many lake and river steamers. The railway

lamps have anchored filaments and are made specially for

electric railways. They are uniform in current as well as in

voltage, burn brilliantly and give long life. The Chi-

cago office of the Buckeye company is in the Monadnock
building.

The Ilayden-Booker Manufacturing company, 2140 De
Kalb street, St. Louis, Mo., is sending the following circu-

lar to the trade: "The ciseof Charles W. Holtzer against

the Consolidated Electric Manufacturing company has been

decided in favor of the plaintiff- The judge in his opinion

says: 'The defendant's battery appropriates the essential,

idea of construction contemplated by the first and second

claims of Holtzer's patent, and is an infringement thereof.'

An injunction was entered and an accounting ordered. The
broad claim in the Holtzer patent is for a carbon element

integral with a cover for the jar. The market has been

flooded with cells, made in various shapes, but all posess-

ing this one feature. The price of cells will now advance,

as the manufacture will be restricted to makers wto can

work under this or ether patents. The Holtzer decision

does not effect us, and as our single cylinder cell possesses

advantages not possible where the element and cover are

integral, we welcome the decision.*'

BUSINESS.
George Cutter of Chicago reports a thriving business

in the P and S china wiring tubes, which meet the new and

more rigid inspection rules.

The contract for installing an electric lighting plant at

the Arkansas Deaf Mute Institute, Little Rock, Ark., has

been awarded to the Arkansas Electric Supply com-
pany.

G. W. Conover, western manager for the Perkins Elec-

tric Switch Manufacturing company, is saiisfied from the

many compliments received for the new Gibbs' switches

that they will meet with a ready sale.

W. H. Stanley has leased the premises at 806 Walnut
street, Philadelphia, lately occupied by O. D. Pierce & Co.,

and will keep on hand a large assortment of electrical sup-

plies and will also carry on an electrical construction busi-

ness.

The Manhattan General Construction company, 50
Broadway, New York, and Equitable bui'diog, Baltimore,

has been appointed ihe sole agent in New York, Balti-

more and their respective vicinities of the Buckeye Elec-

tric company, of Cleveland, O.

The Beacon Vacuum Pump & Electrical company,
Boston, Mass., announces that it has reduced the price on

its "New Beacon" incandescent lamp of 16 candle power
in barrel lots to 25 cents. The output of this company
has been materially increased, and the advancement that

has been made in its improved lamp enables it to give the

consumer the benefit both in quality and price.

James B. Waller, assignee of the Ansonia Electric

company, Chicago, with his assi-^lant, A. R. Waller, is

working to close out the eniire unsold stock as soon as

pos^sible, and a lorg list of electrical supplies may be in-

spected at the company's store rooms, Michigan avenue
and Randolph street. The assignee has recently advertised

asking for bids on the entire unsold stock of the insolvent

company.

Anti-thunderbolt insulating paper, which is being intro-

duced by J. Jones & Son. 39 Vesey street, New York, is

meeting with considerable success. This insulating ma-
terial is intended to resist heaf, oil, water, dampness and the

injurious action of chemicals and gases. It will not crack
or tear when folded or formed to work. It is especially

adapted for use on electric railway generators and station-

ary motor armatures and field coils and for general elec-

trical manutacturing and repairing.

The Mica Insulator company. New York, is constantly

adding to its line of micanite insulations. One of its

most recent specialties in this line is a micanite insulation

for rheostat boxes. This is an entirely new department,
and many advantages may be seen to arise from the use

of mica for this purpose. A new catalogue is in press

and will soon be ready for distribution. The company,
whose office is at 218 Water street, has put in a telephone,

No. 968 Cortlandt. This will afford prompt communica-
tion, and an order received by the company will receive

careful and immediate attention.

The annual meeting of the Brush Electric company tcok

place at its offices in Cleveland, O., March 26th. Gen-
eral reports by the secretary and general manager were
read. They indicated a prosperous business during the

last year, despite the financial conditions which existed.

The following officers were elected: President, W. H.
Lawrence; first vice-president, C. A- Coffin; second vice-

president and general manager, S. M. Hamill; treasurer,

B. v. Miles; general counsel, W. B. Bolton; assistant

general manager, L. H. Rogers; secretary, A. IL Hough;
superintendent, C. W. Phipps, assistant superintendent,

C. N. Black.

E.xperience has taught the underwriter to demand that

4 inches should bea minimum distance between the poles of

a 500 volt cut out, when a current of more than 70 amperes
is likely to be the fusing or limit point. It pays to see

that the safely devices upon which so much depends are

good and to remember that cheapness alone should not

recommend an article. The Bryant Electric company has

a 500 volt single pole cut-out designed in accordance with

the suggestions of the underwriteis. The cut-out is

strong and well made. The western representatives of the

Bryant Electric company, Thomas G, and Edward R.

Grier, have a stock of these cut outs on hand in their store

rcom, Monadnock building, Chicago.

The Automatic Telephone & Electric company of

Illinois, sole lessee of the Strowger automatic switch for

lUiLois, announces that it is actively engaged in the woik
of establishine its system in cities, towns and villages

throughout the state, especially inviling the co-operation

of local companies, believing that the large majority

would prefer exclusive individual organizations, enaoling

them, as such, to retain the entire advantage of the sjslem

within their own community. The company is also

prepared to construct private exchanges in office buildings,

hotels, manufactories, etc., for which its system is admira-

bly adapted. It will also sell long distance magnetc-
telephones.

The F. P. Little Electrical Construction & Supply com-
pany, Buffalo, N. Y., is calling attention to the Colvin in-

terior telephone system for intercommunication between
the several departments of public buildings, hotels,

factories, etc. The system is sold outright and possesses

many features which will tend to make it popular. A
number of installations of the apparatus have already

been made and trustworthy testimonials have been re-

ceived expressing satisfaction with its operalicn. In de-

signing its apparatus the Interior Telephone company has
proceeded upon the assumption that every United States

telephone patent, not already expired, is good, and it has

therefore been as careful to avoid infringment of existing

patents as it has been to adequately protect itself with
patents of its own. The equipment is reliable, simple

and neat in appearance.

The Electric Appliance company of Chicago is beginning

its usual spring campaign on the swinging ball lightning

arrester, and is meeting with considerab'e success. The
company reports that the swinging ball lightning arrester

has held the field for so many years that it does not now
require any very aggressive campaign work to call forth

a laige demand for the specialty. The arrester

is particularly adapred for a line arrester, and
is almost exclusively used in this way. The manu-
facturer promises something new this season in a station

arrester built upon an equally effective principle, and
claims that an equipment combining the swinging ball

lightning arrester on the line and its station artester at

the station will afford uofailiag protection. The Eleciri.:

Appliance company's new specialty, the Allen soldering

stick, is meeting with the general approval of the tra je

and is already in large d mand.

The American Silk Manufacturing company, 311 Wal-
nut s reet, Philadelphia, manufacturer of siik wipers espe-

cially adapted for wiping djnamos and all fine parts of

electrical machinery, is very much gratified with the large

increase of orders for its wipers during the month of Janu-
ary, which were 100 per cent, larger than those of the

previous three months, notwithstanding the fact that

January is usually a very dull month in this line, A portion

of this increase may be due, in a measure, to the fact that

this company is now furnishing a new and improved com-
pound for washing these v/ipers, which is very much

.

superior to the compound furnished heretofore. The new
compound is not affected by heat or air, and will in no
manner injure the fibre, and is furnished free of charge.

The American Oil company, of San Francisco, upcn ap-

plication, has recently been appointed sole agent for the

Pacific coast, and has already sent in a large order. One
of the leading cotton waste dealers in Pittsbu g, Pa., has
also sent in a gratifying order. The greater portion of the

orders come from electrical firms.

The large and commodious quarters which the Central

Electric company will occupy about May ist at 173 and
175 Adams street, Chicago, after having undergone a
complete and thorough re-arrangement and re-fitting, are

rapidly nearing completion. The offices as at present

will be located on the ground floor, and will be convenient
and accessible. The otftce trimmings, counters, shelving,

and in fact all the fittings of the establishment wHl be of

antique oak, giving a decidedly rich and substantial

appearance. The building will be coraple'e in its elec-

trical equipment, and the different sizes of the Lundell
power motors, exhaust and ventilating fans will be ex-

hibited in actual operation. The complete interior con-
duit system of wiring will be carried throughout, brass

armored conduit beirg used with the new iron armored
conduit for risers the details of which have been given
much attention. The large factory which the Central

Electric company owns and operates at Columbia City,

Ind., for the exclusive manufacture of pins and brackets,

has been running to its full capacity, the heavy construc-

tion orders which this company has recently received,

having made it necessary to do so in order to fill orders
promptly.

The General Electric company, mindful of the necessity

of perfecting the wire it manufactures, as the exigencies

of electrical practice become more exacting, has just

placed upon the market a new rubber covered wire which
is claimed to be superior to anything of the kind yet

offered. This is known as the double rubber core wire.

It has three coverings. Next to the wire inner core of a

soft rubber, free from sulphur, proteclel by a second
heavy covering of pure vulcanized lubber. Over this is a
braided sheath, finished with a weather proof compound
which serves to protect the rubber from the attack of

acids, alkalies and from mechanical injury. Before applying
the first covering the copper wire is thoroughly tinned to

protect it from corrosion. The rubber coverings are made
of the best grade of fine Para rubber. The wire is made
with three standard thicknesses of insulation, although it

can be of any thickness desired. The lightest is intended
for ordinary electric light wiring and for use on circuits not

exceeding 500 volts. The second for use on circuits not

exceeding 2,000 volts, such as street railway, primary cir-

cuit, alternating and arc light circuits up to 40 lamps.

The thickest insulation is for circuits up to 5,000 volis

and is devised for high tension work. Wire with the last

two insulations may be armored for any class of subma-
rine work.

Arthur E. Kennelly,

ELECTRICAL PATENTS
Issued March 27, 1894

517.017. Incandescent Electric Lamp. Richard P. Ash-
well, Newaik, N. J., and George W. Tuttle, New
York, N. Y.

517.018. Secondary Battery. George L. Ballard, Toronto,

Can.

517,028. Electric Railway TrolUy, Frank S, Church,
Detroit, Mich.

517,042. Electrode for Arc Lamps. Salomon Heimann,
New York. N. Y.

The electrode is composed of a mixture of powdered ashes,
carbon and a binding substance.

517,069. Electric Lamp. Frederick C. Rockwell, Hart-
ford, Conn.

517,072. Phonograph. Hermann L. Sanborn, Brooklyn,

N. Y.

517,100. Electric Switch. Jacob S. Gibbs, Hartford,
Conn.

517,105. Electric Motor or Dynamo-electric Machine.
John W. Henderson, Philadelphia, Pa.

517,127. Lubricitor. John B. Purvis, Detroit, Mich.

517,134. Apparatus for Supplying or Removing Storage
Batteries. William E. Worthen, New York, N. Y.

The car is provided with a detachable truck carrying the
storage battery, and adapted to be attached to llie car between
the two end trucks. When it is desired to change the dis-

charged fora charged battery the truck is detached and removed
from the car by a platform adapted to be lowered beneath the
surface of the road bed, a truck with a charged battery being
then run onto the platform and raised into place and attached
to the car.

517.162. Electrical Measurng Instrument. Rudolph M.
Hunter, Philadelphia, Pa.

A pivoted frame is provided which is directly operated by an
expansible body over whith an electric eurrfi.t is pdi^sid.

Secured to this frame is a compensating pointer or needle so
iirranced that for variations in atmospheric temperature sur-

rounding the instrument the pointer will be moved under the
influen-e of the expansible body in such a manner that the
measuring instrument will be self-compensating and accurate.

517.163. Electrical Indicator.

Orange, N. J.

The indicator comprises a magnet, a disk armature situaied
flatwise between the polesof the magnet and ht>ving a winding
adapted to carry the current to be measured, and an indicating
device moved by the disk armature.

517.169. Electric Appliance for Dumb Wai'ers. James
H. Roberts. Brooklyn, N. Y.

517.170. Electric Heater. Lesley B. Rawley, Ashland,
Wis.

517,214, Elect r*c Ventilating Fan. Cl-ailes W. De
Mott, Brooklyn, N. Y.

517,243. Single Line Ttlephone S\stem. John I. Sabin
and William Hamptor, San Francisco, Cal.

The operator's cap telephone is normally connected with the
line, and the subscriber switches himself into circuit therewith
by removing his telephone from its hook. By the act of con-
necting with the line the cap telephone is cut out and an indi-

cator and battery are bridged between the two sides of the
talking circuit, the indicator remainmg actuated so long as the
subscribers are in conversation, and becoming unactuated to

signal the operator for disconnection when the subscribers hang
up their telephone.

517,258. Electrical Railwiy. Benson Bidwell, Philadel-
phia, P^.

517,263. Telephone Switch. Frank R. Colvin, New
York, N. Y.

The telephone switch is provided with a telling hobk or sup-
port for the telephone, the free end of the hook normally point-
ing upward, the angle of tilt to shift the switch to its abnormal
position being sufficient to cause the hook to point downward to

shed the telephone.

517,276. Metal Covered Elbow. Edwin T. Greenfield,

New York. N. Y.

517,299. Electric Calling Apparatus. David Hall Rice,
Brcokline, Mass.

517.401. Circuit Closer. Charles E. Al'en, Salem,
Mass.

517.402. Electrical Keyboard. Charles E. Al!en, Salem,
Mass.

517,419. Electrical Apparatus for Controlling Signals.

Michael B. Leonard, Richmond, Va.

11.408. Electric Elevator. Frank E. Herdman, Win-
netka. 111.

11.409. Electrically Operated Elevator. Frank E. Herd-
man, Winnetka, 111,
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Electrically Operated Elevated Railroad
Bridge.

One of the greatest problems, perhaps, that has taxed

the ingenuity of the modern engineer, is the equipment of

existing bridges with the electric motor. At least two

instances of this kind occur in Chicago. The electrically

operated bridge over the Chicago river at Rush street has

already been described in the columns of this journal.

The other application of this character Is on the bridge used

by the Lake Street Elevated Railroad company in crossing

the river, an illustration of which is presented upon this

page. The strains are so varied, the load so fluctuating,

the motors necessarily subjected to all weathers and cor-

roding gases arising from the Chicago river, that for some

time the scheme of operating the city's bridges by elec-

bridge has been operated by electricity, furnished from

the power station of the Cnicsgo Edison company, the

current being delivered at 500 volts by means of a special

armored cable sunk under the river from the shore to the

center of the bridge; the cable consisting of three con-

ductors, one positive, one negative and one spare con-

ductor, which conductor, in case of accident to one of the

other two io operation, can be utilized in place of the

injured conductor.

The mo:ors are controlled from the center of the bridge

in the operating house by means oi special rheostats,

band brakes and reversing switches. The rheostats used

are of the radial form, built up of plates of sheet iron in-

sulated with mica, set into a cast iron frame, so that the

resistance boxes are practically incombustible. From the

stalled for the turning of the bridge, which motor was to

operate a shaft, which, in turn, was to operate lifiing

jacks to raise the ends of the bridge to the proper level, so

that the passing trains might feel no jar in crossing the

bridge.

The operating house is electrically lighted, and an elec-

tric system of signalling between the operator and the two

i\ag men, whose duty it is to raise the rails, which overlap

upon the bridge structure previous to the bridge being

drawn, has been adopted. The system is so arranged that

the operator's bell will not ring until both men, one at

each end of the bridge, have given the signal that they have

taken the necessary precautions to block the trains coming

from either direction. No indication is given the operator if

only one man delivers the signal, which prevents him from

Iricity was ihought to be a mertly theorelici.1 success. Tte

city, after its successful operation of the Rush street

bridge by a single motor, installed some years ago, of a

special type selected by Prof. J. P. Barrett as being

suitable for such teavy work, at last arrived at

the conclusion that the experimenis in this line should be

tried on a larger scale, const quently a contract was

given to the Geneial Electric company to equip the

Lake street bridge, a 300 ton bridge, with electric mo-

tors, the installation to consist essentially of two 25

horse power, on a conslar.t load, srd 50 torse power inter-

miltett, 500 volt iron clad motors, specially designed for

sudden strains, with armatures of the ironclad type.

These motors were equipped with special gearing of

phosphor-bronze, so arranged as to operate two lengths of

shafting, operating the pinions at their extremities, which

extremities were located on the edge of the turntable of

the bridge and operate the gears which drive two ver-

tical shafts, the lower pinions of which engage with the

circular rack permanently fixed to the masonry of the

bridge.

Up to July of 1893 the bridge had been operated by

team, but from July to the present date the Lake street

ELECTRICALLY OPERATED ELEVATED RAILROAD BRIDGE.

experiences of the city with regard to this bridge the

piacticability of operating the city bridges by electricity

has been fully demonstrated; the saving consisting

principally in the constancy of ihe electric power,

in the small cost of repairs, and in the general sim-

pliciiy of operati n, requiring the minimum amount of

expenditure in labor to operate; in fact, the labor being

such only as is required from any watch tower superin-

tendent.

It should be borne in mind that this bridge not only

supports and lurns its own structure used for the carrying

of teams and passengers, but, in addition, carries the heavy

steel structure over which the Lake Street Elevated Rail-

road company runs its heavily loaded trains. It has been

stated that it is a 300 ton bridge, but the superstructure on

which the elevated railroad company runs its tracks is

an addition, so that the total weight of the bridge exceeds

600 tons. On the addition of the structure of the

elevated raihoad company, the city decided, that

in order to bring the ends of the bridge

to the right level of the rails it would be necessary to in-

stall on the bridge an extra motor, of 15 horse power

capacity, of the same iron clad type as those previously in-

misunderstanding signals and opening the bridge before

all precautions have been taken.

Overhead Trolley Lines for Chicago.
The Chicago city council at its meeting on April 4th took

action upon the trolley ordiances recently passed in the

interest of the South Side cross-town lines, and returned

by the mayor for amendment. The mayor submitted his

views in a message to the council together with several

proposed ameadments. Representatives of the city and

street railway company had endeavored to reach an

amicable settlement, but without succes-s. Mere are the

recommendations of the mayor:

1. Iron or steel center poles, whenever the width of the

street will permit; iron or steel side poles in narrow

streets.

2. An independent electric return circuit for the pro-

tection of the water and gas pipes in the streets.

3. No trolley lines on Archer avenue east of the river or

on Twenty-second street, these streets beiog too close to

the heart of the city.

4. The space between the poles to be not less than

115 feet, the distance determined by the council in the

case of the Lincoln avenue and Milwaukee avenue electric

roads.

5. No right to use any other motive power but
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electricity without the previous consent of the ciiy

council.

6. Poles for the conveyance of wires from the power

houses to be erected in alleys wherever feasible.

7. No right to lease the use of poles or wires to any

other companies without the previous consent of the city.

8. No interference with the surface of the streets except

upon a cash deposit of ihe amount of the possible cost

of Ihe restoration of the streets as estimated by the com-

missioner of public works.

g. Kails used to be subject to the approval of the mayor

and commissioner of public works.

10. Limiting the franchises to a term of ten years so that

they will expire about the same time as the general fran-

chises of the company.
11. IVoper provisions of indemnity to the city for any

damages sustained.

12. A provision for lighting the streets affected by these

ordinances with electric arc Hghts to be attached to each of

these ordinances.

13 Payment of $250,000 to the city as a contribution

for the expense arising from track elevation and to defray

the increased cost of deepening the subways so as to ac

commodate trolley cars to be made a condition of each

ordinance.

14. Limitation of the franchise to the Chicago City

Railway company so as to exclude successors, lessees and

assigns.

15. Amendments in matter of form rather than in matter

of substance.

The aldermen paid very little attention to the mayor's

recommendations and passed the ordinances in practically

the form proposed by the railway company. Some s'ight

alterations were made, however, and this gave the mayor

another opportunity to veto the ordinances which he

did on Monday evening. Much attention has been

a traded to the controversy over the trolley ordinances

and it is said the mayor hopes the new council, elected

last week, will sustain him in his fight against the ordi-

nances in their present form.

On Monday night when the mayor again returned the

ordinances to the council without approval, the whole

subject was referred to a committee for Ihe purpose of

conferring with the street railway officials and reaching

some agreement.

Electricity at the Midwinter Fair.

The opportunity which the California Midwinter Inter-

national Exposition afforded for exhibiting the products of

manufacturing interests was taken advantage of by a num-

ber of electrical concerns which made a display at the

World's Fair and were desirous of still further advertising

their apparatus in this manner. Among these the Western

Electric company, Chicago, may be credited with making

a very interesting and artis'ic display. The company

curious Cal fornians. (_>f its many lines of manufacUues

the company sent to Golden date Park only dynamo

electrical apparatus, including generators, both bipolar

and multipolar, switchboards, indicating and controlling

instruments, etc., embodying everything necessary for arc

and incandescent lighting or power plants.

The ground occupied by the exhibit, with the engines

of the two 150 kilowatt multipolar generators driving ihem

at 250 revolutions per minute.

An interesting feature of the exhibit from a mechanical

standpoint, is the group of three small machines shown in

Fig. 2. The shafts of two 30 ki'owatt machines are in

common alignment and direct coupled by means of a com-

mon pulley keyed to both shafts. This pulley is connected

FIG. 2. ELECTRICITY AT

driving the generators, includes nearly one-half of the

space devoted to electiical exhibics in the main mechanical

arts building, and a block about 40 by 50 feet in the annex

to the building. The apparatus shown, of which a general

view is presented in Fig. i, inc'udes two 150 kilowatt multi-

polar generators, which deliver current at 250 vol's press-

FIG. I. ELECTRICITY AT THE MIDWINTER FAIR.

obtained the contract for supplying much of the current

for lighting effects, including that used in lighting the

central feature of the fair—the electric tower. The exhibit

attempted by the Western Electric company is in general

a practical one, although a number of those attractive

novelties seen in the company's section in electricity build

ing at the Worlu's Fair attract much attention from

ure for operating about 3,600 16 candle power incandescent

lights upon the electric tower which shines each night in

the center of the grand court or plaza of the exposition.

A 600 horse power compound engine of the vertical or

marine type, manufactured by the Union Iron Works com-

pany of Sin Francisco, running at about 180 revolutions

per minute, is belted directly by two 21 inch belts, to each

THE MIDWIN'IER FAIR.

by link leather belting to an Sd horse power 500 volt mo-
tor. During the day time when only 500 volt current is

available, the 80 horse power motor drives the two direct

coupled machines which both act as generators, one rca-

chine generating current at no volts pressure, utilized in

the operation of the electric scenic theater on the Midway,

the other machine generating current at 220 volts pressure,

supplying current to electric motors used by exhibitors in

the various buildings on the grounds. At night the two

150 kilowatt multipolar generators, also shown in Fig. 2,

are in operation and then the 500 volt moor is discon-

nicted; the 230 volt macbioe, used as generator in the

daytime, is used as a motor for driving the no voltgener-

atDr as well as the 500 volt So horse power motor, which

in cise of necessity can then be turned into a generator

of smali capacity to supply 500 volt current. Under these

conditions the large generators also assume the motor load

of the exposition, which during the day was supplied by

the smaller generator.

The Western Electric company also exhibits four 50

light arc dynamos of the bipolar type, not shown in the

illustrations, which are used exclusively for lighting the

manufactures and liberal arts building of the exposition.

Two complete switchboards, each about 14 feet long, one
for incandescent and the other for arc lighting service, are

a portion of the exhibit. The boards consist of polished,

red Tennessee marble panels, highly ornamented with

brass trimmings. These, together with all the instru-

ments, iocuding ammeters, voltmeters, switches, rheo-

s ats, in fact, all controlling devices necessary for complete
electric plants, are in Japanese copper finish, and their

appearance excites the same general admiraiiDn that was
grant.^d them while exhib t.d at the World's Fair in

Chicago. All instruments and every piece of apparatusin

the entire exhibit, are of Western Electric company's
manufacture.

There is also to be seen a number of ring-type motors
manufactured by the company, and several attractive nov-

elties, among which is the company's writing sign, which
was exhibited at the world's fair last summer, displaying a

movingarm which to all appearance automatically lights

and extinguishes incandescent lamps arranged to form
the inscription "W. E. Co." A card writing machine
which mechanically writes the company 's name upon
cards distributed to the visitors also excites much in-

terest. It is operated by a small electric motor
and illustrates the company's facilities for de-

signing and building its own special automatic

machinery for special applications. A Western Electric
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search light or head light conspicuously calls attention to

the company's space by sending its rays over the entire

building from its elevated position directly in front of the

exhibit. The display is made complete in detail by nu-

merous attractive novelties, among which are illuminated

pictures of prominent buildings lighted by the Western

Electric company's systems of lighting, and a number of

artistic incandescent lamp stands and fixtures with loo or

more incandescent lamps. The entire display is opera-

tive, all the apparatus exhibited being in motion and per-

forming service.

The electric scenic thea':er, which is operated as one of

the midway attractions, is equipped entirely with control-

ling and regulating apparatus of the Western E'ectr'c

Screw Eye

Moulded Mica

liability of the wheel jumping. The life of a trolley wheel
is considerably increased by these advantages, as the ten-

sion on the trolley base spring need not be so heavy, and
the friction is reduced both on bearing and periphery of

wheel. These advantages lead to the adoption of ihe
side pole system where a large number of cars are oper-
ated, which would warrant the extra expense of this con-
struction.

The preference of city authorities, as well as by prop-
eity owners, is for center pole construction in the business
portion of cities. A thoroughly constructed center pole
system should not be any more expensive to maintain,
with the exception of wear on the trolley wheels, than the
side pole system, and if the poles are of neat design and
well maintained, their presence will not alTect the appear-
ance of a street, and certainly will prevent ambitious
drivers from occupying the whole roadway. The danger

Screw iStud —Metal Slud

FIG. I. AN OVERHEAD TROLLEY SYSTEM,

Metal Stud

company's manufacture. The sunrise and sunset effects

storms, lightning, rainbow and starlight effects, together

with all the shifting lights and shades occurring in the

cycle of a day, are reproduced to perfection, and form as

pretty and attractive a picture as that which interested so

many at the World's Fair. The entire installation was

designed and installed under the supervision of the West-

ern Electric company's representative, E.W. Goldschmidt.

An Overhead Trolley System.'

By O. M. Rau.

This much abused, although silently welcomed system,

has received considerable attention from inventors and
street railway managers within the last few years. Through
their combined efforts a point of perfection has been at-

tained, where, it is safe to say, no radical improvement
will follow, and a system constructed on the standard of

to-day, will not be much out classed by future construc-

tion. Not only is there little room for the perfection of

an overhead trolley line, but the minds of the inventors

are now taken up by the underground and storage battery

systems, and the drift in improvements for electric street

railways will be in these directions.

The maximum success which an overhead trolley system

can attain has been reached, and capitalists need no longer

wait in deciding to use this system, expecting to see it

brought to a higher point of perfection.

The improvements from the first overhead line to the

present form of construction has been astonishing. Yet

to the untrained eye it appears the same eye sore as the

first one put up,and it must be admitted that very little has

been done to improve its general appearance. This could

be accomplished with little expense, by artistic poles and
neat wiring, wh'ch would do a great deal toward its approval

by the pubrc. The main efforts in improvements have

been to make it safe and reliab'e. The system of three

years ago is like a flimsy spider web compared to the
heavy structure of to-day. Instead of a No. 4 or 6 trolley

wire a No. o Is used; instead of poles made of gas pipes,

a spec'al drawn steel or lalt'ce pole is used; and instead

of making the material as light as possible, it is made
strong, without reference to weight.

The system of poles for a trolley road is still much dis-

cussed, and between side and center pole construction

there is so litt'e preference that it is impossible to adopt
any one as a standard. Local conditions must determine
which to use. The.side pole has in its favor the small

cost of maintenance, but the greater first cost has pre-

vented its use on suburban lines and the opposition of

property owners to having poles in front of their he uses,

as well as the hindrance to the fire department, have
proven serious objections to its use in the business por-

tions of cities, and the center pole has been adopted
wherever the streets are wide enough to allow poles to be
placed between the tracks. The main
advantage of the side pole system, as

stated before, is the limited cost of

repairs which is mostly due to the flexibility of the sjs-

tem. The span wire suspension forms no rigid construc-

tion, and there is a certain amount of slack which will

give under the pressure of the trolley wheel, thus avoiding

the sudden blow to Ihe trolley clamp, keeping the wheel

in more perfect contact with the wire, and reducing the

of the poles being close to the cars is very slight, and, up
to the present time not a serious accident has been at-

tributed to this cause.

The cars must be provided with gates on the inside

platform, whether side or center pole construction is

adopted, as the danger from jumping in front of a car

lunning the opposite direction is equally as great as com-
ing in collision with the poles. By having these gales

well secured, any accident from this source is avoided,

and the danger from bridges, where the truss construction

comes very close to the cars, is far more serious than from
the center poles.

For first-class construction, as well as embodying ceat

appearance, lattice or built-up iron poles have proved
most substantial. This pole is very strong, and, at the

same time has enough elasticity to prevent its bending
from any sudden blow or strain. The poles well set in

concrete, about six feet in the ground, will keep a trolley
.

^^

J'ower House

metal covered form shown at the right in Fig. i. It

should have means of fastening to the span wire or center
pole cast on the outside shell. This will do away with
additional parts as well as screws or eyebolts.

For span wire work, the standard form, conventionally
called a straight line hanger, is the most suitable and
quickest to hang. The center pole has given occasion
for various patented forms to be placed on the market,
such as placing springs between the bell and pole arm,
and other devices to form a flexible connection between
the pole and hanger, to do away with the rigid fastenings
when simply bolted to the pole; but of the numerous forms
I have tried, they not only proved too expensive, but of
very little value in aiding the flexibility of the line.

A fastening very much employed for center poles, is the
swivel joint which allows the bell to swing forward or
back, as the trolley wire may have occasion to draw it.

This has given rise to a large number of trolley wire
breaks, as the clamp holding its position at right angles
to the bell will draw the trolley wire out of a straight line,

and when the bells hangs at an angle the end of the
clamp is presented to the approaching trolley, which, in a
very short time, will have n eked the wire so that it will

break. This plan of fastening was made necessary from
the Urge number of clamp studs or screw eyes which
would break when the bell was bolted to the pole rigidly.

The improvement made in overhead parts has changed
this, as the screw eyes and studs are either done away with
entirely or increased in size, so that they will stand any
reasonable strain. When the bell is fastened as a rigid

fixture to the pole and the trolley wire held firmly in it,

each pole will receive its own share of the strain from the
wire and need only take care of the span between it and
the next po'e. In this manner the bells will remain at

right angles to the trolley wire and the clip or clamp will

always remain in a straight line. The clamp or clip is,

perhaps the most troublesome to decide on, although a

selection between a mechanical clamp or a soldered clip is

usually in favor of the former. A soldered clip, although
giving the neatest appearance as well as the smoothest
Eurface to the trolley wheel, is expensive to put up and
interferes considerably in repair work, which unless dore
w'th the utmost care, will be a continual source of
trouble. In fact any device which require solder-

ing, is not to be recommended on a trolley system. The
average line man is not careful enough with this work and
will invariably over-heat his solder, which will soften or
anneal the wire more in this spot than elsewhere, resulting,

when under strain, of its drawing out at this point, making
it thinner and ultimately breaking. This is most notice-

able in the soldered sleeve, and over 20 per cent, of trolley

wire breaks can be traced to the heating of the wires

during soldering. A mechanical clamp, to be substantial,

should have as few parts as possible, be free from screws
or nuts, and hold the wire firmly without interfering with
the trolley wheel. There are numerous patented devices

to attain these effects, but nine-tenths of them have ttw)

many parts, are too weak, or cost too much. A very im-
portant feature which has been overlooked in most
mechanical clamps, is the corrosion of the threads on the

studs or screws which form the means of holding the

clamp to the wire, and, in numerous cases, I have seen

where the clamp had to be cut in pieces in order to get it

FIG. 2. AN OVERHEAD TROLLEY SYSTEM.

I, Read before the Wisconsin Electric club, ,

March 30, 1894.

Milwaukee, Wis,,

line from getting a staggering appearance, and there is

nothing that improves the looks of a pole lice more than
sjstematic construction. For side pole, the lattice type is

much used, but a heavy tubular form is also convenient.
The setting of these poles should be similar to center
poles, but should have a rake in the opposite direction to

the strain and should be fitted with an insulated pole top.

The span wire is a very important part of this plan of

construction and should be insulated from the ground and
securely fastened with provisions for taking up slack.

These requirements are easily met by mounting the pole

with a hardwood top, usually of maple, well painted,

through which a ho'e is bored for an eyebolt with a

thread, so that by tightening a nut, it will draw the eye-
bolt through the pole top and tighten the span wire,

which should be of ^ inch galvanized steel cable.

The trolley wire bell or insulator, of which there are
about as many styles as there are men selling them, form
the principal item of expense in the maintenance of an
overhead sjstem, and this should receive the most careful

study before a specific bell is adopted. Of the numerous
forms, fome of which are herewith illustrated, the only
satisfactory one. from a financial point of view, is the

off the trolley wire. The stud in the bell should be extra

heavy, not less than -% inch, as this is very likely to

break. For center poles, this stud must be especially

strong, as the strain on this part of the hanger is very
great and the number of line patrol calls is greatly

governed by their strength It is, perhaps, interesting

to see what a difference this simple Utile stud
makes to the patrol department of an extensive

electric railway system. From the record
, sheets

of a line having about eighty miles of road and about
4,000 bells on center poles, a total of 3,700 cells were re-

corded for the year 1893-94. Of these, 3,230 were to

replace bells on which either the screw eye on top or the

screw stud on the bottom of the bell had broken. These
were 716 inch in diameter. From this it is apparent that

almost every bell on the system was replaced during a
period of one year. With proper construction, on a center

pole system, there should not be more than one hundred
calls per one thousand bells per year, or a depreciation on
the system of about ten per cent., not including value of

bells taken down, which can be repaired or used again.

The exposed position of the hangers has favored the use

of brass for the metal used in the material, but this simply
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increases the expense, and is of no special benefit, as the

strength of malleable iron is far superior to that of the

cheap grade of brass generally used, while the corrosion

is insigniiicant on these castings.

The sizes of trolley wire used in the evolution of electric

street railways has now arrived at a standard, and it is

peculiar to note that the first road operated, used the present

standard size of wire, which is No. o hard drawn copper.

The experiment of using Silican bronze of small gauge has

proven a very costly line to maintain, besides increasing

the wear on the trolley wheels. The wear on a trolley

wire, on straight lines, is imperceptible and should last at

least ten years without re-wiring, and with good road beds

and rigid inspection of trolleys, the breaks should not

exceed one per raile of double track road per year.

An important, but not much used plan for trolley wire

system, is the auxiliary main distribuiing system, Fig. 2.

This auxiliary main of No. o insulated copper wire is

usually run along the top or side of center poles, and at

intervals of 600 feet is connected by means of a No. 4
flexible wire, termed sub-feeds, to the trolley wire. The
connection is made by a sub-feed clamp. This is the

ordinary clamp provided with a lug and set screw to firmly
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FIG. I. D ARSONVALS HIGH FKRQUENCY EXPERIMENTS.
TRINCIPLE OF THE APPARATUS SHOWN IN FIG. 2.

clasp the sub-feed wire, making a connection through the

clamp with the trolley wire. The advantages of an
auxiliary main are very numerous. By its means a more
equal distiibution of power is obtained, the connecfoa at

switches and crossings need not be relied on to carry the

current and the drop on long lines is overcome, which
otherwise would have to be wired with a larger sizs tiollev

wire. It is especially useful in carrying the current over
crossings of other lines or where the trolley has to be in-

sulated through a circuit breaker. The expense of adding
this auxiliary to a trolley line is very small and should not
be omitted in an extensive system. The distribution of the
current to an electric railway has not received the attention
that it should, and a great many roads simply take the ends
of the trolley wire and connect them to the station bus bar
and let her go. A thought of equalizing the potential is

never entertained; yet, every one knows a motor built for

500 volts, cannot operate with efficiency on 350 volts,

but this is very commonly the case near the ends of a line,

and in many instances this drop can be avoided to some
extent without the addition of copper by a proper plan of
distribuiion. In a system covering an extensive area,
where feeders to different sections are used, a very in-

teresting stuHv can he made of feeding spcti^n*; to obta'n

ley wire breaking or other accident to any
particular section, will only delay that part of the system.

Yet the only way to equalize the pressure over the entire

system is to have all the feeders connected together as one
large web work, similar to an illuminating distributing

system, where the mains would resemble the trolley wire.

To obtain this advantage, I placed a fuse box between
each section, with a fuse }{ of the carrying capacity of the

main fuse on the feeder in the station. The fuse was fully

capable of carrying all the current necessary to equalize

the pressure between Ihe adjoining section and still be so

light as to blow, if the plug or fuse in the station was out.

In this manner a wire down or other ground would blow
the station fuse first, this supplying most of the current

feeding the ground. After this is blown, the light fuse

at the section would blow immediately, leaving the

grounded section dead. The repairs to the system would
be made without greatly delaying the operation of the

road. The potential over the entire system is equal and it

would be perfectly feasible to supply current for lights and
motors fir commercial use from the trolley wire system.

Another important part of an overhead system is the

apparatus for protection from lightning. In plants

where an extensive overhead feeder system is in use
this is a troublcEome enemy, and the safest trap for

it is a tank arrester at the station, Fig. 3. This
was perfected by A. Wurcs, and consists of a coil

of heavy wire placed in a metal lined tank, filled with
water and connected with a perfect ground. The total

current generated is passed through this coil before it is

distributed through the feeders. Any lightning discharge
which follows the wire is obliged to pass through this coil,

and, as lightning will be opposed by induction in attempt-
ing to follow around the coil, it will prefer to take the

path through the water to the ground. This arrester has
proved very efficient, and, although a slight loss is con-
tinually going on through the water to the ground,
this is not objected to, as the tank need not be filled with
waer except during storms. For trolley line protection, a
number of lightning arresters have been devised, although
but few embody the requirements for an out-door arrester.

To protect a large system against lightning, requires about
one arrester for every mile of trolley wire, and, considering

the distance covered by a trolley system, an inspecdon, at

intervals, of this apparatus is out of question. Thus, a
lightning arrester, suitable for line work, must be non-
arcing, have no movable parts about it, or coils which can
burn out, and must be enclosed in a weather-proof box
with suitable outlets for connecting wires which should be
large, and perfect connections made to the trolley wire and
track.

In closing, T will say that, although the overhead trolley

wire system has been abused and, as often remarked, has
seen its day, the next generation will see more overhead
trolley lines constructed than lines of any other system,
and for cities from 2od,ooo or less population, it has come
to stay.

D'Arsonval's High Frequency Experi-
ments.

Much attention has been attracted by the high frequency

experiments conducted by Dr. D'Arsonval and addi-

tional interest has been awakened by the publication of

a comprehensive article on the results obtained, which is

FIG. 3- AN OVERH

the best results in accordance with the number of cirs and
other Iccal conditions. This I have cairiedout in a very
extensive plan on the system of this city. The-e are
twenty-one feeders to distribute the current over a radius
of three miles from the power house and supplying cur-
rent for forty miles of double track.

The original plan of feeder sections was probably laid
out theoretically according to the size of the feeders and
the distance they had to feed. By taking potential read-
ings during the operation of the road, I found, in some in-

stances, a drop of 25 per cent., while the calculated drop
should not exceed ten per cent.; and on another feeder,
but two or three per cent, where ten per cent, was allow-
able. By changing the sections so as to obtain the
largest area of copper, or make a loop circuit for one
feeder section, and by arranging the sections accordingly
to the profile of the road, this excessive difference of drop
was considerably equalized, although there was still some
difference in the potential of different sections and could
be easily noticed when passing a circuit breaker
from one section to the other. The advantage of hav-
ing the line in sections is very important ; a trol-
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EAD TROLLY SYSTEM.

contributed by M. Guillaume in Za Nature, from which

the accompanying illustrations and abstract are taken:

"We know that under certain conditions an electrical

discharge becomes oscillatory. A very simple apparatus

the principal of which was borrowed by Dr. D'Arsonval

from Dr. Lodge's experiments on lighting conductors,

enables discharges of this nature to be produced, and an

essential property of currents of high frequency to be

shown. A Ruhmkorff coil, A, shown in Fig. 1, serves to

charge through their inner armatures two Leyden jars, B,
C, connected in cascade; the discharge which is produced
between the opposite balls is oscillatory ; the potential of

the external armatures varies with the same frequency, but

the current, in a wire which connects them, varies more
suddenly than in the circuit containing the spark. If we
connect the external armatures by a bobbin, D^, A'.. con-

sisting of 10 spirals of thick copper wire, they will be

short-circuited for an ordinary current, and we should only

keep up a difference of potential of a few volts between

the armatures by sending into the wire a current sufficient

to volatilize it instantaneously. But here the intermittent

discharge shows its peculiar nature; it has an invincible

repugnance to enter the wire. The reason of this is very

simple; the extremely rapid variation of potential

(thousands of volts in the hundred-thousandth of a second),

which is set up at the terminals of the bobbin, produces

currents varying with formidable rapidity, and consequently

endowed with enormous inductive power. The induction

of each spiral acts upon the adjacent ones, and the result'

ing current tends at each moment to annul the primary

current, so that only a small fraction of the current passes.

It is of no use in this case, to calculate with resistance as

defined by Ohm's law; we have to deal with quite a

different antagonistic force, a combination of resistance

and induction, to which the name of impedance has beea

given. This is the sum of the impedimenta opposing the

course of the current. In the case we are considering, the

impedance resolves itself practically into the antagonistic

force of induction.

''We can, in the following manner, show how reluctant

the oscillatory discharge is to enter the bobbin. Ox apply-

ing a wire, E, to its extremity, i?j, and bringing it near

the last spiral, D-i, we shall see in the space between the

wire and the bobb'n a shtaf of sparks formed, more than

a centimeter long; thus the di=chavge will more easily

FIG. 2. D ARSONVAL S HIGH FREQUENCY EXPERIMENTS
APPARATUS FOR THE ELEMENTARY STUDY OF THE

OSCILLATORY CURRENT AND FOR THE
DEMONSTRATION OF IMPEDANCE.

traverse one centimeter of air, than a resistance which can

practically be disregarded, bnt which possesses induction.

"What will happen if we touch the extremities of the

bobbin? Apparently we shall receive the entire discharge,

accompanied by so great a shock that, following the ex-

ample of one of the greatest electricians, we would not

repeat the experiment for the kingdom of France. To our

great surprise, we feel not only no shock, but not even

the slightest tingling. Has the discharge again changed

its course? No, for if, instead of touching the bobbin at

the two ends, we content ourselves with holding near to

one of them a piece of metal held in the hand, we see the

sparks reappear. What is more, we can introduce an

incandescent lamp into our circuit, and we shall see it

light up briliantly. Fig. 2. The current therefore passes

through our body without our feeling it, thus showing
'

another of its peculiarities. To what then is its harmless-

ness due? The first idea that occurs to us is that the cur-

rent passes entirely over the surface of the body into the

epidermis and the clothes. There is no doubt a certain

amount of truth in this explanation, but this localization of

the current is not the only cause of its harmlessness. Dr.

D'Arsonval's researches have shown that the neuro-muscu-

lar phenomena increase in intensity, with the frequency up

to 3,000 alternations per second, remain to all intents

stationary up to about 5.000 alternations, and then

decrease, and soon cease altogether. A frog's

leg is insensible to Hertz's alterra^or, as

M. Joubert has shown. And yet the physiological

action of these currents is far from being nil, its passage

into the tissues is accompanied by the following singular

effects: i. If for a certain time we close the current

thrcugh the hands, which are provided with large metallic

conductors, we find that the skin has become insensible.

This insensibility lasts from a few minutes to half an hour.

2. Under these conditions, if we insulate ourselves on

a glass stool, taking one pole only, we experience a sen-

sation of heat which is accompanied by copious perspira-

tion and considerable vascularization of the cutaneous

surface 3. Lastly, if we make a little wound in the foot

of some animal so that the blood only escapes drop by

drop, we find that the hemorrhage becomes very abundant

under the influence of the current. There is therefore a

powerful force at work tending to dilate the vessels.
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"The current, therefore, passes through the body, but the

nerves have become insensible at this frequency. The

experiments that we have just desciibed may be made

with the little apparatus which we have already described;

but a more powerful installation enables the effects to be

greatly increased without their being modified in any es-

sential particular. Fig. 3 shows the larger apparatus;

instead of the bobbin, we have a transformer supplied by

an alternating current dynamo; the discharge spark of the

Leydeo jars, instead of being given off in the open air, is

produced in a powerful magnetic field; it is thus expanded

into a luminous circle, and produces a deafening noise.

We light-, as shown in the figure, not one single lamp, but

a whole series of lamps, which the operators hold in their

hands without their being metaMcally connected with the

apparatus. Referring to this experiment, M. Cornu said

at the sitting of the Academy held on July 3, 1893: 'There

-can be no doubt as to the enormous quantity of energy

passing through our body; transmitted under the form of a

Iternating currents with long periods (from iod to 10,000

per second), it would have been sufficient to kill us; under

the above conditions, it produced no appreciable sensation.'

In all the experiments of which we have spoken, the

oscillatory current, generated in a metallic circuit, was

utilized either for its physiological effects or for its phys-

ical action; but, as we have seen, the current possesses

enormous inductive power. Why, then, should it net produce

induction directly on the living tissues? Each particle of the

body, or of the part under treatment, would thus become

the seat of an electromotive force, and the whole body, or

•one part of it, would be uniformly penetrated by the cur-

General Electric Company's Report.
The second annual report of the General Electric com-

pany has been isiued. The statement covers the year

ending January 31st. It is an interesting document, and

some of the figures presented are herewith reproduced:

ASSETS.

Patents and franchises $8,159,264
Manufacturing plant? 3,941,128
Real estate i^not includinGf factories)

—

Edison building, New York City $412,356
Less moi tgage tiiereon 200,000

$212,356
Ottier real estate 111.327

323.685
Stocks of manufacturing companies $2,767,470
Stocks and bonds of local companies 2,723,493

5,49^.963
Cash 591.M3
Notes and accounts rectfivable (face value

$14,954,^97.42) 8,934.159

9.5251303
Inventories

—

At factories 3,349,042
Atsales offices (including consignments) .... 1,485,749

'—
4.834.792

Work in progress 1*198,343
Profit and Loss 12,454,967

Total $45,928,449

LIABILITIES.

Capital stock

—

Common $30,459,700
Preferred 4,251,900

Five per cent, gold coupon debenture bonds..

.

10,000,000
Mortgages .

.

26,200

Accrued interest on debenture bonds $ 83 333
Notes payable 744,341
Accounts jjayable 323,084

i>i5o.759

Sundry credits 391889

Total $45,928,449

The profit and loss statement is as follows:

Debtor: Interett on debenture bonds, 1499,893; divi-

FiG. 4. d'arsonval's high frequency experiments,
auto-conduction; a lamp lighted by in-

duction ON A. SINGLE WIRE.

rents which originate in the very heart of its tissues.

This is what Dr. D'Arsonval shows by means of the fol-

lowing experiments: We see in Fig. 4 an operator wi.h a

lighted lamp on his forehead. This lamp, wh'ch is

mounted on a single wire, is separated by a distance of a

few centimeters from a crown with which it has no direct

communication. This latter, which is traversed by ,the

oscillatory discharge, develops in the ring the current re-

quired to feed the lamp. It is clear, therefore, ihat the

held itself is traversed by similar currents.

The existence of the currents produced by autc-conduc-

tion in the humLn body may be rendered evident by a

conclusive experiment. If the operator places his arms

round a solenoid, as shown in Fig. 5, forming a circle

completed by a lamp, the terminals of which he holds in

his hands, the lamp will be seen to light up. A similar

phenomenon will be produced if the patient is enclosed in

a solenoid Fig. 6.

"The measure nrent of currents of very high frequency of

course necessitates the employment of new methods.

That which was suggested to Dr. D'Arsonval by chance

during an experiment is not yet perfected, but it at any

rate enables us to note the currents used, and reprodu e

them at wil I. The curreni s induced in the conductors give

off heat, which is the measure of their energy. All we

have to do, therefore, is to make the induction act on a

mercury thermometer, and note the elevation of tempeia-

ture, in order to get an idea of the intensity of the in-

ductive current, if the frequency does not vary much.

We see at the top of Fig. 3 (No. 2) the arrangement for

the experiment; the thermometer is placed in the axis of a

little solenoid, traversed by the oscillatory discbarge. In a

moment we see it rise 150 or 200".

We have already obtained from currents of high fre-

quency results that could not po^s'bly have been foreseen

four or five years ago. Some engineers think that they

have an immense industrial future."

fig. 5. DARSONVALS HIGH FREQUENCY EXPERIMENTS.
auto-conduction; a lamp lighted by THE CUR-
RENT INDUCED IN THE ARMS OF THE OPERATOR.

dends, $1,655,150; taxes, $195,457; World's Fair ex-

penses, $241,877; total, $2,592,378. Amounts now
charged off: Patents, $733,870; notes and accounts re-

ceivable and on stocks and toads sold and on hand, $10,-

444318; manufacmring plants, $902,058; inventories and
consignments, $2,157,507; machinery, tools, instruments,

and fixtures other than at factories, $22ii,2c5; sundry
losses, $1^5, 2C5; total. $17,179 845-

Creditor: Cieneral Electric company's surplus, Jan-
uary 31, 1893, $1,024,954; manufacturing and selling

profits, less general (xpenses, $3,189,884; dividends and
interest on stocks and bonds owned, $433,293; icterest,

discount and exchange, $76 745; debit balance carried for-

ward, $12,454,967; total, $17,179,845.

In reviewing the chaijges that have been made during

the last year, attention is called to the fact that district

offices have been closed and the policy of the organization

is very much changed. Reference is made to "grave mis-

takes" in the value placed on accounts, etc., in the last

annual report. Many changes are noted in the value of

stocks, etc., and in explanation the report calls attention

to the geteial dep:e5s:on in business during the year.

Furthermore it says:

As you are aware, the Thomson-Houston company had
large interests in various construction and manufacturing
companies, notably the above-mentioned Northwest com-
pany, the Fort Wayne Electric company, the Brush Elec-

tric company and others; the whole standing ou its books
at about $5. 500, coo. At the time of ' the last annual re-

port, statements were obtained from the officers of iuch
companies, and it was estimated that something less than

one-half of this investment was represented by patent

rights, and something over one- half by other assets. Un-
known to your board of directors, seme of the companies
became unduly expanded during the winter and spring of

1892-93, and the stringency which began in April and
culminated last autumn caused them to suffer greatly.

Your directors have reduced your entire holdings of Fort

Wayne and Northwest stocks to a valuation of ^i each,

exclusive of ihe amount carried in patents. After pro-

tracted ne^o'iations the Northwest company has been put

in l"quldation, and the territory conti oiled by it has re-

verted to your company.

One fact of special significance is the shrinkage in value

of $2,382,012 of apparatus and material, which is explained

to be due to the fact that they have been superseded by
improved types. The notes and accounts receivable rep-

resent dealings with over 6,000 customers, and include

$2,531,609 due by the Fort Wayne, Northwest and other

allied interests. The stocks of mar ufacturing and other

companies placed in the balance sheet at $^,767,157, have

fig. 3. D ARSONVAL'S HIGH FREQUENCY EXPERMENTS.
apparatus for the production of intense ocil-
latory currents, (l) general view of the
apparatus; (2) arrangement for meas-
uring THE CURRENT BY MEANS OF THE
thermometer; (3) view of the
sparks in a magnetic field.

a par vslue of $8,279 706. O.her stccks of the par value

of $6,037,310 are placed at $313; stocks of loc^l companies

(par value $2,750,313), $1,362,294; slocks of ether local

companies (par value $3,713,617), $4,754; bonds (par

value $2,785,940), $1,356,431; others (par value $146,621),

$12.

The schedules from which these figures are taken fur-

nish some idea of the magnitude of the interests involved

The number of Iccal and manufacturing companies in

which the General company is interested is simply

astonishing. It is cla'med that the system of accounting

ard management has been greatly simplified since the

officis, etc., were concentrated at Schnectady, and that dur-

ing the last six months there has been a reduction of debt

of $6, 750,0c o. The report continues:

This reduction does not disclose all the improvement of
the last six months. The indirect obligations of the
company, arising from its indorsement of discounted
notes receivable, were six months ago almost as embarass-
ing as its direct debt, as the larger part of them htd to be
provided for by 5 our company at maturity, ttelr makers
being unable to take care of them. To-day no paper is

under discount except such as it is believed wUl be paid by
the makers; consequently the interest obligations of the
company are nominal rather than real. At the date of
this report (April 2) the direct obligations have been re-

FIG. 6. d'ARSONVAL S high frequency EXPERIMENTS.
LAMP LIGHTED BETWEEN THE HANDS OF AN

OPERATOR PLACED IN A SOLENOID.

duced to about $750,000. co, which was partly offset by
about $4oo,ooo.oj cash on hand, and the paper under
discount is reduced to about $750,000.00

The Danish government has given its spproval to the

establishment of a telephone line between Copenhagen and
Berlin, proposed by the German post and telegraph de-

partment, provided the line shall pass through Odense, so

as to form part cf a line between Odense, Kolding, Ham-
burg and BerliR.
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New York daily papers seem to have forgotten the

"deadly trolley" in their consternation over the pranks of

the Broa-^way cable. The Trilnme calls upon the grand

jury to indict the cable system as a nuisance. It seems to

be under the impression that Chicagoans have been more

foriunate in their experience with the "shoe string'* system.

The Tribune will receive new light on the subject if it

consult Mr. Yerkes' patrons.

There seems to be considerable dissatisfaction over the

failure of the English government to respond promptly to

the demand that it guarantee the interest, or at least a cer-

tain percentage of it, upon the proposed Pacific cable. It

is claimed that this failure on the part of the home govern-

ment is severely interfering with the progress of the cable

project in the colonies and in Canada. The postal confer-

ence at New Zealand recently voted to guarantee the inter-

est at 4 per cent. upDn $9 000,odo to be devoted to the

building of the cable. In the case of one colony, how-

ever, the vote was cooditi )nil upon the h^me government

sharing this responsibility. It is quite probable t'lat this

will b^ done, although up to the present t'ms there has

been no sign of interest on the part of the home govern-

men^

In the annual report o'^ the patent commissioner several

timely suggestions are made with a view of improving the

service and adding to the standing and authority of the

department. It is proposed as far as possible to establish

a division for the classification and systematizing of the

records so as to make the scientific and patent literature

complete and accessible. Sach a library would no'; only

facilitate the work of the ofiBce, but it would make the

search work much more thorough and satisfactory. Dur-

ing the last year the receipts of the office amounted to

$1,242,871.64, and the expenditures were $845,403.56.

There were 23,670 patents issued in 1893, and 99 reissued.

The number of applications for patrnts was 38, 473'

Whatever criticism may be made of the patent system in

this country, it must be admitted that there has been marked

improvement in the management of the office of late

years, and that every effort to improve the service and

raise the standard of the department has been earnestly

advocated by the commissioner and his associates.

The elevated railroad interests of Brooklyn have secured

the introduction of a bill in the Legislature providing for

the regulation of the speed at which trolley cars can be

operated. Their object is to reduce the speed of the elec-

tric cars now running on over four hundred miles of track

in the city, and thereby to divert traffic to the elevated

railways. With trolleys slower than horse cars, these

capitalists and specuUtors would increase the value of

their elevated railway stock and franchises. That is the

main motive of this legislative raid against the surface

railways in Brooklyn. The elevated companies do not

claim that there is any demand for this regulation on the

part of the people. It is significant t'lat this measure has

no local support in Brooklyn. The Kings county delega-

tion is opposed to it. If enacted it would work great

injury to the business interests of the city, and cause seri-

ous inconvenience to all residents in the outer wards and

country towns. It would substitute slow for rapid tra-3sit

and lay off one-third of the cars now in use. This would

be done for the sake of enriching speculators and poli-

ticians who are interested in the competing elevated rail-

ways. There is no possible justification for the enactment

of this bill. When electric power was introduced in

Brooklyn there were many accidents, but the number has

steadily diminished, and the system is now satisfactorily

operated. Improved brakes have been supplied, racks

have been attached to the cars, and the moto'men have

been trained to their work. Electric cars are now operated

as safely in Brooklyn as in any other American city, and

the speed is not excessive and dangerous. The elevated

railway men, however, assert that they have been com-

pelled to build a very expensive structure so as to get the

right to operate at high speed, and they protest against

permitting surface road companies to enj >y the same ad-

vantages free that they could only get by expending enor-

mous suras. It is to be hoped that the senate com-

mittee on railroads will not report the bill which it

now has before it.

Improved street railway service on the cross-town lines

in the South division of Chicago can only be had by the

introdu:tion of an electric system. The City Railway

company, which controls these lines, has signified its will-

ingness to comply with the demand of the people for better

service, and it has promised to equip the lines, now op-

erated by horses, with electric motors, provided the city

grants it the privilege. Ordinances have been passed by

the council providing for the proposed improvement and

they have been vetoed by the mayor. At the council

meeting a week ago the mayor submitted a message in

which he gave his reasons for objecting to the ordinances.

His suggestions are summarized elsewhere. At last

week's meeting very little attention was given to the sug-

gestions, the aldermen disregarding the most im-

portant provisions which the mayor insisted should

be incorporated in the franchises. One of these

was that the company should pay $250,000 into the city

treasury and the other that it should light the streets upon
which it operated its trolley cars. It is said that the com-
pany will not accept an ordinance loaded with these terms

and it is also reported that the mayor will not approve a

grant that does not contain these provisions. The con-

troversy over thes2 points may delay the i.Tiprovement and

possibly prevent its accomplish uent for some time. The
company is making money operating the lines with horses

and is not anxious to expend such a large sum as would be

required for the electrical equipment if it can avoid it.

This was shown by the plain statement of Mr. Allerton

who is one of the largest stockholders in the company.

With the company lukewarm and the mayor bitterly op-

posed to the change, the proposed trolley system may be

indefinitely postponed.

In his attack upon the company the mayor does not con-

fine himself to the subject of the ordinances under considera-

tion. He calls attention to the fact that the company's

investment of over $13,000,000 is rated at only I500,-

000 by the South town assessor, and it is on this valuation

that the company is taxed. While it cannot be denied

that a valuation of i-26th is not a fair basis upon which to

levy the taxes of a big corporation which is amply able to

pay its just proportion of the city's expenses, still the fault

lies with the city official who makes the assessment and the

system of city government under which such injustice is

possible. Yet it is to be hoped that such an important

improvement as the securing of rapid transit for the South

side cross-town lines shall not be delayed by outside con-

siderations. The subject has been before the council long

enough, and it is to be hoped that the committee to which

it was referred on its return Monday night will be able to

effect a satisfactory arrangement'with the company, which

will ensure rapid transit for the South division.

The secmd annual report of the General Electric com-

pany which has just been issued is quite a remarkable

document and contains more information about the affairs

of the concern than has heretofore been obtainable from

official sources. The pol'cy of retrenchment and economy

introduced some time ago in the management is now well

in opsration and wi h the concentration of the offices and

shops at Schenectady it is believed the affairs of the com-

pany will soon show marked improvement. An examination

of the balance sheet and the schedules of stocks and bonds

held by the company shows that there has evidently been

an eff:)rt made in compiling this report to avoid repetition

of the "grave mistakes in the estimates of value of ac-

counts, schedules and inventories," which marked the first

statement of the company, issued a year ago. Securities

representing the company's interest in many local con-

cerns and manufacturing companies are considered of no

value whatever or of very little worth. Of course some of

the shrinkage in values is attributed to the general business

depression. Referring to this feature the report says: "It

is needless to say that the past year has been a most trying

one to all corporations. It has be^n especially so to com-

panies like your own, dealing with local enterprises situated

in all parts of the United States, and largely dependent on

normal conditions for their success and development.

During the summer of 1893, even old and strong customers

were obliged to ask for leniency in paying their accounts

and notes." This made it necessary for the company to

dispose of a large amount of securities and these were sold

at a sacrifice at that time. The directors do not believe

that it will be possible for some time to come to do as large

a business as was done by the company prior to the panic,

although a gradual improvement has been apparent during

the last two months. The report says: "The street railway

business, which to a considerable extent was formerly done

through syndicates and promoters, many of whom have

become embarrassed, promises to be smaller than during

the previous year. Arc lighting business is also reduced,

largely because of the inability of local companies to

secure capital with which to extend their business for the

purpose of carrying out municipal contracts. The business

of the company, with respect to incandescent lighting,

which is to a great degree performed by strong and con-

servatively managed local companies, is in a more healthy

condition and has not suffered so severely." Power trans-

mission and mining work presents a promising field.

It is evident that the company has in no way modified

its policy regarding patent litigatioi. The report refers

to the incandescent lamp and street railway cases that have

been tried during the year and says in the two instances in

which the company met reverses "there is a strong proba-

bility that we shall ultimately prevail."

It will probably be a relief to many of the employes to

learn that the company has about finished the work of

cutting down the force of subordinates. The directors

think that "a general appreciation of this fact will lead to

more efficient work than was possible during the transition

period." Altogether the report is a very interesting docu-

ment and will receive m^re attention than any financial

statement that has yet been issued by an electrical com-

pany.
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Liverpool Overhead Railway.

The pipers read before the lastitute of Civil Engine2rs

on the Liverpool Overhead railway which were published

in abstract in the Western Electrician, March 31st,

were followed by an interesting discussion, opened by Sir

William Forward, chairman of the Board of Directors of

the Liverpool Overhead rail«'ay. The folloA'ing; report is

taken from ludusU'ies:

Sir William Forward: In the 10 months the railway

had been opened it had earned sufficient to pay the prefer-

ence dividend and one per cent, to the shareholders, and it

was mainly owing to the traction employed that this suc-

cess had been arrived at. It was intended, originally, to

have had steam traction, and he had visited New Yoik to

see for himself. After much consideration and delibera-

tion they had decided upon electricity, but not without many
misgivings, for they found that steam traction would cost

£37,000 as against £7^,000 for electricity, but having

made up their minds, they went for the very best, and he

was sure that their success was due to this. When the

contract was given out they stipulated that the contractors

should run the trains for two years at a stated sum per

train mile. The results were gratifying;, and although

they paid them 4d, per train mile, they had been able to pay

a dividend. They had carefully watched the contrac'ors,

and finding at the end of 10 months that a good thing was
being made out of it, the company stepped in and took

the whole undertaking over, and for the month of January
they had saved £ 150 in the working, the cost being equal to

3^d. per train mile, and their engineers said that when the

whole line was open they would further reduce this charge.

As to the reliability they had to be extremely regular as to

time, as there was a very enterprising line of omnibuses run-

ning immediately under the railway which carried passen-

gers at id. per mile, and if the railway were not punctual or

it had many accidents they would then scon find the traffic

reverting to the omnibuses. They were lunnicg a five

minutes' service and their average was 96 per cent, on
time, and during the wet k before last 99 per cent, were on

t'me, a result: which was not to be equalled by any railway

in the kingdom.
He wished before sitting down to add his thanks to Sir

Douglas Fox, Mr. Greatbead and Mr. Parker for their

help, as there was a time when the directors felt timid, but

their engineers gave them confidence, and from what they

said he felt sure that when the line was completed they

would be able to pay a five per cent, dividend.

Sir. Douglas Fox: The problem was now solved, but

it was mainly, he thought, through those at the head of

affairs being keen men of business, and knowing what
was wanted, and communicating this to their engineers.

Ie was true that the line was short, but the experience was
intricate in the extreme, for the railway threaded its way
among roads, warehouses, under railways, over dock
entrances, and besides this they had the Liverpool

authorities to deal with. As there was a large yard avail-

able at the north end of the line, the delivery of all

materials had to take place there, and although at first

sight it might appear that this was an expensive way of work-
ing, experience has decidedly proved the reverse. The di-

rectors required them to build an economical and
durable structure, and above all things fire proof, for they

were running in the midst of an inflammable neighborhood,

and there had been several fires near the

line, but no damage had been done to

the structure. They were also like most
engineers tied for head room and they were obliged to

introduce under bracing. His colleague and himself had
bad many consultations as to the best design for a struc-

ture of this height, and they came to the conclusion that a

girder of fifty foot span should be the normal one, but such

were the difficulties of the road that only one-tbird of the

spans were normal, and two-thirds abnormal; they

thought they might have used a normal span, but had to

go to the abnormal. The railway had cost ^^90,000 per

mile, and £100,000 had been spent in slewing bridges,

diverting lines and repaving roads underneath. With re-

gard to the platform on which the trains ran, they had to

make up their minds to have one which was practically

noiseless, easy to paint, stiff, and tending to help cross

bracing. After a great deal of consideration they had fin-

ally agreed to use Hobson's system, and this had given

great satisfaction, the tests being remarkable.

One other point they had to consider, that

in a railway running among the streets it

required to be "drop-dry," and the meeting

would appreciate the sorrows which fell on them, but he

was glad to say they had been very successful. He
might tell them that it was necessary when using asphalt

not to put any sand in it, for the work was then not reli-

able. The whole structure had given wonderful stiffness,

and was much quieter than had been anticipated. Refer-

ring to the foundations of the piers, they had no less than

1,200 of these, and if they had been at all luxurious they

would quickly have beard of it, so they adopted concrete,

fixing the holding-down bolts into it and bolting securely

to the columns, also putting in cast-iron bases which pre-

vented damage from wagons. Mr. Huddlestone had told

him only a week ago that during the whole year there had

been no settlement, thus showing they had not overloaded

the foundation. He thought that they might fairly claim

that the whole structure at £go,ooo per mile was not ex-

travagant for a double line.

With regard to the parapet, they were compelled to

adopt something of this sort, and running from end to

end, so as to enable passengers to walk from the cars to

the stations, which were fairly close together, should the

motive power fail them at any time. The Board of Trade

would have compelled them, he thought, to take some such

measures. He would also point out the way this parapet

was made, and the use they had found for it to pass com-

pressed air through some of the tubes, and although it

was cheap it did not ratile in any way. He would like at the

next meeting to give the tests of the platforms. One
thing that he felt sure was, that they must have plenty of

stations on the railway, as the public would soon desert

them if they had to walk far, and they, therefore, had no
less than 13 stations on the line that was open, and
intended to have 16 when the whole line was completed.

The most important item, he thought, was the small

amount spent on each station. They were double and
strong and averaged complete ^^2,500 eacH. He drew at-

tention to the swing bridge at Stanley Dock, as it was
really a two-road bridge, and beside being a swing bridge,

it was a bascule one as well, to enable barges with masts

being taken out without swinging the bridge. There wers

several other bridges to allow for boilers, etc, passing

under the railway, and they were made in tilt form and
were found to answer very well. The cost of them was
small, but ihey were handy.

Sir Douglas Fox: The tests of the Board of Trade
inspection, which occupied four days over the 600 spans,

were as follows: Four fully loaded trains were used,

equal to 13 hundredweight per foot of way, on the 40 feet

spans the deflection was >8 inch, on the 75 feet spans %
inch, and on the Stanley bridge, where the weight was in-

creased by fiur Lancashire & Yorkshire engines, equal

to 30 hundredweight per foot of way, together with the

load overhead of the four fully weighted trains, making in

all four tons per foct of way, the deflection was only 3

s

inch. When dealing with the question of hauling power,

the great d fficulty they had to contend with was that the

Dock Beard would notpemit the use of locomotives with-

in their walls, as the sparks were considered to be dan-

gerous, and so stringent were their regulatons that they

would on no account permit smoking within the premises

of the board, therefore any hope of using steam traction

was at once abolished. With regard to the use of cables

they had no gradients except at the place where
the line dipp' d under the L. & Y. railway.

and there was the fact that the cable was always running

which added very much to the expense of up keep; besides

they could not attain the speed they required. Their con-

clusions came rapidly to the use of electricity, and they

were now more than satisfied with the results which had so

justified the selection. To make electricity pay they must
have short trains at short intervals, and he thcught this

suggestion might be adopted on the metropolitan lines

with success. The co t had been stated to be £91,000
per mile, and it was made up in round numbers of the fol-

lowing items: General works, which included all the su-

perstructure, bridges, etc., £59,000; stations and their

equipment, £4,000; plant, which included the generator

station complete £7,700; rolling stock, £5,000; accommo-
dation works, such as diverting and alternating the roads

below the railway, etc., £13 800; and the Acts of Parli-

ment, inspection, etc., £4,400. He concluded by ex-

pressing the view that this railway would be the forerunner

of many, that trains of 200 tons as against 40 tons would
be running in the near future, and that all that had been
accomplished at Liverpool tended towards this result.

Mr. Hedges; He ccu'd speak from experience with
regard to Canada, which had some 3'"0 miles of electric

railway, he referred to the elect' ic railway on the Can-
adian side of the Niagara Falls, which was 11^ miles

long, and which ran from Chippewa to Queenston, and
which was fairly level until it came just outside Queens-
ton, where the gradient was one in 21. He was told that

in some places it was one ia 19; there was no difficulty in

getting the cars up. They used motor cars having two
motors on each car, and sometimes they added train

cars to supply the needs of the traffic. He might say that,

after all that had been said and written with regard to the

proposals by the United States to utilize the falls for

motive power, Canada had successfully applied this force

to run the railway he mentioned. The turbines were
placed 60 feet down in the solid rock, and all the dis-

charges were made into the falls, so that there was nothing

to disfigure the scenery. The cost of producing the p:wer
in the United States did not compare with that at Liver-

pool. M. R Guillaume had informed him that at Kansas
City, where the railway was like the Liverpool one, and
20 miles long, that the cost was 12.9 cents, or 6id., per

train-mile. At Denver, where the cars run by cables, the

the cost was 14 cents, or 7d., per train mile.

W. H. Preece: Nearly all the lines in America
were worked with the overhead wire aad trolley system, a

system which, he thought, disfigured the look of the cUies

very much indeed, and quite spoilt them to his way of

thinking. He thought that it was possible to use under-
ground. One feature in the United States was the mistake
of commencing with too light a rail. He heard that 30 to

39-pound rails were originally emplojej. Now 60-pounds
and even 70-pounds to go-pounds were commonly used.

He did find one fault with the Liverpool plant, and
that was the return to rope driving. In the United
States all modern plants work the dynamos direct, and
with very few exceptions this was the practice in

that country. That was the only flaw he could find

with the whole plant, which, taken as a whole, was
much in advance of anything in the United States,

He had said that if a full and constant load could be
maintained, if the current were produced for electric light-

ing it wouM be equal to gas at 2d. per 1,000 cubic feet.

Now at Liverpool they only employed the current for 12

out of the 24 hours, and the paper stated that the cost

was 4d. per train mile; this shows a cost of production of

eight-tenths of a penny per mile, which was equal to gas
at 5d. per 1,000 cubic feet, the energy for the train being
applied as electric ligh:;ing experiments, which shows his

figures to be nearly true. The greatest economy would
be with a full and constant load. Mr. Parker had said

that they lost only two or three amperes in leakage of the

mains from the generating station. He might say there

were some very interested people in Liverpool who might
find great trouble from this leakage, notably the post-

master-general, whose wires ran in every direction, and

that if the leakage were to increase to 200 amperes then
there would most likely be trouble not only
from the postmaster-general, but also from the
gas and water companies. It was this leakage that in
America compelled ihs use of overhead cables. He had
studied the paper very cloieiy, and he noted theobjection
the Dock board took to sparks from locomotive engines.
Well, what about the sparks from the conductors—would
they not be as dangerous? With regard to the cost oftheap-
pHcation of electricity to the overhead railways in New
York, this was a clear case, and showed how easy it was
for an engineer to make his estimate so as to spoil a plan
when it met with the approval of his superiors. It was
said that £711,000 was required to equip a line equal in
length to that of Liverpool, which cost £450,000—or 95
per cent, in excess of that at Liverpool—and that the cost
of running was estimated at 3s. per train mile, as against
4d.in tbisccuntry.
Alexander Siemens: The question of the economy

of the motor cars as against electric motors was one
which bad to be settled, in his opinion, with regard
to each particular case, but- he thought that, using
only two motors on each car, and two cars only, there was
no complication, but when more cars bad to be employed,
ttea trouble would arise wiih the switching. Reference
had been made in the tables to the electric motors of the
City & South London railway. The engines thus referred
to would draw two more carriages than at present in use,
but which could not be adopted owing to want of accom-
modation in the city. These engines weighed 13.5 tons,
which of course altered the figures very considerably. He
thought that the loss of energy which took place at the
starting of the train might be lessened in this way: to have
a motor generator and to supply a current of 2,000 volts,

put the generator at low volts and work tte motors on the
axles. The cost would not be any more expensive than
to supply the electric-motor with 500 volts direct, but this
latter system is preferable, as it was s'mpler.
He would reassure the Dock Board as to the sparks

from the conductors, which were only particles of iron znd
which would never cause fire as their htat was gone al-

most instantly. He further thought that 88 per cent, effi-

ciency for rope driving was too high. Mr. Parker did not
do himself justice wiih regard to his figures cf 12.3 miles
of the Liverpool line as against 12.9 miles of the City &
South London line, the watts per train-mile for abcut the
same weight being 32,650 in the former as against 21,000
in the latter. He felt ture there must be some mistake, as
the motors at Liverpool were surely as eflicient as those in
London. The quick service of trains was the most desir-
able, and it was imperative to have a constant service to
produce the best results.

Mr. Blackwell spoke as to the visible conduc-
tors as against the underground ones, and said that the
latter cost £7.000 per mile, while the former only £7co
per mile, and in every case had the latter been a financial
success; this was the reason why the overhead wire and
trolley system was almost invariably adopted in the
States, and at the present time over thirty millions of
money was applied in electric traction there, and there was
entire satisfaction and success as to the working.

Electrical Interests in Rochester.
The following abstract from the annual report of the

electrical committee of the Rochester, N. Y., common
council will be r^ad with interest:

There are to-day 3,975.25 miles of wire used by all

companies doing a business in which the electric current
is uied, divided among the companies as follows: 2,686.5
miles are used by the telephone company; 302 miles by
the Western Union and Postal Telegraph companies; 502
miles by the Rochester Gas and Electric company, the
Citizens Light and Power company and the Central Light
and Power company; 196.5 miles by the Rochester Rail-
road company; 252 miles by the city for municipal pur-
poses, and a number of lines owned by private parties for
telephone and telegraph purposes. Of this amount
1,99075 miles are underground and 1984.75 miles over-
head. The numter of poles on the streets of the city

are 8,584, of which the Western Union Telegraph com-
pany own 310, the Postal Telegraph company 190, the
Rochester Gis and Electric and Brush companies, 4,334,
Citizens Light and Power company 40. Rochester railroad

companv, 1,820,

The Western Union and Postal Telegraph companies
have each one main office; in addition to these there are
seventeen branch offices located in different parts of the
city for the accommodation of their patrons. Connected
with the telegraph business there are 1,002 call boxes for

the purpose of calling message boys.

The telephone company operates 1,282 telephones in

this city, 166 of which are connected to the central office

by metallic circuits with no other instrument on the line.

There are thirty-six (36) metallic combination lines whh
more than one instrument on same line; 857 are connected
by grounded circuits direct line. There are 63 grounded
circuits combination line. There are 58 long distance and
1,224 ordinary telephones in use. There are 39,958 incan-
descent and 3,131 arc lights, including street lights,

used in the city, of which the ' lighting

companies furnish 28.493 incandescent and 3,659
arc lights; 472 arc and 11:465 incandesdent
lights are operated by parties owning their own
plants. The average amount of power used for motor
purposes, exclusive of the street raihoad use, is i,c63.5
horsepower; this amount being delivered to 1,257 motors.
Of this amount of power the light and power companies
furnish 633 horse power; 43 horse power being furnished

by private parties. The Rochester Railroad company
operates 73.63 miles of track, 105 is the average number
of cars run using an average of 2,600 horse power. This
company has a plant of 3.000 electric horse power capacity;

The total amount of electrical energy used in this city for
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lij^ht and power purposes is 10,487 electric horse power.

There are seven firms doing an electrical conlracting

business in the city. These firms do all classes of elec-

trical work frcm putting in an electiicdoor bell to installing

the largest electric plants.

Ttere are I 034 persons directly connected with and

earning a livelihood in the different branches of the

electric business in the city. These are divided into the

following classes: Managers and superintendents, 24;

engineers, 48; hrcmen. 17; dynamo men, 37; brokkeepers

and clerks, 30; telegiaph operators, 47; telephone

operators 28; inspectors, 7; mototmen and conductors,

377; repair men, 42; linemer, 64; irimmtrs, 41; drivers and

helpers, etc., ic'7; messenger boys, 7->; members of
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thread or cut off six inch pipe on this machine, the helper

does this part of the work while the journeyman puts it

up, thus making a great saving, which will be appreciated

e-pecia!ly on contract work. In this machine the power

is derived from a very powerful train of triple spur gearing

which gives ample power for even the toughest pipe. The

vise for holding- the pine is self-cnterin? and !•; aHjustabie.
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Chicago Works of the Link Belt Ma-
chinery Company.

While it is a fact broadly known that the Link Belt

Machinery company manufactures at its works at Indiana-

polis, Ind.. all of the Ewart detachable link-belting and

Dodge chains used in the world, it is aijo true, that at its

works in Chiraeo the company is fully equipped for manu-

FORBES PATENT DIE STOCKS

electrical contracting firms and men employed by

them, g5.
The construction and maintenance of the eleclric lines

and appliances in this is fully as good, if not better, than

the same class of work done in other cities. Hoping the

same high standard will be maintained for work done in the

future, your committee congratulates the various companies

and firms who have done the electrical work in the past on
the quality of such work, it being done in such a manner
that fatal accidents are very few, and the losses from fire

caused by the electric current small.

I-]G. I. CHICAGO WORKS OF THE

The dies are adjustable to any variation of the fittings and

when the thread is cut they draw back out of the way

and the pipe taken out without running back.

Forbes' Patent Die Stocks.

In the accompan>ing illustration is represented what is

known as the No. 3 F hand or power machine, a new

development of the familiar Forbes' patent die stock,

manufactured by Curtis & Curtis, Bridgeport, Conn. It

has a number of new features and it both cuts off and

threads alt sizes of wrought iron pipe from one inch to

six inch riffht hand inclu«;ive. When this same machine

Portable Desk Lamp.
Since the Kinsman desk light which was designed

for roll tcp desks, was placed on the market, so many
inquiries for shades of this style for other purposes have

been made that it has been found necessary to make a

portable lamp for flat desks, etc. The illustration here-

with presented shows a t)peof this later construction.

The shade can be raised and lowered as desired in a

similar manner to the ordinary lamp. This eye shade, of

course. i<: adiu-itab'e the '^ame as in the desk light, the

LINK BELT MACHINERY COMPANY.

facturing all kinds of general machinery, as well as its own
link-belt specialties. The wcrks are located on the south-

east corcer of Stewart avenue and Thirty-ninth street,

covering sH acres of ground, and adjoining the tracks of

four trunk line railroads on the west, with yard switches

connecting the buildings with the main tracks of the Union

Stock Yards & Transit company on the south, which in

turn connect with every railroad entering Chicago. The
main building, a substattial brick and iron structure is 125

feet wide and 410 feet long, with galleries 40 feet wide

extending the entire length, designed to carry heavy

weights. This building has been const ucted with a view

to facilitating the rapid and economic handling of heavy

work, and is equipped with a hydraulic crane, on ways

forty feet above the main floor, having a capacity of eleven

tons, a lateral traverse of forty feet, and available the

eniire length of the building. A space 370 by 40 feet is

FIG. 2. CHICAGO WUkKS uF THE

is supplied with both right and left hand dies, it is then

called a No. 3 G power machine, and when made withcut

the power base and gearing fcr hand power only, it is then

called a No. 3 F or 3 G hand. It is intended to stand on

the end of a bench, when used by power, but when it is

desired to use the machine on outside work, it can be dis-

connected from its base and carried to the place where the

work is to be done, like any other tool, and the work tfoae

on ihi spot, thus saving the delay and expense of carting

the pipe to the shop. As a strong boy can with ease

LilNK BtLT MACHINERY COMPANY.

glass cylinder being revolved by a slight touch for the

purpose of modulating the light, two-thirds of the cylinder

being ground glass, the other third clear glass. The
iCinsman desk lamp is handled by McLeod, Ward &
Co., New York. They have appointed the following

agents : Central Electric company, Chicago; W. H

.

Glerny Sons company, Buffalo; Southern Electrical

Supply comfany, St. Louis; Gate City Electric com-

pany, Kansas City, and Thomas Day & Co., San

Francisco.

PORTABLE DESK LAMP.

devoted to the erection of special machinery, which is

subjected to a running test before shipment. In this

building are over 125 power tools of the newest and most

improved pattern and design; boring and turning mills

capable of finishing pulleys, rope sheaves, and engine fly-

wheels of any face or diameter; shafting lathes and
straighteners that will turn iron and steel shafting in twenty

foot lengths up to sixteen inches in diameter, the sizes

being accurately gauged by approved mecometer gauges

and guaranteed standard. Here, also, are hydraulic presses

for placing couplings in position on shafts in a rapid and

improved manner, assuring perfect fit and workmanship,

gear cutters for wood and iron gears and pinions, dri:l
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presses, turret and gap lathes, pulley turning lathes of all

sizes, punches and shears for iron work.

Improved woodworking machinery is used in the mill-

wright department and pattern shop, occupying the west

gallery, where from thirty to fifty men are constantly

employed. Adjoining the machine shop is the blacksmith

shop, in which are eight forges and a steam hammer in

daily use. Power is provided the machine shop and

foundry by a bat ery of four boilers and an 18 by 42 Corliss

engine, contained in the power house, which is 50 by 80

feet. The power is transmitted by a system of maoilla

o pes and grooved sheaves. Here can be seen a practical

Pumping Engines for Austin, Tex.
In the accompanying illustration is shown a type of the

pumping engines furnished by the Stilwell-Eierce & Smith

Vaile company of Dayton, O., run by Victor turbines also

furnished "by the company for Austin, Tex. The pumping
engines consist of two duplex double plunger power

pumps, each having a capacity of four million gallons per

24 hours delivered into the reservoir under a dynamic

head of 165 pounds. The engines are very heavily con-

structed, the diameter of the water cylinders being 16*4^

inches, and the length of stroke being 33 inches. The
valve area of both the suction and discharge valve decks is

in operation, sub-lubricating, economical in the use of

current and positively cannot drip oil. It requires no
more space than the ordinary chandelier and is propelled

by a small motor just above the fan blades and suspended

by a hook securely fastened to the joists in the ceiling.

During the winter months it can very easily be taken

down and stored, leaving the room perfectly free from

defacement. The motors are wound for no volts, 220

volts and 250 volts^ direct current to be operated in series

on a 500 volt street railway circuit or any number of

amperes of continuous arc current.

Burnley Cartridge Battery.
The Burnley cartridge battery is a recent invention and

discovery in that class of batteries employing sal ammoniac
as the exciting agent. The construction of the battery, a

ELECTRICITY

test of the system of which this company was the pioneer

in this country, with grooved iron sheaves. The foundry,

which is also of brick and iron, go by 2go feet, is thor-

oughly equipped with two Colliau cupolas, having a

melting capacity of over fifty tons of pig iron per day,

pulley moulding machines, large and improved core ovens,

and every facility for prompt and efficient work. This

building is equipped with a steam crane of 12 tons capacity,

for handling heavy castings, while for lighter work are

numerous air hoists diptributed througVout the building.

Flask sheds communicate directly with the foundry and the

pattern storage vault, 40 by go feet, in which are stored

patterns which represent a cost of over $60,000, is

near enough to facilitate the quick use and return of the

largest patterns. The foundry and machine shop are con

IN MINING.

55 per cent of the area of the plungers. The engine beds

are of the Tangye type, very heavy, with cast steel cross

heads, adjustable slides, ard very heavy connecting rods

and stub ends. Ttie shafts are of hammered steel ii}4

inches in diameter,

The pumps are driven by mortise spur gears with iS

inch faces. The weight of each pumping engine is about

sixty tons. Each water cylinder takes its supply through a

16 inch suction pipe from the forebay with a head of about

10 feet of water on the suctio". valve and discbarges

through two 18 inch discharge pipes into one 24 inch

BURNLEY CARTRIDGE BATTERY.

cut of which is herewith presented, is a modified form of

Leclanche cell, with an entirely new construction of por-

ous cup.

The porous cup, or cartridge, is made of specially pre-

pared paper board, with sufficient rigidity to withstand

the necessary compression. The top of the cartridge is

specially parafined to resist the action of creeping salts.

By this construction there can be no choking by the depo-

sition of reduced salts within the pores of the cartridge.

The reduced salts, as formed, adhere to the extremely fine

shreds always present on paper, and having a flimsy sup-

port soon drop by their increased weight to the bottom of

the jar. The internal arrangement of the depolarizing

compound of carbon and manganese surrounding the

negative electrode is such as to utilize all the oxygen pres-

ent in the manganese, and thus a smaller bulk of this ma-

terial can be used, thereby reducing the size of the eel!

while maintaining its efficiency as compared with other

METROPOLITAN SPECIALTIES.

nected by a narrow-gauge track, by which castirgs requir-

ing machine work are transported. The shipping facilities

of the company are noteworthy. Two railroad cars can be

loaded inside of the buildings at one time; having

the advantage of a noiseless crane service.

As a sample of the work being turned out by the com-

pany in Fig. I is presented a view of a flywheel rope sheave

14 feet in diameter, having 14 grooves and weighing

12,500 pounds made for the Chicago Beach Hotel. The

illustration also shows a large boring mill cf which the

company has five, upon which sheaves and pulleys from

five feet in diameter upward are constantly being worked

upon. The view in Fig. 2 is of 16 48-inch five groove

rope sheaves with a Ewart guaranteed clutch mechanism

cast in each. In the center is a 60-inch clutch-pulley.

These sheaves were furnished the Charles Counselmen

elevator at South Chicago, III., recently, together with all

the shafting, pulleys, gearing, etc.

PUMPING ENGINES

main which leads to the reservoir. Each discharge box is

provided with a large air chamber, and the whole pumping

engine is provided with all the necessary appurtenances

and trimmings required for its complete operation.

FOR AUSTIN, TEX.

forms of cells. This cell is being manufactured and sold

by the Miamisburg Electric company, Miamisburg, O.

Metropolitan Specialties.

One of the last specialties which has passed to the con-

trol of the Metropolitan Electric company, Chicago, is ths

Dayton electric ceiling fan. A good idea of the appear-

ance this fan presents may be gained by reference to the

accompanying illustration. It is ornamental in design,

absolutely noiseless, mechanically and electrically correct

Electricity in Mining.

Concrete examples of the adoption of electricity to the

exclusion of older methods are generally more convincing

in their import to the public mind than mere heresay or

description. The accompanying illustration shows a strik-

ing example of the supersession of older haulage methods

by the electric mine locomotive in a coal mine in Pennsyl-

vania, and emphasizes the vast advantage which its use

confers. The installation isin the Bear Run mine of the
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lUossburg Coal company, near Landrus, Tioga county.

The locomotives, of which there arc two, are of the "two

motor nrnins" lype, each of 30 horse power, manufactured

bv the f.cncral Electric company. They are propelled by

two waterproof 30 horse power motors, one being geared

to each a.Nle. Current is brought to the motors by a

specially designed trolley arm, on which the trolley wheel

is swivel'ed to permit of lis adjustment to the various

irregularities of the wire line. The trolley arm can be set

in sockets on either side of the locomotive, which may

thus be run into headings on either side of the main haul-

ageway, which is lighted by incandescent lamps placed at

the entrance to each cross-head 100 yards apart. The

dimensions of the machines are: Horse power, 30; speed,

six miles per hour; draw bar pull, 1,500 pounds; gauge,

36 inches; wheel base, 30 inches; diameter of wheels, 28

inches; width over all, 48 inches; length over all, g feet 6

inches; height above rail, 31 inches; weight, 7,500 pound'.

The current is furnished by a General Electric D 62, 75

horse power generator driven by a Harrisburg Ideal So

horse power engine.

The ma.\imum load which these locomotives have been

called upon to handle is thirty-two loaded mine wagons,

each weighing 3,200 pounds, and the way has at one part

a three per cent, grade. The daily haul of ttese locomo-

tives is about 650 tons. The entire plant has been pro-

nounced eminently satisfactory, the locomotives having

shown capabilities beyond the specification or the General

Electric company's guarantee. Their presence in the

mine has done away with the slow going mule and in-

duced great economy. The small height of the machines

above the rail level allows them to go into places impossi-

ble to any mule, and their ease of control and operation is

such as to render them much superior.

Wurts Non-arcing Railway Lightning
Arrester.

The results upon light and power circuits from light-

ning discharges are well known to eleetrical engineers

as one of the most perplexing problercsjn actuaPpractice,

WURTS NON ARCING RAILWAY LIGHTNING ARRESTER.

and a greal deal of study has in the past been given the

subject with but indiff-rcLt results. The Westiighouse
Electric & Manufacturing company has among its different

types of apparatus a lightning arrester which solves the

diflicuUies heretofore experienced. The discovery of non-

arcing metal more than two years ago indicated the possi-

bility of a lightning .irrester which would meet all require-

ments and at once pave the way towards the successful

culmination of the efforts which have been made in this

direction. The fundamental principles of the Wurts non-

arcing railway lightnin r arrester are based upon the facts

that a static discharge will leap over a non-conducting sur-

face, such as glass, wood, marble, etc., more easily than
through an equal airspace, and that a dynamo arc in order

to be maintained must be fed by the fumes or vapors of its

electrodes conversely, therefore, that in order to avoid the

formation of a dynamo arc between electrodes,

means must be taken to prevent the
formation of these conducting fumes. In the
non-arcing railway lightning arrester the discharge
is caused to pass between two brass electrodes separated

by half an inch and over narrow grooves burned into a
block of lignum vitae. The discharge takes place not by
conduction, but by disruption, leaping between the elec-

trodes and over the charred surface, the latter acting simply
as an electrical crack through the air and thus greatly

assisting the passage of the electrical discharge; neither

does this charred surface leak dynamo current, for the

ohmic resistance between the electrodes is more that 50,000

ohms. If a solid lignum vitae block be firmly screwed

down over the charred grooves and metal electrodes it will

be impossible for conducting vapors to form and the

device is at once a non-arcing lightning arrester. This

arrester for station use is shown in the accompanying

illustration.

This non arcing railway lightning arrester is eminently

suited for the protection of direct current circuits up to

I, coo volts. On 1,000 volt alternating current circuits

from smooth body armutures it also operates satisfactorily,

but on similar circuits from toothed bcdy armatures the

arresters break down after a few discharges and a short

circuit is established. However, it is probable that two or

three of these arresters might be used to good advantage

in series on circuits of high potential.

General Electric Company at the Mid-
winter Fair.

The representation made by the General Electric com-

pany at the Midwinter Fair, which is, of course, consider-

ably less important than that made by it at Chicago, from

the point of view of mere quantity, is still very important.

The display of its purely mechanical exhibit is made in

the palace of mechanical arts, and the space allotted is

occupied by many of the later types of its machinery,

apparatus and instruments, the major portion being de-

voted to a fine exhibit of electrical mining and power

transmission apparatus. The chief use of electricity on

the Pacifi; Coast is to transmit power to the cities and

to arns for railway and lig'iting work, and to the mining

centers f jr the operation of the different electrical mining

apparatus, such as diills, crushers, pumps, etc.

Among other apparatus, the General Electric company

exhibits the following: A three-phase rotary four pole

transformer similar in design to those now in use at Red-

lands, Cal.. and to those which will be used at Niagara

Falls. It resembles a continuous current transformer in

which the primary and secondary are wound 01 the same

armature. It is wound for a potential of 200 volts at the

receiving or moter brushes, while the potential of the

three-phase current is S'^o volts.

The most important feature is acomp'ete three-phase

power transmission plant. The gei:e'ator is of 35 kilowatt

cipscity. and is driven by means of belting by a 35

kilowatt bipo'ar mctor. The current of the generator is

led to a switchboard contaiuing the usual set of instru-

ments, such as Thomson-Houston indicators, recording

wattmeters, switches and fuses, and the line is carried on

oil insulators, after having been transformed in the s ep-up

transformers from a potential of 300 to one of 6,000 volts,

to the switchboard of the receiving station. Step-down

transformers are there employed, which reduce the voltage

to 300, under which pressure the current is delivered to a

10 horse power three phase motor, which is belted to what

is generally termed a "drill" generator, a dynamo having

rotary brushes, u ed to operate percussion drills. The
drill exhibited is of the General Electric percussion drill

type. Connectioais made by mea-^s of a cable armored

for its better protection in mine work.

A 10 horse power mining locomotive, 24-inch gauge,

andequpped with two 500 volt iron-clad motors, also

forms part of the exhibit. This loconotive is well

adapted for mine work, as it is built very low for entrance

intolov gangways. The seat for the raotorman is in

front, and all operations, such as starting, itjpping, re-

versing, applying sand to the rails, etc., can be quickly

done, the handles for the levers for these operations being

all within easy reach. Two 16 candle power lamps in a

reflector form the headlight. Portable mining outfits are

also shown, one cons'sting of a special motors running a

swivelled diamond drill by means of bevel gears, which

can be thrown out of mesh so that a friction clutch

allowing of the connection of the motor to a hoist

can be thrown in, the motor, serving for the two different

operations. Oa the same truck with this apparatus is also

mounted a three kilowatt Edison motor, connected to a

triplex Gould pump.

There are also set up and in operation a rotary pump,
driven by means of a rigid coupling from a three kilowatt

Edison motor mountedjon the same base, the pump deliver-

ing about 30Dgallons a minute; another portable pump out-

fit, consisting of a three kilowatt Thomson- Houston motor
connected by two intermediate gears (the pinions being of

rawhide) to a Gould triplex pump, delivering about 100

gallons a minute, the whole being mounted on a truck, and
a 10 horse power sinking pump for deep mine work, per-

fectly water-tight. All these pumps are working with very
little noise and vibration. A board filled, in regular style,

with instruments, such as watt meters, indicators, fuse

blocks, railway supplies, etc., a few fan motors, which

attempt to make things lively by means of. colored ribbons

attached to their frames and floating in the air currents

produced; a 24 inch projector, marine type; four large ball

clusters on poles, each containing forty 16 candle power
lamps and two cubes of fifty-four lO candle power, each
complete the exhibit so far as the exposition space proper
for the company is concerned.

A 200 kilowatt railway generator furnishes current for

cornice lighting, the lamps being connected five in series,

as well as for the motor of the tower elevators. This is

driven by a double piston valve engine of the Joshua Hendy
Machine Works of San Francisco, the cylinders. 14 by 18

inches, being belt connected. This dynamo is on the
opposite side of machinery hall, near the boiler house,

where are also eight Thomson-Houston arc light machines,
each of 50 lights. These are driven, four each, from
two countershafts which in turn are belted

one to a Buckeye automatic cut-ofl slide valve engine of 200
horse power capacity at 140 revolutions; the cylinders be-

ing 14 by 24 inches, the other one to a 150 horse power
Russell engine of igo revolutions, with a cylinder 13 by
20 inches and fitted with the Russell automatic cut-off

slide valve and fly-wheel governor. The annex shelters a

150 kilowatt Edison dynamo, supplying current for the

electric fountain and the searchlight on top of the electr'c

towcr. This machine is belted to a 250 horse power tan-

dem Thompson slide valve engine, manufactured by the

Golden State & Miners Iron Works of San Francisco.

Near by is a 6,coo light a'teroator driven through the in-

tervening medium of a countershaft from a 500 horse
power Corliss engine of So revolutions per minute.

The searchlight on top of the electric tower is that

which was exhibited at Chicago. It is a 60 inch projector

with a Mangin spherical mirror, and is one of the largest

in the world. The fountain is one of those which played
at the World's Fair and has been ful y desctibed in this

jou)nal. In its new ptsiiicn it is much better situated for

disp'ay and is not subjected to the violent competition of

surrounding white buildings and blaze of light.

CORRESPONDENCE.
New York Notes.

New York, April g.—To a disinterested spectator who
has watched the development of the rapid transit agitation

in this city, the existing condition of affairs must be
amusing. A short time ago the people of New York
watched the di iberations and lack of action of a rapid

transit commission and in a blind sort of a way placed con'

siderable confidence in the ability of that body to provide

some means for them to reach their residences quickly and
comfortably. For years the present was made endurable
by prospects of the future and it would be a happy con-
clusion to chronicle that the patience of the people was
rewarded and a means of rapid transit devised. But
at length even toleration became a crime and it was decided
by the representative business men of the city, as found in

the Chamber of Commerce, to legislate the present com-
mission out of office, create a new one and instruct it as to

its course. The people beheld action and decision and
it seemed as though a happy chord of public sentiment

had been struck. Petitions in favor of such a movement
were c.-owded with names and a bill known as the Cham-
ber of Commerce rapid transit bill was sped to the

Legislature of the state of New York with
metaphorica'ly, the favoring sh )ut3 of t'le people. The
original rapid transit commissioners had been temp jrarily

forgotten, and although it was arnounced that they had
"met and adjourned without arriving at any decision

"

the statement had become such an accepted matter of fact

that no one paid any attention to it. The situation

was an interesting one, and to such a stage of enthusiasm
had the promoters of the Chamber of Commerce rapid

transit bill been raised that the fact of a bill providing for

the accomplishment of the same purpose, introduced into

the assembly some time prev'ously was in existence

seemed to have been forgotten. Bushe's new elevated line

scheme was lost sight of, not a thought was given to the
Manhattan Elevated Railroad company, and it was this

entire oblivion to everything else that made the announce-
ment that the rapid transit bill known as the Lenow-Butts
bill had passed the assembly the more startlino-. The
purport of this bi;l, which is sanctioned as coming from
the trade unions, has been noted in the columns of this

journal, and it is doubtless at this stage a very unfortu-

nate bill. There is every reason to believe that the Legis-
lature narrowly escaped passing, while asleep, a
bill giving the present elevated railway com-
pany of New York, a monopoly in New York
City of the elevated railway business and also granting to

Tammany Hall authojity to build and operate an under-
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ground railway costing $50,000,000. The bill was in-

troduced in the assembly by Mr. Butts, and in the Senate

by Senator Lexow. The measure passed through the

Assembly late last Tuesday night without the inspection

apparently of any one but Tammany Hall assembly men.

It is on the order of third reading in the sena'e. An
analysis of it made by ex-Mayor Abram S. Hewitt of

New York, before the senate and the assembly railway

Committees Thursday showed clearly that it must have

been drawn up in the interest of the Manhattan Elevated

Railway company, since its chief provision was one giving

that company exclusive possession of the right to build

elevated railways on Manhattan Island, and authorizing

that company to extend its lines without making any com-

pensation to the city. Further, the bill openly conferred

upon Tammany Hall authority to build and operate an

underground railway.

The bill attributed to the laboring men is not the pop-

ular measure and now that the true significance of its terms

have been exposed by Mr. Hewitt its ultimate fate is un-

doubted. The Chamber of Commerce bill is, with a few

minor changes, unquestionably the most sensible step

toward rapid transit. It has the approval of those most

interested and is the product of the deepest thought of the

most able men in the city. It is not a political measure

and its provisions are for the most part founded upon

sound principles. All the evidence obtainable at this time

indicates that a majority of the intelligent citizens of New
York ate heartily in favor of the rapid-transit plan which

the bill is designed to carry out. The main features and

the essential purpose of that measure are certainty ap-

proved by those whD have most impartially and carefully

considered the existing conditions and requirements of the

metropolis. Same modifications of the bill which the

I^egislature has now begun to consider seriously may be

desirable. It seems hardly wise to call upon Brooklyn for

a member of the proposed commission, no matter how well

qualified that gentleman maybe for the position. This is

the most impcttant period of the rapid-transit agitation and

the outcome of legislative action is so important that

extraordinary interest will be manifested in the proceed-

ings at Albany.

The certificate of incorpoation of the Mercantile

Electric company was filed April 6th, in the office of the

county clerk. Its purpose is to construct and maintain

lines of telegraph and telephone, and its line is to run

from 123 Broadway, connecting wih the United States

subtreasury and various other buildings and through such

streets in the city as the needs of the business may require.

Articles of incorporation of the Erie Canal Traction

company were filed with the Secretary of State April 4th.

The object for which the company was formed is to produce,

purchase, sell, and distribute power in the form of electric-

ity or otherwise, for the propulsion or traction of boats and
vessels upon the Erie canal; to lay, bui'd, and erect all

machinery, storage batteries, conductors, and other

apparatus of every kind incidental to the busioe s, and to

furnish, sell, and distribute along the line of Ihe canal and
in the cities and villages adjacent thereto power for any
purpose incidental to the business. The capital stock is

placed at $100, coo, divided into one-hundred-dollar shares,

with power to increase to $4,000,000. The principal

business office will be in New York city, and the duration

of the company is fi.xed at fifty years, The directors for

the first year are: George G. Haven and Richard S. Hayes,
of New York, representing the Metropolitan Traction

company o'. New York city; Thomas C. Piatt, of Owego;
Adrian lelin, Jr., of New York ; Baron Louis A. Von
Htffman,of New York city, who is the head of the
foreigi banking house of Von Hoffman & Co.;
Alfred S. Ileidelbach, head of the foreign

banking hou'e in New York city of Heldelbach & Ickel-

heimer, and Charlton T. Lewis, of New York city, counsel

for the Mutual Life Insurance company and secretary and
treasurer of the Cataract General Electric company. The
incorporators of the company are: Frank W. Hawley,
Vice-president of the Cataract General ' Electric company,
and the gentlemen named as directors. The subscribers

to the capital sto.k of the company are: George G.Haven,
Frank W. Hewley, Adrian Iselin, Jr., Charlton T. Lewis
and Richard S. Hayes, each of whom subscribes for ten

shares. Charlton T. Lewis, attorney for the new com-
pany, and one of its incorporators, has made the state-

ment that beyond the fact that the company would be
auxiliary to the Cataract Electric company, and had been
formed to place electric power along the Erie canal, no
plans had been formed. Experiments were in progress
with various modes of electric traction, but they had de-

veloped nothing final in this respect. Touching the re-

port that the Metropolitan Traction company had figured

on furnishing power along the canal, George G. Haven,

Jr., said there had been no movement in that direction.

The report had nothing behind it except the conneetion

of some of the incorporators of the canal company with

the Metropolitan Traction company.

The Brooklyn Board of Alderman approved the report

of the lamps and gas committee last week, giving the con-

tracts for furnishing the lighting of the streets to the Edison

Citizens' and Municipal companies. By the terms of the

resolution adopted the Edison company will soon be in a

position to control a major part of the street lighting.

Hitherto this company has been out in the cold, so far as

city patronage was concerned, and the two other companies

which are controlled by democratic politicians, had virtu-

ally a monopoly of the business. The lamps and gas com-

mittee also reported in favor of giving a franchise to the

State Electric Light & Power company, which had been

vainly seeking this privilege from the two preceding boards.

Alderman Cohn said that President Noah L. Cocheu had

been credited with making statements seriously reflecting

on the integrity and good faith of some members of the

board, and he suggested that before the franchise was

granted an investigation of the charges should be made.

After some discussion the president of the board was di-

rected to appoint a committee of seven to make an investi-

gation .

At the meeting of the board of electrical control, held

last week in the mayor's office, some facts in connection

with the removal of the overhead wires were reported,

which show that the commissioners are making rapid

progress in the direction of clearing the city of them. The
report of Dr. Schuyler S. Wheeler shows that Broadway
has been cleared from Twenty-third street to the Battery

of housetop wires. Seventy-four miles of wire were re-

moved by this wholesale cleaning out, and in addition io

this various wires in other parts of the city were cut down,
so that, all told, about ninety miles of electrical wires of

all kinds and descriptions v/ere taken down during the

months of February and March. All wire thus removed

and confiscated is turned over to the Department of Public

Works and utilized saving the city a large amount of

money. Governor Flower has signed a bill to extend

the term of the board of electrical control for three years.

Prof. George W. Plympton, subway commissioner,

sent to Mayor Schieren last week, the following self-ex-

planatory communication

:

'In accordance with your request given verbally a few

days since, I subaiit an approximate estimate of the cost

of converting the present aerial system of telegraph lines

belonging to the city to an underground system. The
estimated cost, based on the use of conduits of crtosoted

timber of sufficient extent to include the whole system, is

about $400,000. If ihe plan of suspending the lines to

the elevated road is continued, so far as the routes are

identical, the total cost of replacing the present pole sys-

tem wculd te something less than ,1300,000. In a com-
munication to this board from the former commissioner of

the fire department in November lait, the cost of a ctm-
plete system of iron conduits with cables and assessories

was estimated at $1,200,000." W. F. O.

PERSONAL.
E, Kuhlman, of the Hornberger Electric Manufacturing

company, E;khart, Ind., was in Chicago, last week.

A. A. Tnr««her, of the Shawhan-Thresher Electric com-
pany, Daylon, O., passed through Chicago last week.

William F. Breidenbach, general agent of the F. P.
Little Electrical Constructioa & Supply company, Buffalo,
N. Y., spent a few days in Chicago last week.

Walter C. McKinlock, secretary of the Metropolitan
Electric company, Chicago, has just relumed from a west-
ern business trip which proved very successful for the in-
terests of the company.

Frank McMaster traveling representative of the Elec-
tric Appliance company has been confined to the house
for the last month with an attack of peritonitis, but is now
out again and ready for business.

E. W. Goldschmidt, who has 'oeen representing the
Western Electric company at the California Midwintir
International exposition, is in Chicago. Mr. Gold-
schmidt, while at the fair, was also looking after the in-

terests of his company upon the Pacific coast, and secured
a number of large and flattering contracts.

S. F. B Morse of Gushing & Morse, Chic go, is one of
the heirs to the estate of Mrs. Cornelia Frances Coster of
New York who recently died leaving a large estate, one
million of which wa? to be expended on a tomb. Mr.
Morse has been called to New York to confer with the
other heirs regarding the advisability of conlesling that
clause in the will.

town. It is expected that the arrangement will be per-
fected in thirty days.

The village board of Cassopolis, Mich,, has granted an
electric light franchise to the Cassopolis Light & Power
company for a period of 25 years.

Electricity has superseded gas to such a large extent at
Madrid, Spain, that the shares ef the gas company, which
were quoted at 54ofr. before a supply of electric energy
was available, have fallen to I75fr. The company is now
making great efforts to introduce gas heating and cooking
apparatus, and has opened show-rooms with an abundant
supply of the best apparatus for all applications.

ELECTRIC RAILWAYS.
The plan for connecting Skaneateles, N. Y., with Auburn

and Port Byron, and possibly Syracuse by an electric road is

again being considered. The idea is not a new one but the
advantages to be derived from such a road are so apparant
that much interest is being taken in the present a;,'itation.

If the three towns should combine and offer a reasonably
large bonus it is more than probable that the remainder
of the money would be raised in New York and the road
constructed.

The Richmond Street Railway company, already in the
hands of a receiver, is in imminent danger of going un-
der.^ Some time ago the Union Tru^t company of St.
Louis foreclosed on its mortgage, amounting to $212,000,
and the court has now admitted the General Electric com-
pany on a claim of $32,000 and the Cambria Iron com-
pany of Johnstown, Pa,, on a claim of $5 000 as parties
in the suit. Besides these the city of Richmond will
endeavor to collect an indebtedness of $15,000.

The Camden, Pa., Gloucester ,S: Woodbury Electric rail-

road company has awarded the contract for the extension 'of

its line from the terminus at North Woodbury through
Woodbury to the New York Consolidated company, and
work will be commenced in a few days. If the Board of
Freeholders grant the company permission 10 cross the
bridge over Woodbury creek the road will be in operation
by the first of June. At a meeting of the Greenv.'ich town-
ship committee, on Thursday, an ordinance was passed giv-
ing the company the privilege of entering Pauisboro. The
road will run over the main street and connect with Lin-
coln and Germania Parks. The question of crossing the
tracks of the West Jersey railroad at grade on Cooper
street, Woodbury, nas be™ practically settled by the s ate
board of commissioners of electrical subways, which boc'y
gives the -.ompany the privilege of all the streets named,
in the ordinance, except Cooper street.

MISCELLANEOUS,
The Taftville Cotton Mills, Norwich, Conn., will be

run by electricity.

The last issue of the Tecluiic, the annual of the engin-
eering society of the University of Michigan, a well
printed and tastefully arranged book, contains some very
interesting papers. The electrical contributions comprise
an exhaustive article upon the "Electric Subway at l*e
Columbian Exposition," with a number of illustrations,
"Safety Fuses." a carefully prepared article and "Aii
Efficiency Test" by Fred H. Loveridge.

TRADE NEWS.

ELECTRIC LIGHTING.
The town of Union, Mo., ten miles from Washington

in the same state, has voted to obtain a supply of current
from the Washington electric light plant for lighting the

The Strowger Automatic Telephone exchange of Chi-
cago has ordered from the Western Telephone Construc-
tion company one hundred of its standard magneto tele-
phones to replace the battery telephones in the automatic
exchange of La Porte, Ind.

C. E. Bonnell, Craigin, 111., the manufacturer of Bon-
neb's Nubian iron enamel, "the best and blackest black on
earth" has issued a slip calendar by means of which the
virtues and merits of the Nubian enamel are kept constantly
before the eye. The calendar is handy as a memorandum
too, and doutless its extensive distribution will add materi-
ally to the sales of Mr. Bonnell's product.

The Lodge & Shipley Machine Tool company, Cin-
cinnati, O., has placed the results of its experience and
knowledge of machine tools for the rapid production of
lathe work into a book. It comprises illustrations of the
different types of machines the company manufactures
with an exended description of their construction and
operation. In the back of the book is a number of testi-

monial letters which the company has received from
manufacturing concerns using its machinery.

"Insulation" is the terse title of a book just issued bv
H. W. Johns Manufacturing company, 87 Maiden Lane
New York. It treats of the well-known insulator devices
of this company and comprises illustrations and descrip-
tions of each specialty, such as the Hawkes patent tree
insulator, Grant steam insulators, etc. Vulcabeston is

given a considerable degree of attention and space, and
many of its applications explained. Moulded mica is

another product for which an examination and trial is

asked. Illustrations of a full line of insulating goods are
presented and the book is deserving of a reading.

The Sunbeam Lamp Manufacturing company, Chicago,
is distributing several circulars containing some interestirg
figures upon the life and efficiency of incandescent lamps.
The Sunbeam lamp, the company states, is not manufac-
tured as a cheap lamp, but is made of the highest grade
of materials with the idea of obtaining economy by the
least possible consumption of current and the longest life.

In one of the circulars some suggestive facts in reference
to incandescent lamps are given which should be interest-
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ing reading mattei- to inlcndinp; buyers. The sales agent

of the company in Chicago is the Wullacs Electric com-

pany.

The last catalogue published by the Medart Patent Pul-

ley company, St. Louis, Mo., is the fifteenth, In its annual

series. Several additions have been made to the output

of the compmy to supply a growing demand for the latest

and most improved paticrns in its line of nianufaciure.

A full line of rirg oiling ball and socket bearings in pillow

blocks, double brace drop hangers and adjustable post

hangers has been added as well, as many other specialties.

The book is a very complete one and is wtll illustrated.

Tbe St. Louis Iron v^^: Machine Works, St. Louis, Mo.,

builders of the cross compound, tandem compound, triple

expansion St. Lou's Corliss engine, has issued its de-

scriptive book for 1894, a work which illustrates and ex-

plains in detail the construction and operation of the

engine. The shops of the wo-ks are modern, large and

well arranged for the convenience and rapid handling of

Ihe largest and heaviest, as well as the smallest work.

They are iiited with modern, accurate, heavy totls, and

the men employed are all high class workmen.

The United States Improvement company, manufactur-

urer of complete central station (quipments, D exel build-

ing. Philadelphia, makes the arnouncement that it has

operated its new type of alternator under practical condi-

tions for a suflicient length of time to demonstiate that it

is a step in advance in aliernating work, and that it feels

that it has reached that point where it is determined to

push the sale of the apparatus for all it is worth. To that

end the company is anxious to attract the attention of

responsible ekctrical concerns in most of the large cities

in the country which are actively engaged in the sale of

electric lighting machinery. It is the company's intention

to arrange with the more prominent of these for the sale

of its apparatus.

J. B. Wal er, assignee of the Ansonia Electric company,

Chicago, has issued a circular letter to the creditors of the

company asking their views upon the question of whether

the bus'ness shall be lurther carried on. or immediately

closed out and the remaining assets sold to the highest

bMder. The stock of goods on hand at the present time

at inven'oried prices amounts to about $25,000. Every

facility is offered for the inspection of the stock, and many
desirable elec rical supplies are obtainable under circum-

stances favorable to the purchaser. In fact, an opportu-

nity is here presented which should be given consideration

by electiicai supply men. If in the opinion of the credit-

ors the basine,s should be discontinued immediately, the

assets will be disposed cf at oace to the highest bidder for

cash.

E. J. Spencer, who severed hi? connection with the

General Electric company some time ago, has opened an

office in the Security building, St. Louis, as a consuhing

and contracting electrical and mechanical engineer. Mr.

Spencer's experience of nearly nine years in the corps of

engineers of the United States army, of three years of

special work at the factories of the Thomson-Houston
Ele ;tric company, Lynn, Mass. , and then latterly of

more than a year in charge of the installation, mainten-

ance and removal of exhibit and contract material of the

General Elec'ric company at the World's Columbian ex-

position, well t quips him for his new work. In extending

to Mr. Spencer patronfge, the bent fits of a wide exper-

ience and a large acquaintance with the work of the ieid-

ing engineers of the day will be secured.

BUSINESS.
li. B. Coho&Co., New York, report that they intend

in addition to handling the Mather company's apparatus,

to m ike a specialty of small plants for country residences.

There seems to be a great demand for plants including

gas engine?, storage batteries and dynamos and doubtless

Messrs. Coho & Co. will have considerable success in this

line.

The Western Electric company, Chicago, has secured

thiough its representative at the California Midwinter In-

ternational expo ition, E. W. Goldschmidt, the contract

for the electrical equipment of the new Bohemian Club

building, San Francisco, including the electric light

wiring, acnanciator bells, etc. The contract is an im-

portant one, the club being one of the most exclusive

organ'zations in the city.

W. H. Fleming has severed his connecticn with the

International Trading & Electric company. The Man-
hattan General Co^^truclion company of 50 Broadway,
New York, and 753 Mcnadnock building. Chicago, has
made arrangemcits with him to act as selling agent for

his patent woven wire gauge dynamo bush. All orders

and inquiries relating to prices and sizes of brushes in

stock ready for imrrediate delivery should therefore be
addressed to the Manhattan Construction company, New
York.

Gushing & Morse, agents for Kerite wire and cables at

225 Dearborn street, Chicago, are not necessarily super-

stitious, but that they believe in signs is evidenced by the

handsome new 30 foot sign which now stretches across

their building fronting on Dearborn street opposite the

postoffice. This firra reports that the outlook for a gcod
sprirg trade is excellent, as it is receiving many orders

for Kerite wire and cables, which it is pushing in the

vigorous and successful manner that has been so notice-

able since it assumed the agency.

Hav'ng accepted the presidency of the Mechanical
Boiler Cleaner company, working under the Stewart pat-

ent, the address of Thomas L. Scovill is 32 Park Place,

N. Y.. room 55. Mr. Scovill was formerly connected
with Holmes, Booth & Haydens. His seven years' ex-

perience as their New York agent makes Mr, Scovill

familiar with the metal and copper market, including wire

for all electrical use?, and with iron and s'ecl wire for tel-

egraph and tdephone work, and warrants him in offering

his services as manufaclurers' agent for the sale or pur-

chase of such supplies.

Warren Webster &Co., Camden, N. J., manufacturers

of vacuum feed water heaters and puriiiers and oil and

steam separators, report that the number of orders they

received for these specialties during the month of March,

was very satisfactory and showed a marked improve-

ment over immediate preceeding months. They say

that the reason that their specialities sell during hard

times is on account of the fact ihat they are fuel saving

devices. Rapid progress is being made upon the new ex-

tension of their wrought iron department, connected with

the new works, which were built last year.

The Columbia Electric company, Worcester, Mass., is

the largest electrical house in central Massachusetts. It

manufactures the Columbia dynamo, electric light and
railway supplies and makes a specialty of isolated installa-

tions. The supply department of this concern represents a

large and varied assortment of electric light and railway

supplies. The company has constantly on hand many elec-

trical novelties in full operation. The company has in-

stalled many plants complete, all of which are giving ex-

cellent satisfaction. Manufacturing its own dynamos
enables it to submit prices which invariably command
business against the closest competition.

Attention has been called to the reduction in the price

of the "New Beacon" incandescent lamp of 16 candle

power, manufactured by the Beacon Vacuum Pump &
Electrical company, Boston, Mass. , in barrel lots to 25

cents. When the lamp was first placed upon the market,

although its merits were pronounced, it was found advisa-

ble to make some mit or changes which tended to give it

even greater efhciency. The company now asserts that it

has a lamp which will and does give perfect satisfaction.

The popularity of the Beacon lamp is rapidly spreading

and no better sign of this can be had than the large orders

which are being taken. One for 25,000 lamps was
reported last week.

The White-Crosby company which is to succeed J. G.
White & Co., electrical engineers and contractors, New
York, on Mav ist, will have its headquarters in the Equi-

table building. Baltimore. O. T. Crosby will act £s

president, J. G. White as vice-president and general

manager and G. H. Walbridge, secretary and treasurer.

The New York office will ba at Mr. White's present offices,

No. 29 Broadway, and will be under the management of

A. G. Greenburg, now in charge of the insulated wire de-

partment of the Washburn &: Moen Manufacturing com-
pany. J. F. Esterbrook will have charge of the Chicago

office, located a*- 527 Rookery. The principal work of the

new company will consist of street railway work and long

distance transmission of power; and, as opportuniiy offers,

general contracting in other lines will be taken up.

Every device which has for its object the more rapid

and reliable controlling of a car should receive careful

consideration. Among some of the latest improvements
in this line may be noted a new electric coupled clutch

car brake manufactured by the Safety Clutch Brake com-
pany, 725 Sansom street, Philadelphia. The power of

the brake is Hmited only by the length of the lever. The
ratchet feature, strengthened by the strong coupled clutch

bearings, gives the operator control of the car at all times;

the dog on the platform holding the teeth of the sprocket

wheel at every turn. It is instant'nneous in action, and
an ordinary street car can be readily stopped within a few
feet. The friitlon is so slight at every contact point, that

its life is remarkably long. Inspectors can examine its

every part without inconvenience or a moments delay, by
merely unscrewing the casing. Sample brakes are fur-

nished by the company.

The Metropolitan Elecl:ric company, Chicago, is stead-

ily increasing its number of exclusive specialties. The
latts"- article which the company has determined to place

in competition for popular favor is the I. X. L. high grade,
weatherproof wire. The company will carry a complete
stock of the wire and act as the general western agent for

it. Since moving into its new home on Fifth avenue the

Metropolitan Electric company has been adding to its list

of exclusive agencies with almost surprising regularity.

These specialties now include the P. & B. products, N. I.

R. rubber covered wire, I. X. L. weatherproof wire, the

M.etropolitan incandescent lamp, Paiste's Xntric switches,

sockets, etc., the Gibbs trolley. Dayton ceiling fan mo-
tors, Metropolitan dry battery, Mac tape, the Knox elec-

tric railway circuit breaker and the Paragon speed indica-

tor. The store is now well supplied with the stock which
the company intends to carry and comprises the innumer-
able articles of which the electrical supply business con-
sists.

ELECTRICAL PATENTS-
Issued April 1, 1894.

517,427. Process of Manufacturing Active Material for

Secondary Electric Batteries. Wilhelm A. Boese,
Berlin, Germany.

The active material is manufactured by mi.xing a metallic
oxide with a sulphoiiic acid of of anthracene and simultane-
ously removing tiectrolviically foh'ble compounds.

517432. I- candescent Lamp. Augustus C. Carey, Lake
Pleasant, Mafs.

517,450. Electric Burglar Alarm. John Frame ard
Robert B. Morden, Cooper, la.

517,452. Insulating Compound. Adolf Gentzscb, Vienna,
Austria-Hungars'.

The compound consists of an extract from fossil resins as
ozokerite, asphalt and amber, from which the gas vapors and
oils have been removed.

5'7)455- Secondary Cell or Battery. George B. Henry,
Hartford, Conn.

'I'hi- electrolyte is composed of a spongy mass of (laxsced
mixed with dilute sulphuric acid.

517,480. Electric Synchronizer for Clocks. Henry S.

Prentiss, Elizabeth, N, J.

The several secondary clocks are regulated to run slightly

fast, and are provided each with a detent to engage with a
moving member of the train lo arrest the motion of the same,
an electrn-magnet being provided for throwing the detent
into engagement with the moving member, the detent being
held out of engagement with the moving member until the
hour as mdicatcd by the secondary dork. A circuit-closer is

provided at the master clock to close the circuit through the
electro-magnets of the secondary clocks at a predetermined
period before the hour as indicated by the master clock, and
to break it at that hour.

517,498. Electric Train Lighting and Braking System,
George W. Swartz, Florence, Ala.

517,502. Circuit Maker. Joseph Weaver, Canandaigua,
N. Y.

517,520. Miner's Safety Lamp. Jesse Graham and Harry
Chapman, Morley, Eng.

517,531. Induction Electric Railway. Charles E. Roehl,

St. Joseph, Mo.
The roadbed is provided with a magnetically continuous

iron core separate from but extending parallel to the tracks,

and with a series of primary coils located upon the core. The
moving vehicle carries a secondary core and coil in inductive
relation to the primary core,

517,547. Burglar Alarm Spring. Minthorne T. Gordon,
Stapleton, N. Y.

517.549. Conduit Electric Railway. Willie C. Keithly,

San Francisco, Cal.

517.564. Microphone. Wilhelm Deckert, Vienna, Austria-

Hungary.

517.565. Motor Car Truck. William A. Button and
Jacob F. Pfetch, Cleveland, O.

517,569. Adjustable Desk Bracket for Electric Lamps.
Stephen G. Garlock and Bennie W. Marshall, St.

Louis, Mo.

5I7,£;82. Electric Switch. Robb Mackie, New York,
N. Y.

517.59^- Insulating Tube. Miner Robinson, Newton,
Ma=:s.

The tube is to be driven into a hole provided in a wall,

through which it is desired to pass the conductors, and is made
of insulating material as rubber, and provided upon the out-
side with three or more longitudinal ridges, which ergage the
walls of the hole and maintain the tube concentric with the
hole and with an air space about it.

517,621. Insulator. Louis McCarthy, Boston, Mass.

517,634. Pin for Insulators. George H. Winslow, Pitts-

burg, Pa.

517,638. Car Fender. Carl P. Anderson, Boston, Mass.

517,664. Electrical Switch. Ernst Ruebel, St. Louis,

Mo.

517.668. Electric Mo^or, William J. Still, Toronto,

Can.

517.669. Electric Motor. William J. S^ill, Toronto,

Can.

517,692. Conduit Electric Railway. Herbert A. Gore-

ham, Decatur, 111.

517,714. Governor for Electric Motors. John F. Win-
ter, Baltimore, Md.

517,734. Feeding Mechanism for Masnetic Separators.

Gurdon Conkling. Glens Falls, N. Y.

517 743. E ectrically Operated Railway Switch. William
S. Gavey, Brooklyn, N. Y.

517,749. Underground Conduit Railway. Wilton F.

Jenkins, Richmond, Va.

517,762. Telephone. Stewart D. McKelvey, Canton, O.

5^7-763. Magneto Telephone. Stewart D. McKelvey,
Canton, O.

517,764. Magneto Telephone. Stewart D. McKelvey
Canton, O.

The telephone comprises a transmitting diaphragm and an
amplifying device, a rigid arm being pivotally connected to the
amplifying device at one end, and having at its other end
divergent points, which are attached to the transmitting
diaphragm in or between different nodal circles.

517 770. Rheostat. Alton J. Shaw, Muskegon, Mich.

5^7.778- Electric Stop Motion Drawing Frame. Ed-
mund Tweedale, Samuel Tweedale and Joseph
Smalley, Castleton, Eng.

517,804. Conduit Electric Railway. Wilton F. Jenkins,
Richmond, Va.

517,812. System for Controlling Electric Lights. William

F. Bradner, Denver, Colo.

PATENTS II-IAT HAVE EXPIRED.

The following is a list of the electrical patents expiring

during tire week ending April 3, 1894:

189,116 Dynamo-electric Machines. D. F. J. Lontin,

Paris, France.

189,184. Automatic Telegraphy. James W. Brown,
Port Huron, Mich.

189.262. Insulated Wire. H. Redding, Boston, Mass.

189 272. Dial Telegraphs. R. J. Sheehy, Boston, Mass.

189,276. Multiple Telegraphs. G. Smith, Astoria,

N. Y.

189,286. Lightning Rods. L. D, Vermilya, Dayton, O.
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Electric Transmission of Power In

Chicago.
The great advantages to be gained by the application

of electric motors to line shafting and large machines in

factories are receiving special attention at the present

time from manufacturers. The great expense of first

cost and of repairs incurred by the use of large belts, to-

gether with an expensive equipment of large hangers and

shafting, causing great waste due to friction, and the fact

that one large engine is required to furnish power for the

whole factory (as is the case in the great majority of fac-

tories throughout the country), whether heavy loads or

light loads are to be taken from it, has brought out more

prominently than would otherwise be the case, the econ-

omy with which a power plant driven by electric motors

gine. This plant is used to furnish power during the day

and is run with a constant load at all times upon the ma-

chines. When it is desired to operate the plant at night,

a small generator of 50 horse power capacity is driven

from a 60 horse power Russell engine.

The illustration upon this page, Fig. i , shows a view of

the generating station. The engine is the latest type

four-valve compound Russell engine of 300 horse power

capacity. Placed upon the shaft of the engine are two

large friction clutch pulleys by means of which either

generator can be stopped or started at pleasure. The

generators are of 150 horse power capacity each, com-

pound wound, multipolar type, and slow speed, running

at only 450 revolutions per minute. The machines are

connected direct to bus bars placed on a marble switch-

rangement of this motor deserves special men-

tion. An electro-magnet is placed on the main

shunt circuit, the armature of which closes a

switch in the main circuit. When the fuse

blows, or the motor is stopped for any purpose, this electro-

magnet is de-energized and its armature opens the main

circuit. It is now impossible to start the machine until the

lever is pulled over, which closes the main circuit switch,

and at the same time inserts resistance into the armature

circuit. The motor can then be started, the electro-

magnet holding its armature in position. The lever can

be used for cutting the resistance out of the armature cir-

cuit and the motor brought up to full speed. The inten-

tion of the device is to prevent starting of the motor at

any time without first inserting resistance into the armature

can be operated. With this end in view, the factories of

the Western Electric company, Chicago, are being

thoroughly equipped with electric motors, which are used

to operate the several departments.

In order to operate a system of this kind economically,

the power plant is divided into units equivalent to the re-

quirements of the factory. Thus, when it is only neces-

sary to operate light loads, an Engine and dynamo of suit-

able size can be arranged to carry, practically, a full load,

at which point the efficiency of the plant is at its maximum.

When additional power is required, another engine and

generator can be started and run in multiple with the

first generator. By thus adjusting the units, the machines

can be operated at all times at full load, and a great sav-

ing in fuel made over the common custom of operating a

large power plant at half or three-quarter load. The

generating station in the Western Electric company's

factories consists of two large Western Electric generat-

ors, belt connected to a medium high speed Russell en-

FIG, I. ELECTRIC TRANSMISSION OF POWER IN CHICAGO.

board, all the connections of which are placed on the

front of the board where they can be easily inspected.

The board is equipped with knife switches for opening

and closing the circuits, with an ammeter, a voltmeter for

reading the pressure, and a ground detector for indicating

a ground when such is on the circuit. In addition there

is connected to the bus bars- a motor generator, which,

taking the current at 220 volts, transforms it to no volts,

and furnishes current for the lights used in ihe engine

room and the adjacent machine shop. Bv transforming

the current in this manner, the necessity of a separate en-

gine is avoided. This motor generator consists of one 40

horse power motor and one 40 horse power generator

coupled shaft to shaft on the same base frame. The mo-

tor is compound wound so as to vary the speed of the

generator for varying loads. The generator is shunt

wound. In this way a uniform voltage is maintained at

the center of distribution of the light distributing circuits

under any and all changes of load. The starting ar-

circuit, making it impossible for the motor to be started

without first performing this operation.

The distributing board of the power circuit is separate

and distinct from the board controlling- the generators.

This board is marble and contains knife switches for cir-

cuits running to each section of the building, thus placing

every circuit under the direct control of the engineer.

The circuits running from this switchboard to all the mo-

tors consist of lead covered cables, which are drawn into

iron pipes, making a system of the highest possible insula-

tion and of the greatest safety against injury from outside

sources that can possibly be devised.

One of the interesting applications of electric power is

in the room where a carbon crusher and blower is in oper-

ation. As seen by reference to Fig. 2, a 15 horse power

vertical motor is used for operating the machinery. The

advantage of this style of motor is the small floor space

which it occupies, the size of this space including the

sliding carriage and belt tightener being five by four
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feet. In order to protect this motor from dust it is en-

tirely surrounded by a casinp; of corrugated iron with a

glass door, thus leavinR the motor at all times open for

inspection. The rheostat, ammeter and switch are placed

outside of the casing. This motor is equipped with self-

oiling ball and socket bearings and carbon brushes, and

will run for days without attention. The motor is belted

direct to a short piece of line shafting, on which are

all the pulleys running to the machinery which it operates.

In Fig. 3 is shown a 35 horse power motor used for

driving the machinery in the insulating department of

the factory. This motor runs at 1,200 revolutions per

minute, and is equipped with self-oiling bearings and car-

bon brushes. The arrangement of the line shaft and

pulleys is such that by opening a clutch and throwing on a

FIG. 2. ELECTRIC TRANSMISSION OF POWER IN CHICAGO.

belt the shafting can immediately be connected to an inde-

pendent driving plant operated by ropes. This furnishes

an additional source of power, if for any reason it should

be necessary to stop the motor. In Fig. 4 is illustrated

a 10 horse power multi-bipolar motor, which is used to

operate the machinery in the punching department. This

motor is operated only when it is desired to run this de-

partment at night. By opening a friction clutch pulley

the shaft is disconnected from the power plant run by the

large engine, and permits the shafting to be run by the

electric motor.

The most extensive application of motors is found in

the machine shop, an idea cf which is presented in Fig. 5.

The power is divided up into units to fit necessities.

One 35 horse power motor is used to run the shaft extend-

ing the entire length of the shop, from wh'ch power is

taken to lun all the small machines. Three independent

motors of five horse power capacity each are used to drive

the large machines, such as the boring mill, milling

machine and planer. These motors are all placed on a

platform over the belts, thus keeping them away from any

pieces of iron which may be flying through the air, and not

occupying floor space which is valuable for other purposes.

On the other side of the machine shop is a 10 horse power

FIG. 3. ELECTRIC TRANSMISSION OF POWER IN CHICAGO.

motor which is used to run short lengths of shafting driv-

ing small machinery used for special purposes. A five

horse power motor is also used for operating the elevator

which carries material from the main floor to the gallery

floor. Another five horse power motor is used for running

the metal saw machine.

A 10-ton electric crane. Fig. 6, manufactured by Yale &
Towne, Stamford, Conn., is operated in this room. The
entire electrical equipment of this crane was manufactured

by the Western Electric company, and consists of a five

horse power traveling motor, a two horse power traversing

motor and a 10 horse power hoisting motor. These
motors are all of the multi bipolar type, slow speed, and
direct connected by means of worms and gears to the crane.

The starting, stopping and reversing gear for these motors
is unique. By one throw of the lever resistance is in-

serted into the armature circuit and the main switch is

closed. Throwing the lever in the opposite direction re-

verses the motor. The Western Electric company at the

present time has in operation 14 motors, aggregating

257 horse power, varying in size from two horse power to

40 horse power. All motors are wound to be operated at

220 volts pressure. The entire electrical equipment of

this plant is of the highest grade and as an application of

efficiency and convenience in work shop practice is of

much interest. The entire system of line and counter

shafting which was originally installed is being gradually

suspended by electrical transmission and there are of

course many applications in use of which mention has not

been made.

speed of these cars to six miles an hour undoubtedly
originated with the elevated roads, which have suffered

severely in consequence of the change of motive power on
the surface lines. It is a purely selfish movement. 'l"he

people generally do not favor it. In many parts of the
city a speed of more than six miles is perfectly safe, pro-

vided the motormen are careful and keep a sharp lookout
at street crossings and when meeting other cars. In lower
Fulton street that speed is never attained during the day-
lime, as there are too many cars to make reasonable rapid

progress possible. The pending bill ought not to become
a law.

A Statue in Honor of Morse.
The Washington correspondent of the Chicago Record

says: *'Edward Rosewater, the editor of the Omaha Bee,

who is always suggesting some good idea, has come to

Washington to ask an appropriation from Congress for

the erection in front of the new congressional library here

of a statue in honor of Samuel F. B. Morse, the inventor

of the electric telegraph. It will be fifty years on the 24':h

of May since the first message was sent by electricity in

the United States, and that over a wire erected between

Washington and'Baltimore, and Mr, Rosewater wants Con-

gress to celebrate that anniversary by making an appropria-

Interestlng Electrical Statistics.

Hon. Carroll D. Wright, commissioner of labor, in

charge of the completion of the eleventh census, has -trans-

mitted to the secretary of the interior a report which pre-

sents preliminary totals for all classes of mechanical and

manufacturing industries in the United States, as prepared

by the division of manufactures. The following are the

statistics relating to the electrical industry:

El ECTRICAL APPARATUS AND SUPPLIES.

Number of establishments reporting •• 189
Aggregate of capital represented , $18,997,337
Total value of plant % 6,170,570
Value of land , % 714,542
Value of buildings $ 1,496293

FIG. 5. ELECTRIC TRANSMISSION OF POWER IN CHICAGO.

tion for the monument. The suggestion is very well re- Value of machinery, tools and implements .. ^'3959672
ceived." L've assets o... $12, 826, 830

^= Miscellaneous expenses % 1,154,462

The Trolley in Brooklyn. Average number of employes 9.485

„,^
> •

Totalwages $5,366,188
There seems to be a revulsion of feeling on the trolley Oflicers, firm members and clerks above 16

question in New York and Brooklyn, brought about, no years, males , 640
doubt, by the malicious attacks that were made before it

Wagesforsame ,..,, $ 826,986

,.,,„ „;„<.„„ .-i,.,„^„ ,„ J . ^ - J 1
Officers, firm members and clerks above 15was given a chance to demonstrate its many advantages.

years females di
Referring to the bill before the Legislature restricting the Wages for same. '.!!'.,..!!!!.!..!!.".".!$ 22,152
speed of motor cars, to which allusion was made editorially Operatives, skilled and unskilled, above 15

in this journal last week, Ihe yVe-zw York 7'rilmne s^ys- years, males 6,221

The movement to restrict the speed of the trolley cars in OnT/iil^/s 'ThV.V * *
h'

'

'
^
7^i

'^ "

' 'h k^
^•''^^' ''*°

Brooklyn to six miles an hour is clearly not in the public °P'"' T' ±''''^ ^°'' unskilled, above 16

interest. The bill before the Legislature is aimed directly wltp^f^r .^^.
""

* „ Al
at Brooklyn, though it is a serious question whether S'i ' "wV ^ ^^'^l
Brooklyn can be classed with cities of less than 1,000,000 w.i ' L L™i * , ''^

inhabitants. Judging by the growth of the city between
"^ges lor same. ,f 7,543

1880 and 1S90, it is easy ,0 bdieve that the populaiion" Wal^Tor'sL"^
°™ '""^

« .
''°,

,whichwas 805,000 ini890, is now fairly beyond th^ ^,1^" 't ^^"Z -r-'C * ^'"°7
million point. But that is only a side issul ^he main WaeeTfo™ ' "'"'

« ,8,62?question is as to the speed of the trolleys. There is no rMUr.,, L.. 1
*

li .

'

doubt that when electricity first came into use last year Pnll 'f3"T^ ^^' "

i =?°'^''?
these cars were run recklessly in many cases and at times VM,,° Jl/! "sed- .

. $ 8,819,498

at inordinate rates of speed. But no one can fail to notice ^t,^'
°^ products, including receipts from

that the number of accidents recently has been small. The
custom work and repairing $19,114714

motormen have become accustomed to work which was The statistics under the following classification are con-

f„5,?J
/""'"'*!

,T^'' ^°-'' "'^ <=="= are run with much fined to the city of New York, the District of Columbia
greater care. At the crossings of other railroads the rule ,„j -^„ „•, t c 1

• ^ ,t7 v. a
now is that cars must be brought to a stop, or practically

^°° '"^ "^''^ °^ S'; ^°"'=; Commissioner Wright stated

so; the motorman cannot go on until he has received a '-^^^ ^^ ^^s found impracticable to make a complete canvass
signal from the conductor. Still more important, perhaps, of the entire United States for the collection of statistics

'twperho!lnLt=^^H'°f
,^?"'=^'^'^ '"}\ difference be- pertaining to the generation of electricity for lighting andtween horse cars and electric cars, and the necessity of j s s

great care in crossing car tracks has been impressed by
Power purposes:

parents on their children. The cars have been provided electric light and power.
with what are termed safety feeders, which doubtless tend Number of establishments reporting 144
to promise safety. The movement for a law to reduce the Aggregate capital represented $33,838,549
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Total value of plant * :.,» ...$19,167,012
Value of land I 1,743017
Value of buildings... , $ 2,106,41s

Value of machinery, tools, and implements.. .$15,317,577
Live assets, $14.67 1.537
Miscellaneous expenses $ 755.201
Average number of employes 2,004
Total wages > $ 1.556,633
Officers, firm members and clerks, males above

16 years , 205
Wages for same $ 268,325
Officers, firm members and clerks, females

above 15 years, •* • i

Wages for same $ 3,056
Operatives, skilled and unskilled, males above

16 years •••. i,79i

Wages for same % 1,284,502
Operatives, skilled and unskilled, females above

15 years i

Wages for same $ 240
Children operatives , 3

Wages for same ..$ 500
Pieceworkers, males above 16 years Not any
Pieceworkers, females above 1 5 years Not any
Children pieceworkers Not any
Cost of materials used $ 1. 155.789
Value of products, including receipts from cus-

tom work and repairing % 4,783,224

ELECTROPLATING.

Number of establishments reporting 313
Aggregate capital represented $ 2,051,134
Total value of plant , $ 888,173
Value of land $ 155,760
Value of buildings ,$ 129.420
Machinery, tools and implements, value of, $ 602,993
Live assets , % 1,162,961

FIG. 4. ELECTRIC TRANSMISSION OF POWER IN CHICAGO.

Miscel'aneous expenses % 182,826

Average number of employes ».... 2.162

Total wages ,,.c..$ 1,260.475
Officers, firm members and clerks, males above

16 years 3S8

Wages for same. $ 364,115
Officers, firm members and clerks, females

above 15 years 9
Wages for same $ 4, 608

Operatives, skilled and unskilled, males above
16 years .0,. .. 1.529

Wages for same -».•..!$ 802,578
Operatives, skilled and unskilled, females,

above 15 years ,«,.... .><,.. 87
Wages for same $ 28,152

Children operatives,
, 68

Wages for same,. , $ '3.794
Pieceworkers; males above 16 years, 73
Wages for same % 43.750
Pieceworkers, females above 15 years, 8

Wages for same, $ 3,478
Children pieceworkers. . , , ^ Not any
Cost of materials used, $ 1,048,057
Value of products, including receipts from
custom work and repairing.. $ 3,121,642

GALVANIZING,

Number of establishments reporting 27
Aggregate capital represented $ 1,301,973
Total value of plant , % 464,593
Value of land % 144,300
Value of buildings $ 128,900
Value of machinery, tools and implements.. % 191,393
Live assets $ 837, 380
Miscellaneous expenses $ 99, 192
Average number of employes 846

Total wages % 473,111
Officers, firm members and clerks, males
above 16 years 83

Wages for same f 110,233
Officers, firm members and clerks, females

above 1 5 years 2
Wages for same.. $ i,ooo
Operatives, skilled and unskilled, males
above 16 years

, 733
Wages for same $ 349,228
Operatives, skilled and unskilled, females

above 15 years , 4
Wages for same % 880
Children operatives n
Wages for same $ 3,650
Pieceworkers, males above 16 years 13
Wages for same $ 3, 120
Female pieceworkers, above 15 years Not any
Children pieceworkers , Not any
Cost of materials used , $ 1,940,712
Value of products, including receipts from
custom work and repairing $ 2,957,143

Electric Franchise Fight in San Fran-
cisco.

A peculiar case which really involves a settlement of the

question whether it is possible for any electric lighting

in San Francisco; namely, the California Electric Light
company (now the Edison Light & Power company), the

Electric Improvement company, the Pacific Electric

Motor company, and the Pacific Power company. In

compliance with the formal notification of the chief of the

fire department the California Electric Light company
promptly removed its house-top wiring to its pole lines; the

three other companies secured preliminary injunctions

and the matter became tied up in the courts for a while.

Since then the Electric Improvement company has sold

out to the Edison Light & Power company, the Pacific

Electric Motor company occupies -pole lines of and buys
electric power from the Edison Light & Power company by
virtue of a contract and recently the suits of the Electric

Improvement company and the Pacific Electric Motor
company have been dismissed by mutual consent, but

on March 30th the hearing of the matter of the Pacific

Power company came up as stated.

The plant operated by the Pacific Power company was
installed by N. S, Keith over eight years ago. It con-

sists of four constant current dynamos of 40 nominal

horse-power each. The machines are really relics of some

of the Prof. Keith's experimenting. The current is regu-

FIG. 6. ELECTRIC TRANSMISSION OF POWER IN CHICAGO.

company other than the Edison Light & Power company

of San Francisco to carry on an extensive electric lighting

and power business in that city, recently came up for

hearing before Judge Hebbard, of Department 4 of the

Supreme Court of the city and county of San Francisco.

The action was brought by the Pacific Power company

against the chief engineer of the fire department and the

city and county of San Francisco, and is the final hearing

of a preliminary injunction granted two years ago, re-

straining the file department from cutting down the house

top circuits of the Pacific Power company. These were

erected in violation of municipal ordinances, as it was im-

possible for the Pacific Power company to secure a mu-
nicipal franchise granting them the privilege of erecting

pole lines.

When the ordinance was enacted two years ago four

different electric companies maintained house top wiring

lated between 14 and 16 amperes by means of a solonoid

dash pot and brush rocker regulator, while the fields are

in plain shunt and consist of something like 14 miles of

No. 28 wire. Their regulation is therefore, a sort of a cross

between automatic and a small-boy-with-hand-on-rheostat-

to-watch-the-ampere-meter. The motors on the circuit are

all of the Keith constant current type.

George P. Low, electrical inspector of the Pacific In-

surance Union and consulting electrical engineer, was the

first witness called upon behalf of plaintiff. He bad

measured the potentials of the various circuits of the

Pacific Power company and found the normal working

voltages of the circuits to vary from 400 to about 700

volts. In the insulation resistances were found to vary

from 2.9 megohms to 9.4 megohms. All circuits were of '

underwriters wire, but were run and maintained in excel-

lent condition. Witness testified that in his opinion these
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particular circuits so far as tlicir voltage was concerned,

and from the standpoint of personal hazard, were the

practical equivalent of an electric railroad system. The

house-top circuits were all supported on at least ci(;ht

foot posts which were in accord with the requirements of the

Underwriters International Electric Association and the

National Electric Eight association. That portion of Mr.

Low's testimony which appeared to be of particular inter-

est was his opinion as to the relative merits of house top

and pole line construction. The witness maintained that

from the lireman's standpoint it was far better that all

wires of every nature should be placed on iron racks or

posts firmly secured to the fire walls of buildings, and

running wires at least seven feet above roofs. The reason

was that the wires would then be entirely beyond

interference from ladders or streams of water against the

sides of buildings; that therefore it would never be

FIG. I. INVENTION AND DEVELOPMENT OF THE
TELEPHONE.

necessary to cut great pole lines of wires in order to place

ladders and, in brief, wires so placed would offer no inter-

ference or intimidation to firemen.

It was also brought out in evidence that the Pacific

Power company had placed in its station a gong connected

with the tapper circuit of the fire alarm telegraph system,

and that upon receipt of an alarm of fire in the immediate

vicinity of any of its circuits, that circuit was promptly

cut out. Itiwas further stated that as an additional safeguard

each dynamo was equipped with a magnetic break which

operated so as to take all potential from the line should it

be cut or broken in any way. The device referred to is

simply a magnetic break consisting of a simple magnet

actuated by the line current which, when broken, released

an armature that opened the field coil.

A. J. Bowie, manager of the Electric Improvement

company until the time of its absorption by the Edison

Light & Power company, also testified, strongly favoring

housetop construction. This company operated about

650 arc lights and from 8,000 to 10,000 incan-

descents, all on house-top wires, and in

answer to the question as to which, in his opinion,

would be the safer method of transmitting power, by pole

lines or on house tops, Mr. Bowie replied, that "Wires

erected on structures properly constructed on housetops

are brought above and beyond all telegraph and telephone

wires, and one of the principle difliculties which arise in

the transmission of electric light and power is due to the

fact that these small wires are sometimes broken and

thrown across electric light and power circuits on pole

lines with consequent short circuiting and burn-outs.

Placing electric light wires on properly constructed struct-

ures on house tops, put them above all such difficulties.

The experience of the Electric Improvement company, was

FIG. 2. INVENTION AND DEVELOPMENT OF THE
TELEPHONE.

that during all the heavy storms which prevailed in San

Francisco the house top lines were never damaged or

blown down and its lights were not interrupted at all in

comparison with those operated on pole lines."

When the chief of the fire department, D. T. Sullivan,

was called, it was believed that being the complaining

witness he would severely arraign the propriety of house-

top wiring, but instead it was found that his evidence

proved a boomerang. Evidently the testimony previously

offered had impressed the chief engineer favorably.

"Could you not, with the assistance of a good electrical

engineer make a system that would render the system per-

fectly safe and free from any intimidation to firemen?"

was asked the chief in cross examination.

"Well, when I referred to Mr. Low's frame I meant to

say that his ideas, if carried out correctly would improve

the present system wonderfully."
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"Don't you think frankly that it would make a safe

system?"

"It would raakc a very safe system in my judgement

from what I know of it."

A little further on Chief Sullivan in again alluding to

the suggestion said that house-top wiring if carried out as

indicated "would be a big improvement on what we have.'

Th's concluded the testimony and final argument was

postponed.

Invention and Development of the
Telephone.'

By Herbert Laws Webb.

The transmission of sound by electricity is effected by

means of undulatory currents; that is, currents continu-

ously varying in strength and direction. A sound wave
produced by articulate speech may be represented by a

wavy line, Fig. i. now bending up and now downward,

and with an infinite number of little humps and bumps at

all parts of the main curves. In order, then, to reproduce

such waves by means of electric currents, it is necessary

to transmit currents having similar undulations and similar

minute humps and bumps, and having also the same rapid

variation of undulations that are present in the sound

waves.
The intimate relation between magnetism and electric-

ity provides a means for producing these undulatory cur-

rents in the simplest possible manner, A steel magnet
produces in its neighborhood what is known as a magnetic

field, Fig. 2. We imagine the air surrounding the mag-

net to be permeated by what are called lines of force,

which radiate most thickly from the poles. If a wire be

moved about within the influence of these lines of force,

a current of electricity will be set up in the wire, Fig. 3.

If the wire be held still in proximity to the magnet and
any change take place in the strength of the magnet
(causing a change in the lines of force) a current will be
set up in the wire. However slight the movement of the

wire or the change in the strength of the magnttlc field,

currents will be set up in the wire.

Prof. Bell, in the course of his experiments, many of

which are of the greatest interest as showing the develop-

FIG 3. INVENTION AND DEVELOPMENT OF THE
TELEPHONE,

ment of the electric speaking telephone, arrived at this

combination. He took a steel bar magnet and placed at

one end of it a spool wound with insulated very fine copper

wire. In front of the end of the magnet, and very close to

it, he placed a diaphragm of thin sheet iron. The ends

of the coil of copper wire were connected to two line wires,

which at their distant end were joined to the coil of a

similar arrangement, Fig. 4. The diaphragm, on being

thrown into a state of vibration by the sound waves pro-

duced near it, caused a succession of rapid changes to take

place in the magnetic field surrounding the coil of wire,

thus setting up currents in the coil. As the changes in

the magnetic field corresponded exactly to the vibrations

of the diaphragm, which in turn were identical with the

sonorous vibrations communicated to it through the air,

the electric currents produced in the coil necessarily cor-

responded in all particulars to the sound waves. Con-
sequently, these currents being transmitted along the line

wire to the distant coil produced changes in the magnetic

field there similar to the changes which produced them, re-

sulting in a vibratory movement of the diaphragm, which,

setting in motion the surrounding air, caused the repro-

duction of the sound waves communicated to the first

diaphragm.
A reference to the field of the Bell telephone as shown

in the diagram, Fig. 5, will help to make clear the follow-

ing description of the theory of its action, and also to

emphasize some practical points in connection with magnet
telephones. The diaphragm, being placed close to the

magnet, becomes magnetized, and, as it were, part of the

magnet itself, and the lines of force spread from the dia-

phragm back to the magnet, some of them, passing

through the coil. When the diaphragm is set in vibration

by the sound waves directed to it, the lines of force are

disturbed or distorted, and the effect is to produce
minute currents of electricity in the coil. It is

probable that a movement of the diaphragm toward
the magnet strengthens the part of the field in which
the coil is situated and condenses, as it were, the lines

of force in that neighborhood, causing a current of

one direction to be set up in the coil, while a move-
ment of the diaphragm away from the magnet weakens
that part of the field, spreading out the lines of force,

and produces a current of opposite direction. This ex-

planation is not held by many to contain the whole theory

of the action of the Bell telephone, as it is considered
that the effects produced in the transmission of speech are

too remarkable to be accounted for by the very feeble

currents that can be generated in such a way. Researches
by various scientists indicate that there is also molecular
disturbance in the diaphragm and magnet, which in part
accounts for the wonderful efficiency of the transmission.

Considering, however, solely the theory just explained,

I. From advance proofs of "The Telephone Hand-book," puhHshed
hy the Electrician PubltshiDg sonipany, ChicRfo (now in press).
Price, §1.
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we see that to get good transmission we need: (i) a power-

ful magnet, so as to have a strong magnetic field; (2) a

diaphragm capable of vibrating freely so as to cause

a wide range of vibration in the distribution of the

lines of force; (3) a wide, shallow coil, so as to place as

much of the wire as possible within the influence of the

lines of force that are subject to variation by the movement
of the diaphragm. These points are worth bearing in

mind in the construction of magnetic telephones.

MAGNET TELEPHONES.

All magnet telephones—that is, telephones employing
permanent magnets and iron diaphragms—are simply vari-

ations of the original Bell instrument. The Bell telephone,

even in its simplest form, is a most wonderfully sensitive

instrument. Many experiments have been made with a

view to determining exactly how sensitive it is, or what is the

minimum amount of current that will produce a sound in

the telephone. Mr. Preece has found that an ordinary

receiver will respond to a current of six ten-tfaousand-

millionths of a milliampere. In other words, the current

absorbed bv a sixteen candle power incandescent lamp
would be sufficient, if sub-divided into such minute currents,

t
FIG. 4. INVENTION AND DEVELOPMENT OF THE

TELEPHONE.

of producing sounds in thirty billon telephones. It is

obvious that nothing remains to be done in the way of

improving the delicacy of such an inconceivably sensitive

instrument. It is the opin'on of Professor Silvanus

Thompson that we ought, on the contrary, to use less sen-

sitive receivers and more powerful transmitters. Such
receivers, he argues, would be less responsive to foreign

currents that invade telephone lines, and would still be
operated by the voice currents from poweiful transmitters.

This suggestion has not been adopted, as, although mere
powerful transmitters have been introduced from time to

time, no use has been made of less sensitive receivers.

The modifications that have been made in the Bell tele-

phone have been in the direction of making it more
powerful, so as to enable it to reproduce more clearly the

delicate overtones or timbre vibrations of the human voice,

and to give louder and more distinct articulation generally.

Any modifications that can be made in such a simple

instrument are obviously limited to very few directions.

The magnetic field can be strengthened by using a stronger

permanent magnet; the amount of wire in the coil under
the influence of the magnetic lines of force can be in-

creased, and the diaphragm can be made more responsive

to vibrations, and its vibrations productive of greater effect

on the coil. This last naturally follows from strengthening

the field, because, as the diaphragm is magnetized by
induction from the magnet, a stronger magnet will magnify
the effect of the vibrations of the diaphragm on the coil.

Any alteration in the thickness of the diaphragm with the

idea of rendering it more responsive to vibrations has prac-

tically no effect. Indeed, it has been found that telephones

will speak well even with diaphragms several inches thick,

and this lends considerable weight to the theory that

molecular disturbance plays an important part in the action

of the telephone. We find, then, that modifications of the

magnet telepVsone are practically limited to the magnet and
the coil, and it is in this direction that improvements have
been made, as we shall presently see.^

Wiring of Ships.

To the Editor of the Western Electrician:
Your recent editorial calls to mind a subject that should

not longer go unnoticed—the absolute safe installation in

electrical plants on shipboard. But when this matter is

FIG. 5. invention and development of the
telephone.

broached to those who are interested a sudden quietus is put

upon it. Probably no man in the United States or Europe
has given more attention to the subject of safety in insula-

tion than the writer. And above all places where absolute

safety should be required and maintained in this direction,

the ships should be first. Carelessness, however, is

apparent on every hand, and in most cases ignorance is

manifested by the men in charge of this special depart-

ment. The writer had occasion to cross the Atlantic one
year ago, and when in mid-ocean the wires on the steam-

ship Etruria short-circuited and the smell of burning
rubber filled the staterooms. On getting up and going

into the passage-way I met a number of excited people,

who were greatly alarmed at the fire and smell of smoke.
Finally the second engineer, I believe, came to explain

matters. He said he had now turned off the current and
would fix it up soon. On talking with him later I learned

that that was not the first time and was no unusual thing.

It will be remembered that in August, 1892, the steam-

ship City of Japan, when 800 miles at sea, was obliged to

put back to China, owing to a fire caused by the burning

I. The book also describes and illustrates a number of other
forms of magnet telephones.
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cf insulating material on overheated wires. The fire

burned four days in her hold. Many other cases could be

cited, but it is not necessary. The only preventative

against this danger is to use a water-proof and fire-proof

insulated wire and have it of lare:e carrying capacity and
well installed. But there the difficulty comes again; the

great Poo Bah will say there is" no necessity to use any-

thing but the cheapest, and so we keep right on paying

insurance and endangeiing lives. C. T. S.

Italian Electric Carriage.
The problem of constructing a carriage operated by

mechanical means which would meet the requirements

for speed, reliability, economy and durability has been

made the subject of study by so many engineers and in-

ventors that almost every country contains the results of

ITALIAN ELECTRIC CARRIAGE.

investigations and trials. Numerous prizes have been

offered for a successful, practicable vehicle automatically

operated, and recent'y \)x^ PetitJournal instituted a com-

petition which gathered in Paris representatives of almost

every type of vehicle, including exponents of propulsion

by means of steam, gas, oil and electricity. This last

method was, without doubt, that which presented the most

points of excellence for large cities which possess central

stations for the distribution of electrical energy. For travel

between cities it is hard to believe that such a substitute

will soon displace the steam railroad, but in cities, where

the roads are usually even and where its appl'cations may

be muIitpHed indefinitely, there is every reason to look

for the advent of the electric carriage in time.

Among the recent inventions in this line La Nature,

from whom the accompanying cut is reproduced, notes an

electric vehicle concerning which Prof. G. Milani, of the

University of Piso, writes at some length. The carriage was

made at Castelnuovo (Garfagnana) in the weaving establish-

ment of Count Joseph Carli, a member of the Italian

parliament. As seen by reference to the cut the carriage

is a three-wheeled vehicle with a steering arrangement

very similar to that on an ordinary tricycle. It is made in

two styles, the one here represented being the more pre-

tentious. The motive power is furnished by accumulators

of the Verdier type, "chosen," writes Prof. Milani, "be-

cause it is possessed of a large specific capacity and be-

cause it is built with particular efforts having been taken

to make it durable in order that it could, to a great

measure, withstand the inevitable shaking to which

it must be subjected in a vehicle des-
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a very weak current is employed, taking from 25

to 30 hours to store, which makes it possible

for primary batteries to be utilized for this purpose.

This method of charging, they claim, permits of ob-

taining a better output and a better rate of discharge of

the accumulator, although the external resistance miEht

vary to a considerable degrte. Experience has proven

that a rapid discharge does not cause any harmful results,

and is not attended by any marked deterioration in the

positive plates. The wagon complete weighs 160 kilo-

grammes.

The motor is geared directly to the axle of the rear

wheels. It takes in the neighborhood of 550 watts, and

the battery is capable of furnishing energy to the motor

for a four to five hours' trip. The motor is shunt wound

and can be easily utilized for charging the accumulators

by reversing its action and running it as a dynamo. There

is a system of gearing between the axle of the motor and

the axle of the wheels. By means of this gearing one can,

by turning a crank, regulate the speed of the motor to a

suitable number of revolutions a minute. What advantage

can be gained when running down an incline is thus pro-

vided for, but it is doubtful if the plan is of much practical

importance.

An Aluminum Head Light.

The illuminator, which is illustrated in the accompany-

ing cut, is made almost entirely of aluminum and is so

light^that its weight is scarcely perceptible on the head,

the whole apparatus complete, weighing but three-fourths

ounces. The thin German silver plate to which is sewed

the head band, is connected to the hyperbolic reflector by

a universal joint, enabling the operator to change the

position at will, either higher, lower or to either side, and

again, from any of these positions to direct the rays at

any angle. The lamp proper is supported inside the re-

flector by another universal joint, allowing of the focusing

of the light and rendering the removal of the lamp ex-

tremely simple. This substitution of one lamp for an-

other is easily accomplished. The front of this head lamp

AN ALUMINUM HEADLIGHT.

tined to encounter all conditions and qualities of roads."

The battery is composed of 10 elements, each having a

capacity of 100 ampere hours or about 200 watt hours,

giving a capacity for the entire battery of two kilowatt

hours. The cell employed weighs five kilogrammes and

contains five plates; under the conditions of normal dis-

charge, the battery furnishes a current of five amperes, that

is one ampere per kilogramme. The plates are placed

horizontally in a wcoden box and are held in position by an

ebonite support. Parafinned jute in strips which separate

one plate from another is used as an insulation between

the electrodes, the whole being contained in a small ebonite

box with the cover securely fastened in place, so that

the electrolyte will not be spilled from the effect of the

shaking of the wagon. The inventors are satisfied of the

advantages to be gained by slow charging, and therefore

TELEPHONIC BULLET PROBE.

consists of a disk of glass, in the center of which is the

lens which throws a strong and concentrated light on the

point of operation. The edges of the disk are ground

glass, so that a diffused light is shed upon the surface

immediately surrounding the point most brilliantly illum-

inated, instead of its being in total darkness. A light,

flexible cord runs back over the ear to a storage battery'

near by. This apparatus will be found extremely useful

by surgeons in operating on the eye, ear and throat and

internal cavities of the body. It is manufactured by the

Union Electric company. New York.
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around the pieces of the magnet or combination are also
to be connected, so as to form one continuous secondary
coil, the two ends of which are to be connected with the
line wires of an electric telegraph apparatus, or with the
wires of any other apparatus to which the same may be
intended to be applied.

"In figures i, 2 and 3, I have shown the mode of con-
structing an electrc-magnet, or combination of elecro-
magnets of this description with four straight pieces of
soft iron. Fig. i shows a straight piece of iron with the
primary coil wound upon it, the ends projecting a little

beyond the coils. Fig. 2 shows the same straight piece
of iron with the secondary coil also wound upon it, and the
end of each of the coils are left long and projecting so as
to be ready to be connected with any other wires. Fig. 3
represents four straight pieces of iron with primary and
secondary coils around them, as already described, and
the pieces joined together at their ends by nuts, screws, or
other means so as to form an electro-magnet. The primary

Another Early Transformer with Closed
Magnetic Circuit.^

By a. M. Tanner.

Another contribution to the early history of trans-

formers, or inductoriums possessing closed magnetic cir-

cuits, is the British patent of Thomas Allen, dated

January 24, 1852, No. 14,190. The specification of this

patent states that "the first part of my invention consists

of improvements in producing induced electric currents

by means of electro-magnets, which currents are applicable

to various useful purposes. For the purpose of thus pro-

ducing induced electric currents I compose ao electro-

magnet, or combination of electro-magnets, of several

straight pieces of soft iron so as to form an electro-magnetic

circle, and I prefer to form such magnet or combination

of four pieces, but it may be composed of three

pieces, or of five or more such pieces. I cover

these pieces with the primary coil of insulated wire and
then place the secondary coil, also of insulated wire,

around the primary coil and the pieces being straight they

may have the coils wound upon them in a lathe with great

facility. The pieces, having had the coils put upon them,

are then to be connected together at their ends so as to

form, when electro-magnetised, a complete electro-magnetic

circle. The wires of the primary coils are then to be con-

nected together so as to form one continuous primary coil,

the two ends of which may be connected with a battery in

the ordinary manner. The wires of the secondary coils

I. From the \^<2n6.oa £tectrical Review.

FIGS. I AND 2. ANOTHER EARLY TRANSFORMER WITH
CLOSED MAGNETIC CIRCUIT.

coils around the pieces are also joined together so as to

fcrm one continuous primary coil, the ends of which are
shown projecting and ready to be connected with the
wires of the galva^nic battery, which may be intended to

be used. The secondary coils are also joined together in

like manner so as to form a continuous secondary coil the
ends of which are shown projecting and ready to be con-
nected with the wires of any apparatus to which the in-

duced current of electricity may be intended to be ap-
plied."

The patent drawing relating to the transformer part of
the invention is reproduced to illustrate the construction,
which is very much like that of some modem transformers
in which the primary and secondary coils are wound con-
tinuously in the same direction on the cor ^ sections. It

will be seen that the description is silent as to the lamin-
ation of the core sections.

Telephonic Bullet Probe.

In the accompanying cut is illustrated an electrical

invention which possesses the distinction of being unique

and an article which is of practical use in the field of

surgery. The development of electrical science in recent

years has been an important factor in the revolution of

medical and surgical methods, and this instrument, known
as a telephonic bullet probe, may prove to be far-reaching

in its usefulness and applications. It consists of an or-

dinary telephone receiver, a common metal probe, an extra

bulb of the same metal that the probe is built of and the

connecting wires. The metal bulb is placed in the wounded

person's mouth, the telephone receiver is held to the sur-

geon's ear and the probe is inserted in the wound made by

-<L,

FIG. 3. ANOTHER EARLY TRANSFORMER
MAGNETIC CIRCUIT.

WITH CLOSED

the bullet. Nothing will be heard until the probe touches

the bullet, when there will be heard a distinct rasping,

grating sound in the receiver. Needles may be used to

replace the probe when the course of the bullet has been so

tortuous that it cannot be followed by the probe. The

device is the invention of Dr. John H. Girdner of New
York, and has been adopted as a standard in the United

States army and navy and the German army.

The municipal council of Victoria, B C, has adopted an

ordinance under which the sum of $55,000 is to be ex-

pended for the installation of a municipal electric lighting

plant.
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be accorded the privilege of reading and discussing the

paper presented the weel< before in New York, and

possibly 1 hey may be given the benefit of the New York

members' views on the subject.
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When the subject of holding branch meetings of the

American Institute of Electrical Engineers was broached,

those who favored the project advanced the argument that

this arrangement would enable the outside members to

participate in the same advantages that the New York

members enjoyed—the papers being read and discussed

simultaneously at both meetings. Already it has been

found inconvenient to fulfill the terms of this agreement,

and, of course, the New York members—or, rather, the

"Institute"—have disregarded the compact. The last

announcement card, issued from headquarters April 14th,

contains the information that on Wednesday, April iSth,

" the eighty-sixth meeting of the Institute will be held"

at New York. It is further explained that the paper of

the evening will be "fully illustrated with lantern slides."

The announcement continues: "In order to utilize the

lantern slides at Chicago the meeting of the western mem-
bers in that city will be deferred until Wednesday, April

28th, at 8 P. M." At that time the Chicago members will

Electric transmission of power and the advantages of

using electric motors in the operation of factories are

practically illustrated in the plant which is described else-

where in this issue. The development of this branch of

the tlectrical business has not received the attention which

might be expected for it. There are many factories in

Chicago, for instance, which might utilize a system similar

to that employed in the case under consideration. The

inducements offered to manufacturers and owners of build-

ings in which power is employed need not be repeated

here. With a general introduction of motors there would

be a noticeable abatement of the smoke nuisance which

has been such a source of annoyance in Chicago. The

entire community is concerned in anything that promises

relief. In all large cities the introduction of electric

motors should be encouraged as the surest means of abol-

ishing the smoke nuisance.

Brooklyn trolley roads will continue to run at the

usual speed, and the elevated companies of that city will

be obliged to compete with the surface roads upon their

merits. Finding it impossible to secure the assistance of

the Brooklyn members of the Legislature the elevated

companies' representatives have discontinued their efforts

in this direction, greatly to the satisfaction of the people.

In this connection it is interesting to note the change of

front on this subject which the Tribune presents. In a

recent issue the following editorial note appeared: "The

people of Brooklyn are getting used to the trolleys and

like them well, and would have a most bitter feeling

toward any one who should cause these cars to run no

faster than the horse cars which they have superseded.

The whole matter is one which Brooklyn is abundantly

able to take care of without assistance from Albany." The

same paper says that the service has been greatly im-

proved, that with the appliances now employed and the

experience acquired by the motormen in handling the

cars the trolley system of Brooklyn is giving satisfaction

to the people of that city. This has been the experience

of other communities. Wherever the trolley has been

given a fair trial it has gained public favor. This fact

seems to have impressed some ot the property owners of

Chicago, for they refuse to be misled by the erroneous

statements of the daily papers, and they are insisting upon

the passage of the trolley ordinances. For instance, on

last Saturday evening a meeting of business men and

propel ty owners on Halsted street, one of the principal

business thoroughfares of the West Division, determined

to petition the council for improved street railway service.

The meeting instructed the aldermen who represent that

district to procure the introduction of the trolley system

on this line at any cost. It was the only system upon

which they could rely for first-class service. The experi-

ence of the people of the West Side with the cable has

not been of a character to fill them with confidence.

The communication sent by Mayor Gilroy to the New
York Legislature, in which he so positively expressed his

disapproval of both the rapid transit bills which have been

introduced in that body, was unquestionably the most un-

popular action he has ever taken. It has been made the

subject of criticism by many representative bodies which

are working for the accomplishment of rapid transit and

that of the Chamber of Commerce, written byAbram S.

Hewitt, was particularly severe. The mayor, in presenting

the financial situation, was too positive in his assertion that

the underground rapid transit railway provided for in the

Chamber of Commerce bill would cost $ioo,ooo,oco. Com-
petent engineers estimate the cost at about half the sum
mentioned in the mayor's letter. It is not necessary to

increase the debt of the city at once by the to'al cost of the

road, a fact which seems not to have been taken into con-

sideration by Mr. Gilroy. The city's bonds would be

issued only as money was called for in the progress of the

work from year to year, and the taxable valuation of the

city would probably increase in an annual ratio broad

enough to avoid cotflict with the constitutional limitation.

The constitutional limit of debt is lo per cent, of the rc'il

estate valuation. Last year this valuation was estimated at

$1,562,582,393, and the annual increase is from $50,000,000

to $60,000,000. The constitutional limit of debt at the

present time is $156,258,239, and the actual debt on
January ist, according to the mayor's message, was $100,-

762,407.51. There is, therefore, a margin now of more
than $55,000,000. It is to be considered that the financial

plan of the Chamber of Commerce bill provides for the

payment of the interest and principal of the bonds issued

for rapid transit construction from the proceeds of

operating the roads and involves no addition to the burden

of taxation, while in process of time the roads themselves

would belong to the city, being entirely paid for by the

use of the franchise of operation.

The arguments of the raxyor do not seem to carry

weight. His announced opposition to the bills would tend

to indicate that there is a strong probability in his mind of

the passage of the Chamber of Commerce bill. It is to

be hoped that the Legislature will not ba influenced by

his statements. The duty of that body sesms to be to

pass a measure which has for its object the accomplish-

ment of such a public necessity as rapid transit, and

which has received the emphatic approval of the New
York press and people without reference to the wishes of

the mayor and the other city authorities.

The relative merits of the American and English patent

systems are being discussed quite freely by inventors and

patent experts. An interesting contribution on this sub-

ject is a communication on the "Origin of the Incandescent

Lamp," by Henry S. Maxim, in London Industries, Mr
Maxim relates hi? experience iq attempting to secure a

commercial incandescent lamp. He had been engaged in

1877 by Spencer D. Schuyler of New York to take charge

of experimental work in this line. Mr. Schuyler had gfreat

faith in the future of electric lighting, although at that

time there was no practical electric light. Mr. Schuyler

had, however, employed two "electricians" named Sawyer

and Smith to conduct experiments, but they had made no

progress. Mr. Maxim asserts that Sawyer had been practic-

ing deception upon his employer, palming off

as inventions devices made from descriptions

published in French papers. Maxim thoroughly investi-

gated the subject and made a report to Mr. Schuyler in

which he expressed the opinion that the failure to produce

a practical incandescent lamp was due to the fact that

"there was always some oxygen present in the globe."

He expressed the belief, too, that "a carbon would not

be rapidly destroyed by being heated to incandesence in

a perfect vacuum or one approximately perfect." He sug

gested in this report that the best way to make these lamps

would be to first charge them with gas and to pump the

gas out perhaps several times in order that the gas, as it

were, might wash the air away with it and then leave just

sufficient gas in the globe to build the carbon up slightly.

Maxim could see no reason why platinum wires

should not be used for conducting the current

into the lamp. He explained that "these wires should

be melted into the glass exactly as in Geissler tubes."

Maxim claims that his position was opposed by his asso-

ciates and that Sawyer warned Mr. Schuyler that the pro-

posed experiments were dangerous and that if any at-

tempt was made to carry them on they would undoubtedly

result disastrously and probably fatally injure

those conducting them. The experiments were

made, however, in the presence of Prof.

Van der Weyde, and they were successful.

Maxim then made a model of a lamp embodying this

principle, and applied for a patent on October 4, 1878,

The model was made directly after the first report was

prepared, but so much was said against it that the appli-

cation was not filed till about a year later, when a practical

demonstration had been made. It was at this time that

Maxim had an unpleasant experience in the patent office.

He says:

About two or three months after my application was
filed, Sawyer, learning that the experiments had been
successful, applied for a patent on the same invention;

and when the case came to trial he swore that he had got
it up about a year previous to myself, and produced several
witnesses'to swear to it. The case was therefore de^
cided in his favor. Shortly after this, however, Sawyer
committed a great fraud at the patent office, and was
detected.

Further litigation over this invention, in which Edison

and Maxim joined against Sawyer's claim, resulted in the

invention being decided common property. Maxim draws

comparison between the English and American patent

systems. He says: "Under the English patent law, none

could have interfered with my patent, which was ahead

of all others, and was that which made incandescent elec-

tric lighting, in its original stages, a success, because it

was impossible at that time to make perfect carbons with-

out employing this process. This patent, I was informed,

would have yielded me a million dollars a year, provided

I had not lost it by frauj in the manner described."

Maxim claims that under the American system fraud is

much oftener practiced than in England, and that invent-

ors' rights are not protected as closely in America as

abroad.
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Electric Elevator Service in the Postal
Telegraph Building, New York.

Id the Festal Telegraph building in New York city

there has been in successful operation' for some time a

complete high speed electric elevator service of the

Sprague-Pratt system, which is one of the most interesting

features of that structure. The plant is the largest of the

kind that has yet been installed and possesses many fea-

tures oE interest. When it was determined to install this

equipment the problem of high speed electric elevators

was in an experimental state. It is hardly necessary to say

that in view of this state of affairs, which much resembled

that existing when the Richmond electric railroad was first

projected, the decision to depend upon electricity for the

service of a building of this character was a very grave

one. Failure meant a most serious blow to the finances

and reputation, not alone of the inventors and engineers,

but to everyone concerned in the erection and operation of

the building. The requirements and guarantees were to

duplicate first-class hydraulic service in speed, control,

safety and capacity, to improve upon some of its character-

istics, and to occupy less space, It was further promised

that the cost of operation would not exceed one-half that of

3. corresponding hydraulic plant. In short, the issue was

made in the broadest possible manner between the hydraulic

less hoisting ropes. The required loads are directly, and

the speeds inversely, proportional to the floor areas, those

for the way cars being 2,400 pounds live load at 325 feet

and for the express cars 2,000 pounds at about 400 feet.

The speeds running light are about 10 per cent, higher.

These are the present normal speeds, but the motors have

been found to be of so abundant capacity that the speeds

can be increased to 450 feet for the way and from 575 to

600 feet for the express without difficulty or straining.

The shaft and overhead work is identically the same as

in first-class hydraulic plants, and variable chain counter-

weights are used to make the pull equal at all points of the

hoistway for any given carload. The hoisting ropes lead di-

rectly to the outboard sheaves of the hoisting machines in

the sub-basement, and, dividing on either side of the cross-

head, pass around the sheaves, 10 geared for the way, and

12 geared for the express, and are anchored to the head of

the machines. With the exception of the control, the

practice is that of the horizontal hydraulic elevator. The

distinguishing feature of the electric plant is the small

space occupied. On account of the peculiar disposition of

the cars and position of the foundations and the party

wall, six machines, two at right angles and above the

others, are placed in a space about 30 feet square, with

ample room for at least eight more machines, all self-con-

FIG. I. ELECTRIC ELEVATOR SERVICE IN THE

and the electric elevator for the highest class of service.

The plant was accepted after weeks of the severest sort of

duty, with open and closed cars on freight and passenger

service, carrying loads as high as 3,500 pounds, and under

conditions taxing the operation of a machine to the utmost.

The accompanying cuts illustrate the most interesting

features of the plant. Fig. i is a general view of the ex-

press and part of the way machines, Fig. 2 shows the

motor, moniter centrifugal, brake, thrust bearing and

traveling sheaves, while in Fig. 3 the fixed sheaves of the

express machines and traveling sheaves and thrust

bearing of a way machine are shown. By reference to the

diagram, Fig. 4, the general arrangement of the plant will

be readily understood. In Fig. 5 is presented an elevation

of the Sprague-Pratt electric elevator, which is the system

employed. The operative nut system, which is one of the

interesting features of the plant, Is shown in detail in Fig.

6. The equipment was installed by the Sprague Electric

Elevator company of New York.

The elevators are divided into three groups or pairs,

two sets being way elevators, stopping at all floors ex-

cepting the twelfth and thirteenth, and arranged with one

general frontage, a gang way in the middle and the main

stairs winding around one set. The remaining set con-

stitutes the express elevators, which stop only at and above

the eleventh floor, being practically private elevators for

the Postal Telegraph and Commercial Cable companies'

offices, operating rooms and restaurant. This set is placed

in the rear of one pair of way elevators and separated from

them by the main stairs. All cars have independent plat-

forms fitted with centrifugal governors set to be operated

at 600 feet car speed by standing ropes. The way cars

are a fifth larger than the express and have four hoisting

and two counter-weight ropes, while the latter have two

POSTAL TELEGRAPH BUILDING, NEW YORK.

tained, each perfectly independent, and with every facility

of access and for renewal of any part.

Briefly described, the machine is of the horizontal mul-

tiple sheave type with a traveling crossheid and friction-

less nut driven by a screw revolved by a motor directly

connected and governed by a pilot motor and rheostat.

A reference to the drawing, Fig, 5, will show the gen-

eral mechanical construction. This consists of a heavy

main beam carrying the traveling crosshead and lower

screw bearing, with special castings bolted at each end, one

carrying the fixed set of sheaves and the other the thrust

bearing, brake and motor. The regulating apparatus is

independent and self-contained and is placed on the wall.

From the car to the system of multiplying sheaves this

machine and the horizontal hydraulic elevator are practi-

cally the same. The crosshead, however, marks the point

or departure in the two types. In the hydraulic machine

this crosshead is rigidly attached to the end of a rod termi-

nating in a piston moving in a cylinder having an inside

length equal to the lineal movement of the crosshead.

This cylinder in the vertical type of hydraulics varies from

30 to 45 feet in length, with from two to eight sheave multi-

plications; and in the horizontal types the multiplication

runs as high as 12, with corresponding diminution of length

of cylinder and increase in cross-section. Whatever the

gearing, however, the length of cylinder is a function of

the car travel. In this electric elevator the crosshead

being moved along a screw stationary so far as lineal

movement is concerned, there is, with any given number

of sheaves, only one variable, the length of screw, and

for all heights above about 90 feet the electric machine

has an advantage in matter of length, which, with increased

rises becomes of great importance.

There are four features in this arrangement claiming

special attention, each unique in character and marking a

radical departure from ail other elevator practice. These
are the nut, screw and bearing, the brake, the motor and
the regulating apparatus.

The hoisting nut is shown in Fig. 6. It joins the cross-

head of the traveling sheaves by a conical seat. There is

no fastening between the nut and the crosshead, the con-

tinual weight of the car always keeping them in contact,

and the friction at this point being greater than between

FIG. 2. ELECTRIC ELETATOR SERVICE IN THE POSTAL
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the nut and the screw enables the latter to transmit a

straight line movement to the crosshead when the screw

is revolved by the motor, and also to revolve the screw

and drive the motor as a dynamo when the mechanical

brake releases the screw to allow the car to descend. It

will be seen too that the only points of contact between

the nut and screw are by a chain of balls, which occupy

twelve threads, and are shown entering and leaving the

ends of the nut through a tube which takes the balls as

they leave one end and returns them to the other end at a

tangent to the line of travel between the threads of nut

and screw.

So free is this machine from static friction that it is pos-

sible to start the car with a very slight increase of current

over the normal hoisting current, provided time be taken,

so that the work done in acceleration is small compared to

the work of lifting.

The nut system is a compound one, for, beside the

working ball nut, there is another, called the safety nnt,

keyed to it, and between the two is a powerful spring un-

der compression.

The screw is a specially forged bar of high carbon

steel with a peculiarly shaped thread. It passes through the

clearance hole in the steel trunnion crosshead, which car-

ries the traveling sheaves, then through the nut system,

and is carried at the outer end by a pivoted bearing. At
the inboard end it terminates in the thrust bearing, where

the pressure is taken by about 220 steel balls carried in a

b''onze guide plate and bearing on specially hardened

steel disks.

The thrust of the screw being thus taken up on the in-

board end, the strain on the screw is invariably between

FIG. 3. ELECTRIC ELEVATOR SERVICE IN THE POSTAL
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that end and the traveling crosshead, never beyond this;

hence it is always under extension strain, never under

compression. Beyond the thrust plates is keyed a radially

lagged iron and wooden pulley connected by a flexible

coupling with the motor shaft. The function of the brake

is that of locking the screw when at rest, and is not a

means of varying the speed. In case of accident it has

the additional function of helping to stop the screw. It

may be described as a compound electro-mechanical brake.

The brake band, of steel and leather lined, is anchored

at one end, the hoisting side, on the motor

bed frame, and the other end is continually

pulled down by a powerful spring under compression.

The mechanical movement in opposition is through the

medium of a lever fulcrumed on a peculiar magnet cast-

ing, and having at its short arm end a universal socket

connection to the divided core of a closed circuit steel
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magnet. This core has a movement of one-eighth of an

ioch, and with the expenditure of a quarter of a horse power

of electric energy has a pull of nearly three-quarters of a

ton, 1 1 is operated by a dual circuit, one in hoisting, another

in lowering^ each possessing peculiarities in its action. In

the event of failure of current for any reason, or too high

a speed on the down run, this magnet releases the brake,

in the latter case by a snap switch operated by a Pickering

centrifugal governor driven by the main screw, and the

brake-band promptly grips the brake-wheel softly, yet

powerfully.

The motor is of the four-pole type, two poles being conse-

quent, and the winding is strongly compounded. The

field magnets are of a special grade of steel. The direc-

tion of current in the field coils and armature is never re-

versed, and the michine is never demagnetized, because

in hoisting the line electromotive force predominates,

while in lowering the reversed electromotive force of the

motor is the only active one in the armature circuit. It

should be remembered thit this type of elevator is differ-

entiated from all other electrics in that, like the hydraul-

ics, it always works against gravity; the motor takes cur-

rent from the line in hoisting, but in lowering it is cut off

from the line and is operated as a driven dynamo by the

falling weight of the car.

The armature is iron-clad, is of the two path special

slotted dium construction, has one turn of wire to each

coil, and each turn is securely imbedded in an independent

insulating tube rigidly held. The carbon brushes are

double, have independent movement, and ample capacity

to carry the full current without flashing. The neutral

point is fixed. The machine is self-oiling and the bearings

are independent of the field castings.

The last individual feature of the machine to be con-

sidered is the regulator and the method of operat-

ing it.

This apparatus is an independent one and connected to

the hoisting machine only by the wires necessary for the

circuits. It is in brief an open cast-iron frame carrying

inside a slate disk having on the lower side a row of

bronze contact clips and on the other, attached to these,

clips and to each other by tap screws, a series of grids ar-

ranged in a circle. These grids are about nine inches long,

four inches wide and three-eighths of an inch thick, and are

cast in a form somewhat resembling a ribbon folded on

itself. There are freely flexible when taken separately,

although iron is one of the principal ingredients, and, it is

claimed, the resistance averages about fifty times that of

copper. The grids can stand a very high current and the

temperature co efficient, while not constant, is sufficiently

small as not to be objectionable.

On top of the frame is carried a ^ horse power motor

connected to the car switch through a pilot board by a

cable of four insulated wires, which operates the rheo-

stat and circuit changers. The motor is coupled to a

worm gear, which carries a small pinion meshing into

a spur gear on the circuit changer and controlling cylinder.

This cylinder ha5 a bevel gear driving a pinion on top of

a vertical shaft, at the lower end of which is the rheostat

brush arm. This brush arm carries carbon brushes which

bear on the bronze clips. There are 120 of these, and the

difference of potential between them is too small to allow

any sparking. A quick-acting circuit breaker prevents

arcing at the first clip. The operator in the car is at

liberty to put the brush at any point of its travel and leave

t there as long as necessary. The same rheostat is used

about 10 per cent, variation in the maximum speed of the

car. If the operator forgets or is unable to operate his

switch to stop the car, there are two automatic stops

which will only allow it to go a few feet above the top

flcor.

The moving of the switch to "up" puts current through

the up coil of the pilot motor, which, moving the regulator,

connects the main motor to line, sends current through the

armature and a progressively reduced resistance, the cur-

rent releasing the brake and increasing the torque until the

armature begins to turn without shock or jar, and thus

FIG. 4. ELECTRIC ELEVATOR SERVICE IN THE POSTAL
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accelerates the car in a perfectly timed progression. A re-

turn of the switch to "steady" instantly arrests the move-

ment of the rheostat arm, checks the pilot motor by an

automatic brake and stops the acceleration of car speed.

A return to **stop" cuts off the current gradually, but more

promptly than the reverse movement. In lowering, the

rheostat brush closes circuit on the zero resistance clip, aud

at the same time closes a circuit through a shunt coil on

the brake magnet, releasing the brake. The motor now

becomes a separately excited compound dynamo with the

weight of the car to drive it. Hand control can be sub-

stituted for the pilot motor control.

There is no effort of the motor exerted to aid the car in

lowering. The friction for the weight of the car to over-

come in order to start this dynamo load consists of that of

the car guides, overhead sheaves, multiplying sheaves, the

crosshead guide, the ball bearing nut, the thrust bearing

of the screw, and all the screw and armature bearings.

The fact that 500 pounds on the hoisting ropes will over-

come this and start the motor instantly, is due to the use

of rolling friction on all sheaves, the nut and the screw

thrust bearing.

It is impossible to attain a rapid acceleration of speed on

the start down, for at the first position of the rheostat

brush the torsional resistance of the armature wiil not

allow the full car load to drive it above 5 per cent, of its

normal speed, and from there to the highest resistance

there are 120 variations of speed up to the maximum.

FIG. 5. ELECTRIC ELEVATOR SERVICE IN THE

in hoisting and lowering and the arm travels over the

whole range of clips in either movement. This operation

is controlled electrically either from the car or from the

pilot controlling switchboard in the engine room. In

hoisting, as seen from the car, the operator moves a small

lever and the car starts with a perfectly accelerating speed,

no jerks or pulsations being felt. Ordinarily he puts the

car to full speed and makes his stop exactly at the landing

with one motion of the switch. If, however, he stops a

short distance below the landing floor he can raise the

car that distance as in a hydraulic elevator. The operator

can regulate his speed from slov to full speed, which last

may be high as 6od feet per minute. A small rheostat in

the field of the hoisting motor gives a fixed adjustment of
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Aside from this, the mechanical conditions of starting a

screw to revolve by pressure on the nut from a limited

force when the pitch is slight and the inertia of the

armature is considerable, renders a sudden start impossible

and insures an even acceleration of speed independent of

the dynamo action.

When the car is within about six feet of the lower land-

ing a roll on the traveling sheaves engages a lever that

reduces the resistaace in a by-path in the armature cir-

cuit and brings the car to an easy' stop at the landing in-

dependent of the operator.

Besides the control from the car there is provided in the

basement a unique general controlling switchboard by

means of which the control can be taken from the switch

in any car and transferred to the switch on ibis board. In

this way general inspection, cleaning, testing, or if needed,

replacement of any part of the regulator or machine,

whether in the ordinary course of affairs, or in case of

accident, the hoisting of safes, all can be carried on from

below without an operator in the car; in fact, even while

in motion the control can be instantly taken from the oper-

ator and the car run from the pilot board.

The care and attention required by an elevator of this

type as compared with the hydraulic plant is in its favor,

for aside from the ball bearing nut there are no more parts

to attend to and renew than there, are in an ordinary

electric elevator. The thread of the nut is hardened by a

special process that renders it for a depth of one quarter

of an inch as hard as steel can possibly be made. The
thread is afterward ground true and smooth. Tubes
are then inserted to circulate the balls from

one end to the other. The balls are one-half inch

in diameter and of standard make. The load per ball is

not over 100 pounds maximum. One of these nuts has

run for 24 hours a day for 16 months, and was only re-

moved twice in that time for inspection. The operating

nuts of the Postal Telegraph plant, although at times

under vicious duty, show no wear of the working thread.

As illustrating the facility of access, a car can be slung

by its ropes from below, the end screw bearing, the buffer

nut, the working nut all removed, the balls taken out and

inspected, the nut cleaned, and the whole restored and*"

car put into operation again within thirty minutes. The
balls in the nut can be inspected while the machine is in

operation. The multiplying sheaves run on bearings

which show no wear at all and do not require oiling or

cleaning more than once a year. Not a drop of oil runs

out of them. Hydraulic engineers will appreciate this,

and also the fact that any or all sheaves on this elevator

can be removed without disturbing any other part of the

machine. There are four nests of sheaves on this ele-

vator and any nest can be exchanged for a spare nest

within five minutes after the ropes are stacked. It would

take five hours to do this on a hydraulic elevator, as it

would be necessary to nearly dismantle the whole ma-

chine to get'at them. This machine can be absolutely

dismantled and practically every working pait laid on the

floor in an hour and a half.

The next feature is the vitally important element of

safeties: First, the screw, which is a bar of special

forged steel under tension and torsion strains, and capable

FIG. 6. ELECTRIC ELEVATOR SERVICE IN THE POSTAL
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of sustaining twenty times the heaviest load applied to it;

secondly, the hoisting nut, which is of special steel, hard-

ened and finished by a special process, and has shown al-

most no wear whatever in a year's severe run under condi-

tions particularly onerous. In addition to this is a safety

nut. This nut is normally out of contact with the screw's

thread; it is secured to the hoisting nut, and should any

accident happen to the latter which would break its hold

00 the screw's thread, this safety nut, the thread of which

interlocks with the screw's thread to a greater denth than

the thread of the hoisting nut, would then take the place of

the hoisting nut and form an anchorage to hold the travel-

ing sheaves with a grip exceeding the strength of the

screw. There is another safety in the nut system, how-

ever, warranting special mention. The hoisting nut is

only held from revolving by its friction against the cross-

head; when the nut gets to the upper limit of its travel

the safety nut meets a solid collar on the screw which

stops its travel and causes it and the ball bearing nut to

revolve with the screw, thus stopping the travel of the nut

absolutely without stopping the motor, and allowing the

traveling sheaves to be stopped simply by the weight of

the car. This stop has been made at full speed without

any injury whatever. Of course this never works when
the upper limit switch is in proper order, and thereis noth-

ing about this last to get out of order. Another im-

portant function performed by the hoisting nut in a very

simple and direct way is its action as a slack cable device.

The car, descending at high speed and driving the nut

along the screw, revolving the screw and armature thereby,,

meets an obstruction, the pressure against the nut is re-

duced to only that given by the weight and sag of the ropes,

and the working nut recedes slightly, which allows the spiral

spring between the safety and ball bearing nuts to extend

and force the safety nut against the back of the screw's
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thread. The friction then between the nuts and the

screw is greater than between the safety nut and the cross-

head, therefore the hoisting nut at once revolves with the

screw, its travel along the screw ceases, and it checks

the traveling sheaves before the cables are really slack.

This action has been tested with a car stopped by its

centrifugals when going at 600 feet per minute.

It is moreover evident that if the screw should become

free to revolve unchecked by motor or brake—an improb-

able conception under normal conditions—the weight of the

car would not cause the screw to revolve at a speed at all

comparable to a free fall. In any event there remains the

rubber buffer at the lower end of the screw to cushion the

end of such a run. The use of: the buffer as well as the

frictionless character of the nut has been mo5t eflectivtly

on. On the reverse movement the circuit is closed for

hoisting.

In the matter of economy this electric

scored an important victory over the hydraulic

buying current from the street system at the

levator has

for while

rate of five

FIG. I. NEW BALL & WOOD VERTICAL COMPOND ENGINE.

illustrated by actual drops from heights up to the

twelfth story. This buffer nut can stop a car going at

a speed of 800 feet per mioute in 18 inches without start-

ing a bolt or fastening. The rope fasteners used on this

elevator consist of a solid body of metal which

has a double spiral groove; the ropes enter

this groove by being passed through a loop in one

end, wound twice in one groove, passed through a loop in

the other end, returned in the other groove in spiral con-

volutions between the first winding and out through the

loop in the first end. This engages about three feet of the

rope, instead of about three inches, which other rope

fasteners hold. Tested in Fairbank's testing scales, it took

10,500 pounds to break a five-aigbths inch iron wire rope,

which gives this rope a higher rating than quoted by the

FIG. 2. NEW BALL & WOOD VERTICAL COMTOUND ENGINE,

cents per horse power hour, reckocei on an 850 watt rate,

pending the operation of the local plant, the cars are being

operated at a cost not exceeding three-fifths of a cent per

round trip of 26 floors, which is not over 40 per cent, of

the cost of operating a like hydraulic system, even with an

independent plant. The reasons ascribed for this differ-

ence are that the standard hydraulic elevator,

as now operated, is supplied at a practically

constant pressure by a compression tank automatically

regulated in the basement or a roof tank whi-jh may be

also a compression tank. Whatever the load, identically the

same amount of water at the same pressure is used for

every foot of travel, and consequently no matter how light

the car may be running it always uses the maximum power.

Statistics show that the average live load on a passenger

car is not over one-fifth the maximum which it can carry.

Including the counter-weight, which in a high speed

hydraulic elevator is, on account of the friction, fully ^00

pounds lighter than in an electric elevator of equal

capaciiy, on account of the difference of friction, the total

average load is about a third of the maximum.

FIG. 3. NEW BALL & WOOD

makers in their catalogues. The engineer in charge of

these scales stated that other rope fasteners usually break

the rope at from one-half to three-fourths of the rated

' strength.

Besides the lower limit switch already described there is

an upper limit switch for cutting off the current. This is

a double operating and self- cleaning lock snap switch,

moved by a roll on the crosshead, and cuts off the current

in hoisting 4t the upper limit, alloiying the brake to come

VERTICAL COMPOUND ENGINE.

For an example, take a car of 30 feet floor space. This

can be loaded up to about 100 pounds per square foot or

3,000 live load, while the average live load will not be over

6do pounds. In a hydraulic elevator it would take about

900 pounds excess of weight in car over the counter-

balance to insure proper running. This means a load of

3,900 pounds on the ropes; but this is not all. Since the

speed of the car with any given opening of the valve is a

function of the difference in pressure in the supply and the

cylinder, and since there roust be an excess of pressure on

the supply side in order to have the car move at all, then

to move this total load of 3,900 pounds at even a low

spsed there must be a capacity to actually lift about 500

pounds more than this, or 4,400 pounds, yet the average

load on the ropes is only i 500 pDunds.

In a Sprague- Pratt electric elevator such a car be oper-

ated with 600 pounds excess of weight, making an average

load on the hoisting ropss of 1,200 pounds, and since this

elevator uses power very nearly in proportion to the load

over friction there would be as between the two classes of

elevators a constant duty on tbe hoisting ropes of the

hydraulic of 4 400 pounds, and on the electric of 1,200.

Without going into exact statements, the friction of the

electric machine is quite as low, if not lover, than that of

the hydraulic, because one is on ball bearings, and the

other has a tightly packed gland and piston. The best

pumps in common use require 70 to 85 pounds of water

per horse power delivered to the water column, whereas

electric power can be delivered to the mains of the motor

for an expenditure of about 35 pounds of water.

It was well known before this elevator plant was started

that the economy indicated would be shown, but it has

been some satisfaction to have it demonstrated in so em-

phat'c a manner by a long period of operation.

New Ball & Wood Vertical Compound
Engine.

The advent of dynamos arranged to be placed direc"ly

upon the engine shaft greatly eaaphasizsd the need of a

high speed engine possessing the requirements of higher

rotation, less floor space and better regulation because of

the great saving iu cost of dynamos when higher relative

speeds are employed, and the desirability, also, of close

regulation. With increased rotative speed shorter stroke

is permissible, and hence the vertical form of engine, with

its points of merit, offers fewer disadvantages than when
extremely long strokes are used. The engine illus-

trated in Figs. I and 2 is the latest product of the Bali &
Wood company, and is worthy of extended notice. It

is designed for the Chicago Edison company's station

at Wabash avenue and twenty-seventh street, and is

intended to drive a dynamo upon each end of its shaft. It

is of the compound non-condensing type, with cylinder

dimensions of 19 by 31 by 24 inches, and an internal

steam pressure of 125 pounds. It runs at 150 revolu-

tions a minute. In Figs. 3 and 4 may be noted the

design of the machine. Its chief characteristics are un-

excelled economy, obtained by minimum clearance spaces.

and correct distribution of steam, moderately high roative

speed, accurate regulation, a cu'.-off valve gear giving

rapid cut-off and wide opening of ports at all points from

zero to three-quarter stroke, small floor space, special

adaptation to driving direct-.;onnected dynamos, by reason

of the shaft being entirely unencumbered with valve gear

at both ends outside of the pillow blocks, desirability for

mill work, in the combination of economy and regulation.

FIG. 4. NEW BALL & WOOD VERTICAL COMPOUND ENGINE.

The location of the valves in the cylinder head, giving

as it does the shortest possible ports, permits of their being

of ample capacity without an appreciable increase of

clearance. The peculiar motion of the cut-off valve util-

izes these wide ports to the fullest possible extent, and the

cut-off motion at every point from zero to three-quarter

stroke is a rapid one; in fact, as rapid as is obtained from

the releasing gear, because of the higher rotative speed of

the engiae. Another feature of great importance in this

gear, particularly with compound engines, or where

moments of excessive overload occur, is its ability to cut

off at three-quarter stroke.

In appearance, as may be seen from the accompanying

illustrations, this machine is entitled to the first rank, and

as an example of a type is highly creditable to the Ball &
Wood company.

The Eastern Extension Telegraph company has just

agreed to connect Borneo with Labuan by a branch cable,

and the directors of the British North Borneo company
have decided to connect Sandakan, the capital of their ter-

ritory, by telegraph and road across country, a distance of

200 miles. The work will be completed within a few

mon ths.
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Fiber Conduit.

The Fiber Conduit company, New York, lias lately con-

structed a mill at Orangeburp;, N. Y., built with all mod-

ern appliances and run by electric power, which gives the

company every opportunity of turning out the conduit fit-

tings shown in the accompanying illustration.This fiber con-

duit is intended for underground electrical purposes, and

it is claimed that, being a perfect insulator and entirely un-

a fleeted by electric currents, it is a satisfactory solution of

the problem of electrolytic action which has been attracting

so much attention in Boston, Milwaukee, Brooklyn and
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Doane Lightning Arrester.

In the accompanying illustration is shown the Doaue

lightning arrester with binding post for genera! use which

differs from e.tisting forms of apparatus designed for the

same purpose. In this form of arrester the short circuit

is made through a non-inductive resistance sufficient to

limit the current that will follow the lightning discharge

to an amount that caonot do any injury. With a non-

inductive resistance of lOO ohms in series with the arc

FIIiER CONDUIT.

Other of the larger cities. The conduit is made of wood

fiter, treated with an insulating and preserving compound,

which produces a hard and solid substance.

The finished pipe, in five fcot lengths, is unifpim in

thickness, with smooth surfaces, and is made in a number

of standard sizes, with the necessary regulation fittings,

section boxes, etc. Two standard joints are made, one a

socket and the other a screw joint, and also, when required,

a special socket joint which is wholly in the pipe, thus not

increasing the outside diameter. The weight of the

finished product is less than one-third that of iron p'pe of

the same siz-. It is claimed that the conduit is practic-
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dropped out of the market to make room for one apparently

of more simple adjustment, of better design and with more

points claimed for concentration of light, etc. The Cooke

shade is possessed of many points of material improve-

ment. It can be constructed of any metal desired. At

present it is being made from a very fine quality of brass,

extremely thin and nearly if not quite as light as aluminum.

The shade is subjected to a special lacquer treatment, which

DOANE LIGHTNING ARRESTER.

only five amperes can follow the discharge. This can do

no harm and the arc formed is easily extinguished. No

current passes through any movable part of the arrester

and with only a limited current through the carbons they are

practically indestructible.

The few parts ard durable coastruction of this lightning

arrester will commend it to the trade. It is manufactured

by the W. S. Hill Electric company, Boston.

Bryant Double Pole SwitcJi.

The Bryant E'ectric company of Bridgeport, Conn.,

has recently placed upon the market a double pole switch,

FIG. 2. WAKREN E^GINE DYNAMO
ally imperishable when laid in the ground. As it is non-

absorbenl, it is not affected by acids or alkalies and does

not contract or expand with varying temperature; it is,

therefore, free from the splitting and checking, corrosion

and disintegration which injure wood and iron.

The material is tough, elastic and strong. Standard

three-inch pipe will safely bear a crushing weight between

two plane surfaces of 8co pounds per lineal foot, and it

will stand a pressure of 450 pounds at the center of a five-

foot length supported at both ends. Its bursting strength

is over 125 pounds per square inch. As to insulation, it is

said that conduits seven-sixteenths of an inch thick have

been tested on a 20,000 volt alternating current without

any perceptible tffect. Moisture does not condense on

FIG 3 WARREN ENGINE D\NAMO

which in size is but a little larger than the single pole

switch. An illustration of the switch is herewith presented.

The switch has a nickel cap and porcelain base; the

mechanism is positive in its action and the material and

workmanship is good. The Bryant Electric company's

reputation for turning out the best grade of special-

ties makes its name, when attached to any new specialty,

equivalent to a guarantee of its worth. The western

office, in the Monadnock building, Chicago, is in charge

of Thos. G. Grierand Edward R. Grier, and a complete

stock of the Bryant goods is kept on hand at the office.

New Metallic Shade and Stand.

In the accompanying illustration is shown a new metallic

shade and stand which is being introduced to the electrical

the surface, as in metal pipes, and it is claimed that bare

copper can be used in Ihe conduit to great advantage and

with any working voltage. It is easily cut with ordinary

tools, and joints, fittings, etc., may be introduced at any

point.

BRYANT DOUBLE POLE SWITCH.

prevents all possibility of its tarnishing. The feature of

its adjustment merits special attention, and is in reality the

most particular point of value in the shade, avoiding

entirely the necessity of either rim or collar. The upper

and lower spring fingers fit themselves snugly to the

socket, and adjust themselves instantly to any standard

socket without the wasting of a moment in getting them to

conform to any make. In calling attention to the stand it

NEW METALLIC SHADE AND STAND.

may be said that it is portable in every sense of the word,

every part of it being susceptable to an adjustment of some

sort. It can be raised or lowered and adjusted to any

ang'e desired by the simple loosening or setting of a single

set screw. The loosening of this set screw also allows

the lamp arm to be drawn out at full length. The stand

is made with an attractive cast and polished copper base

with handsome polished brass arms. It maybewe'lto

add that this stand requires no wiring whatever, but can

be moved anywhere and with the spring collar attach-

ment any drop light may be made use of instantly for

desk or table. A descriptive illustrated folder has been

issued, and will be mailed upon application.

Warren Engine-dynamo.
The combination of a prime mover and electric generator

as illustrated in the desigs of the Warren engine-dynamo

means a single machine in the place of two separate ma-

chines, therefore a simplification of methods owing to the

FIGS. I AND 4. WARREN ENGINE-DYNAMO.
trade by the patentee and manufacturer, E. D. Cooke, of

the Unity building, Chicago. Many metallic shades have

been introduced and for a time have given excellent

satisfaction, but sooner or later something in the way of

an improvement has appeared, and shade after shade has

absence of shafting, belts or gearing. It also means

a more economical mechanism by overcoming the losses

inherent to the transmission of power through in-

termediate devices and an installation occupying a mini-

mum of floor space. The engine-dynamo, as illustrated
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in Fig. I, which shows a tandem compound engine de-

signed to revolve at 134 revolutions a minute, is built by

utilizing the engine fly-wheel for the fitld core and pole

pieces of the dynamo. The machine illustrated is of suf-

ficient capacity to operate the fly-wheel, around which is

built a 200 kilowatt alternator, capable of operating 4,000

fifty-watt incandescent lamps, exclusive of line and trans-

former loss. The entire space required for this plant,

exclusive of boiler room, is 15 by 35 feet, allowing ample

space all about it. An 8,000 light-plant with compound en-

gine will be liberally accommodated with room in a space

25 by 35 feet. If a vertical engine be used, the actual

floor space required will be reduced still more.

Inasmuch as no mechanical device for obtaining motion

is required other than one to revolve the magnet core and

pole pieces, and the engine fly-wheel itself becoming the

field core, or magnetic part of the machine, it is obvious

that to complete an engine-dynamo there must be provided

a magnet coil circuit closer and induction coils, which is

done by attaching them to an iron ring that surrounds

the fly-wheel, Fig. 3, and remains stationary. Nothing

revolves but the iron of the fly-wheel. There is no

FIG. I. MORRIN CLIMAX STEAM GENERATOR.

commutator, collector lings, brushes, or any current-

carrying part whatever that is in motion. A vertical section

is shown in Fig. 2 With the engine-dynamo a duplication

of iron that may be put to magnetic use is avoided,

and the power lost in transmission through belts, coun-

ter-shafcing, etc., is saved. This combination is adapted

to any voltage and may be changed from high to low volt-

age, or vice versa, by simply changing the inductor coil

connections, no new part or piece being required in mak-

ing such a change. It may be used as an alternating cur-

rent arc lighting machine, or its circuits may be divided

and arc lights operated on a portion of them and incan-

descent on the remainder. A good idea of the mechanical

and electrical construction of the machine may be gained

by reference to Fig. 4, where the diilerent parts are as-

sembled. This machine has been designed and is being

exploited by the C. C.Warren Electric company, Chicago.

is a second cylinder, which is not necessarily steam and

water-tight, and is bolted together in short sections for con-

venience of removal in case of repairs being required. The

cylinder is closed at the bottom and at a point at the top,

which is a little below the water level. The lower end of

each of the tubes is connected to the inner cylinder by

means of short tubes. These short tubes are not ex-

panded, as it is not necessary that they be kept tight.

The purpose of this arrangement is to secure a constant,

rapid circulation within the main tubes, which result it ac-

complishes perfectly. The firebox surrounds the cylinder,

and the products of combustion impinge upon all of the

tubes in succession. The grate may be either stationary,

in which case more than one fire door is required, or ro-

tary, when one fire door is sufficient. With a mechan-

ically driven, rotary grate an automatic feed mechanism

may be successfully used. This type of boiler is used at

the Chicago Edison station at Wabash avenue and twenty-

seventh street, where furnishes steam for the Ball &
Wood engines. -

Telephone Service between Chicago
and Washington.

Postmaster Hesing of Chicago carried on a conversi-

ticn with Washington postoffice department officials on

April I2th. The occasion marked the opening of the

Chicago pos'office telephone system, and the test was

of a successful character. It was anticipated that

President Cleveland would be at the Washington

end of the line, but it was found that there

was no long-distance instrument in the White House. Mr.

Hesing, however, talked with First Assistant Postmaster-

general Jones, and conversation was carried on be-

tween different gentlemen in the two cities. Postmaster

Hesing expressed himself as much pleased with his new

system. There are 22 instruments in the new postofiice

circuit, one in the oRice of each department chief and

the rest scattered among the sub-stations. There is a

private exchange for these in Room 5 of the govern-

ment building, and postoffice officials can transact business

now with their fellows in any part of the city without the

delays incident upon the use of the general exchange.

Any of the instruments can be cut into the public ex-

change or the long, distance system at will.

IVIorrin Climax Steam Generator.

The increasing demand in stations where the ground

space is necessarily limited for boilors that will develop

a maximum amount of power and at the same time take

up very little room has led to the' use of water-tube boil-

ers to a considerable extent. This form of boiler has the

advantage of occupying the smallest possible space, and

beside its safety from explosion has great durability, and

may be repaired when necessary with a minimum loss of

time by stoppage. In Fig. i is shown a vertical section

of the Morrin steam generator as manufactured by the

Clonbrock Steam Boiler Works 'of Brooklyn, N. Y. A
cross-section is represented in Fig. 2. The heating sur-

face of this generator is made up of loops of steel, which

are expanded into the cylindrical shell. Within the shell

Death of Leverett L. Leggett.

Leverett L. Leggett, the patent lawyer who drew up

most of the Brush patents over which there has been so

much litigation, died of apoplexy, Monday, April gth, at

Sandusky, O. Mr. Leggett was about 48 years of age

and was a gentleman of such accomplishments and ver-

satility that he ga'ned the sincere respect and admiration

of his friends. He was the son of General M. D. Leg-

gett, who was at one time commissioner of patents at

Washington and was associated with him for a periad in

the law firm of Leggett & Leggett. As stated Mr. Leg-

gett was the patent attorney of C. F. Brush, and some fa-

mous patents, among which may be mentioned the Brush

patents on secondiry bittenes, on compound wound dy-

namos and the celebrated arc light patent 219,208, were

drawn up by him. To him is credited the coining of the

word "dissimultaneously," which has been the cause of

much argument in the courts. Although a lawyer of

recognized ability, Mr. Leggett paid considerable atten-

tion to the study of medicine and was graduated as a

regular practicing physician. A brother. Wells Leggett,

who died several years ago in Detroit, was also a member

of the legal profession, and was made prominent by

his association with the Brush patents.

General Electric Directors.
The annual meeting of the stockholders of the General

Electric company was held in Schenectady, April loth.

The entire body of directors was elected. The board is

composed of Oliver Ames, C, A. Coffin, T. Jefferson

Coolidge, Jr., C. H. Coster, Thomas A, Edison,

Eugene Griffin, F. S. Hastings, Henry L. Hig-

ginson, D. O. Mills, J. Pierpont Morgan and H.
McK. Twombly. It was voted to increase the board of

directors from eleven to thirteen members, and the two

vacancies thus formed will be filled by the board at a meet-

ing to be held soon, at which time the officers of the board

will also be elected. The date of the annual meeting was

changed from the second Tuesday in April to the second

Tuesday in May.

Thomson Recording Wattmeter for Arc
Circuits.

In the article published in the issue of March 24th de-

scriptive of the Thomson recording wattmeter for arc cir-

cuits it was stated that the safety cut-out "is designed to

close immediately on possible trouble occurring within the

meter." This should have read: "The cut-out is de-

signed to close in case of any trouble on the circuit which
the meter is measuring. On closing, this device cuts out
both the meter and the lamps upon it and serves not only
as a protect-on to the meter, but to the lamps which it is

measuring. Arise in potential around the lamps which
are being measured sufficient to cause trouble will throw
this cut-out into action and absolutely preclude any danger
to the meter or its circuit."

CORRESPONDENCE.
New York Notes.

New York, April 16.— Mayor Gilroy has placed him

self on record as decidedly and unalterably opposed to the

rapid transit bills which have been introduced into the

Legislature. Lieutenant-governor Sheehan presented a

communication from the mayor in the Senate on April roth,

in which he said

:

The point that I regard as absolutely fatal to the prop-

osition to build a rapid transit road with public money,
either expended directly or loaned to a construction com-
pany, is found in the constitutional provision limiting the

bonded indebtedness of a city to 10 per cent, of its assess-

able real estate valuation. The assessed valuation of the

taxable real estate of the city of New York in 1893 was
$1,562,502,393; the net indebtedness of the city on De-
cember 31, 1893, was $100,762,407.51. This shows a

margin of less than |5o,ooo,ooo between the net indebted-

ness of the city and the constitutional limit. The Cham-
ber of Commerce rapid transit bill provides at occe for an
expenditure of $50,000,000.

The position taken by Mayor Gilroy is not a popular

one, and his communication has been made the subject of

some severe criticism. It is declared that he does not rep-

resent the majority of taxpayers.

An interesting conference was held last Saturday under

the auspices of the Chamber of Commerce. Represent-

atives of the various interests in the matter of rapid

FIG. 2. MORRIN CLIMAX STEAM GENERATOR

transit were invited to meet Senator Lexow and discuss

with him the situation. It was agreed to take immediate

steps toward securing the withdawal of the Lexow- Butts

bill. If this is done the rapid transit committee of the

Chamber of Commerce will agree to eliminate from its

bill the names of the proposed commissioners, allowing

the governor of the state to make the necessary appoint-

ments. Although it is regarded as such, the old rapid

transit commission is not dead, for announcement is made

that a brand-new and particularly mysterious syndicate

wishes to confer with that body regarding the construction

of an underground road. All the corrmissioners, Mr
Steinway is credited with siying, are convinced of the

financial responsibility of the syndicate and are disposed

to begin negotiations. The prospect that the commission

may be legislated out of office should the Chamber of

Commerce bill become a law deters the commission from

applying itself industriously to any new scheme, according

to Mr. Steinway, although, should the bill not be passed

in a week or two, the Bushe plan for a so-called independ-

ent elevated system may be formally adopted.

Mr. Steinway has, however, expressed himself as

strongly in favor of the Chamber of Commerce plan and

opposed to any elevated road or extension of the present

system as a makeshift.

A bill introduced by Senator Pound, incorporating the

Niagara Tramway company, whose object is to run a

line of observation cars suspended from a cable fifty feet

above the Niagara river, following the crest of the

Canadian and American Falls, has passed the Senate and

promises to become a law. The cable will be two inches

thick, capable of supporting fifteen tons. The cars will

be almost entirely of glass and iron. They will be

operated by electricity. The organizers of the company

are George W. Pound, ex-Senator John E. Pound,

ex- Senator F. E. Ellsworth, Postmaster John A. Merritt

of Lockport, R. N. Campbell of Niagara Fails, A
Raymond of Welland, Ont., J. B. Cutter of New York,

and other capitalists.

The Central New Jersey Traction company has been

incorporated with a capital stock of $150,000. As its

purpose is to carry out Joseph H. Reall's scheme to con-

nect New York and Philadelphia by trolley, the capital
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stock will be greatly incrcosed. A supplementary char-

ter is now being obtained in Pennsylvania for a line from

Philadelphia to Trenton. It is said that construction be-

tween I'aterson and Orange and Trenton and Kingston

will be begun at an early date. W, F. O.

PERSONAL.
Frederick A. La Roche, president of the La Roche

Electrical Works, was in Chicago this week on a business

trip.

William II. Ilornberger and E. Kuhlman, of the

Ilornbcrger Electrical Manufacturing company, Elkhart,

Ind., spent a few days in Chicago this week.

W. D. Packard, of the New York & Ohio company,

Warren, O , manufacturerer of the Packard incandescent

lamp, visited a number of Chicago electrical firms this

week.

Prof. T. C. Mendenhall made a report on the Inter-

national Electrical Congress at Chicago, before the Ameri-

can Meteorological Society, at its annual meeting in Waeh-
ington, April 20th.

James I. Ayer of St. Louis has taken the position of

eeneral manager of the Royal Arc Light company of New
York. Mr. Ayer's popu'arity in electrical circles warrants

the prediction of his success in this capacity.

MISCELLANEOUS.
The contract for electrical work ordered let to Altman

& Samms by the county board. Chicago, April gth, has

been ordered canceled and a new set of bids has been

advertised for by the board. When the bids were re-

ceived that of Altman & Samms was not accompanied by

a certified check of 10 per cent, of the contract price and

it was ordered rejected. The other bids weie sent to the

superintendent of public service for tabulation. In some
manner the bid of Altman & Samms was sent with others

and it appeared in the tabulated list as the lowest bid.

William H. Merrill, Jr., chairman of the committee on

fires of the Underwriters' International Electric associa-

tion, has issued his third report of fires caused by elec-

tricity, lie enumerates S2 fires tracable to electricity and
involving a loss of $940,000. Crossed wires, bursting

incandescent lamps through sudden increase of voltage,

crossing of flexible cords, crossing trolley wires, grounding

of arc circuits on cornices, burn-outs, short-circuiting

and bad insulation are among the leading causes. The
report is accompanied with illustrations of wires and
apparatus that have burned cut.

TRADE NEWS.
The Fuel Economizer compiny of Matteiwan, N. Y.,

sole maker in the United States of Green's improved pat-

ent economizer for steam boilers, has closed a contract

with the Toronto, Oat., Street Railway company for

3,000 horse power of ecjnomizers.

The Turner Brass Works, Chicago, manufacturers of

electric brass fittings and dealers in miscellaneous brass

woik, have jmt moved their offices into the building ad-

joining their factory, 122 Kinzie street. The in-

creasing demand for the popular articles which this firm

manufactures, has made this change necessary.

Gushing & Morse, geceral western agents for Kerite
wire and cables, 225 Dearborn street, Chicago, have
achieved such a reputation for the distribution of novel
little remioders of the merits of their product, that any
litile package marked "Gushing & Morse" is opened with
the anticipation of something pleasing. The latest from
this firm is an envelope containing a quantity of sticking

plaster, which, in consideration of April's recent cutting

weather, is most appropriate. Kerite must be possessed

of wonderful properties, for on the package is written

among other recommendations "To cure profanity use

Kerite."

A catalogue of 452 pages is a pretty high standard for

an electric supply company to set, but the Metropolitan
Electric company, 186-188 Fifth avenue, Chicago, which
has just issued its first annual catalogue, has found it

necessary to compile such a book in order to make mention
of all of its specialties and the line of goods
which it is handling. The book is neatly bound, is

possessed of a striking cover and is exceptionally well

illustrated. In the preface the Metropolitan company
states that it feels in presenting its first catalogue to the

trade it should not be criticized too severely; its aim has
been to prepare something for the ready use of its cus-

tomers in identifying its goods and to give some general
idea of the scope of its business. There is no doubt
that it has succeeded admirably and that any apology is

entirely unnecessary. The Metropolitan Electric com-
pany has built up an extensive business in a space of time
which reflects much credit upon its officers and it is to be
congratulated upon its ability to produce a catalogue so

indicative of prosperity. Within its pages may be ob-
tained many valuable hints and ideas regarding the pui-
chase of telegraph, telephone, electric light, electric

power, electric railway and electric house goods supplies

and, in fact, regarding everything pertaining to the elec-

trical supply business. The company has been made the

general western agent for a number of prominent manu-
facturing firms, and these agencies have been selected with
great care. These specialties are naturally given con-
siderable prominence. Among them the P. &. B. prod-
ucts and N. I. R. wire attract attention. The Metro-
politan incandescent lamp, Paiste's Xntric switches.

Mac tape and many others are given their due share of
attention. The reading matter is well arranged and is fully

descriptive of the articles illustrated. On the back of the

book is the key to an elaborate system of ordering and
communicating with the company by code as well as a

number of useful tables for use in computation. It is

hard to see how a more complete or more satisfactory

catalogue and price list could be compiled than that of the

Metropolitan Electric company, and its appearance is

certainly very creditable to the company. It is the in-

tention of the company to give the book a very extensive

circulation, and it will be mailed to the trade on applica-

tion.

BUSINESS.
H. McL. Harding of the Walker Manufacturing com-

pany has been in Chicago looking after the interests of the

company following the death of J. L. Barclay.

Finney & Modisette. 811 New York Life building,

Minneapolis, Minn,, havecpened an office for the purpose
of transacting a general electrical contracting business,

and have been appointed agents of the Fort Wayne Elec-

tric ccTipany, Fort Wayne, Ind. The new firm starts

upon its business career with every prospect of suc-

cess.

J. Jones & Son, 39 Vesey street, New York, have
bought from the receiver of Alexander, Barney & Chapin,
the balance of the stock remaining en his hands at 67
Cortlandt street. J. Jones & Son propose to move into

the firm's former store, and that this may be done as soon

as possible it offers the trade some particular inducements
in electrical goods.

W. B. Southgate & Co. have opened an office at 146
Franklin street, Boston, for the sale of an extensive line of

electrical goods, acting as manufacturers' agents. Mr.
Southgate has been for a number of years prominently
connected with the Whitney Electrical Instrument com-
pany of Boston and has a large acquaintance who will be
pleased to hear of his new venture

The Western Electric company, Chicago, is now manu-
facturing a new line of slow-speed multipolar motors with
iron-clad or sui face-wound armatures of all sizes from one-
half hcrse power up to any desired size. These motors
are particularly noted for efficiency and durability.

Motors of the multi-bipolar type are manufactured in sizes

of two, five and ten horse power, and the ordinary two-
pole high speed type from two horse power up to any de-

sired capacity.

The laundry, kitchen, engine and bDiler rooms for the

Green Island Improvement company's new hotel at I..ake

George, N. Y., will be built of iron. The woik is to be
furnished by the Berlin Iron Bridge company of East
Berlin, Conn. The Delaware, Lackawanna & Western
Railroad company has placed the order for two engine
house roofs with the company. Both roofs will be covered
with the Berlin Iron Bridge company's patent antl-condec-

sation corrugated iron.

The Manhattan Electric company of New York, having
outgrown its present quarters, is moving into its store at

32 Cortlandt street. The company's mill also use in

addition the two upper floors it now occupies with the

basement at the new place. The company has under
way a number of new things in the electrical line which
will be soon placed on the market. The call for the com-
pany's new telephone has been extensive and kept it very
busy in manufacturing fas!, enough to meet the demand.

Charles Blizard, who, as general sales agent, has been
introducing and pushing the sale of the Chloride accumu-
lator in Chicago and the vicinity, has returned to the home
office of the Electric Storage Battery company in Phila-

delphia. Mr. Blizard leaves the interests of the Chloride
accumulator in the hands of Pierce & Richardson, 527
Manhattan building, Chicago. A number of ins tallations

of this storage battery have been made in the West, and
Mr. Blizard reports the prospects for business to be ex-

cellent.

Geoiige L. Thayer, electrical engineer, for two years
identified with the Westihghouse Elecirical & Manu-
facturing company, has opened an office at 1439 Monad-
nock building, Chicago. He will do a general business
in taking contracts for the installation and construction of
electric lighting plants and a'so act as a consullirg engi-
neer of street railways. Mr. Thayer's chief specialty,

however, will be power transmission, and with such a wide
acquaintance with electrical interests as he possesses, com-
bined with an active experience of four years, it is to be
expected that he will achieve a conspicuous success.

Stanley Green, western manager of the Green Fuel
Economizer company of Matteawan, N. Y. , has just

cloied contracts with the Edward P. Allis company of
Milwaukee, Wis., for one 500 horse power Green econo-
mizer for the East Boston, Mass., station; another of 500
hcrse power for the Deer Island pumping station and
another of 300 horse power for the Charleston
pumpine station. These economizers are all to
be installed under a contract made by the Ed-
ward P. Allis company with the Boston sewerage
commission. Such results as these indicate that Mr.
Green's energetic management of the western territory is

meeting with great success. In addition to these sales,

negotiations are now under way, which, it is expected,
will result in the installation of several more economizers
of large capacity.

ELECTRICAL PATENTS.
Issued April 10, 1894.

Bion J,

517,862. Electrical Foot Bath. Isaac A. Isaacs, New
York, N. Y.

517.884. Rail Connection. Theodore C. Paulsen, Chi-
cago, III.

The rail liond is in the form of a cylinder, clnsfd at one end
and tapering at the opposite end, itic end nf ihe wire being in-

seitid into ihe bore, after whicli the cylindtr is driven into ihe
hole provided in Ihe rail. The taperinK end causes the sides of
the cylinder to app.oach and camp the wire, the diamtier of
the cylinder being slightly larger than the hole in the rail. The
capped end prevents the entrance of moisture or foreign sub-
stances, prevents the cylinder from beintj injured in driving
and makes a more solid bond than an open-ended cylinder, due
to the solid portion being wedged into the hole.

517,886. Electric Railway.
Falls, N. Y.

Henry S. Pruyn, Hoosick

_
The railway comprises a main insulated feeder and a sec-

tional working conductor, the sections of which are supplied
with current autoiiialically as Ihe car moves along, and are
left out of circuit when the car passes. The sectional con-
ductor, w.th its insulating suppoi ts, are adapted to be removed
from the conduit bodily for the purpose of examination and
repairs.

517,940. Electric Railway System. Charles D. Tisdale,
Bcston, Mass.

The method consists in providins: a number of electric motors
which will develop different counter-electromotive forces at
like speeds of the car to which they are attached, and so con-
necting and operating the motors in series or singly that the
sever-tl arrangements of motors will operate the car at different

speeds for the same counter-electromotive force, or that corre-
sponding to the voltage available even when the same current
is used in all cases.

517,948. Method of and Means for Speed Regulation of

Electiic Locomotives. Charles E. Emery, Brooklyn,
N. Y.

517.957- Electric Switch. Andrew T. MacCoy, Boston,
Mass.

517,998. Electric Car Lighting System. William Biddle
and Patrick Kennedy, Brooklyn, N. Y,

William Lawrence, New

Robert W. Thompson,

517,831. Electric Power Appliance,
Chicago, III.

517,858. Electric

York, N. Y.

Arnold,

Motor. Edwin T. Greenfield, New

518,006. Electric Locomotive.
York, N. Y.

518,015. Ice Cutting Trolley.

Cleveland, O.

The trolley comprises a central disk grooved on its edge and
peripheral rings secured by radial arms to the disk at eithe/
side, but separated from it by annular openings, the rings
being provided with cutting inner edges. As the trolley ad-
vances the inner edges of the rings cut the ice from the wire,
the ice dropp'ng through the annular spaces.

518,033. Electric Motor. John C. Henry, New York,
N. Y.

518,037. Electrical Annunciator. Robert L. Hunter
St. Paul, Minn.

518,040. Electrolytic Cell. Ernest A. Le Sueur, Ottawa,
Ont.

5 1 8 ,062. Speed and Power Regulator for Motors. Horace
B. Gale, San Francisco, Gal.

The regulator is applicable either to electric motors or to

steam engines, and comprises a dynamo electric machine
geared with the motor and in circuit with a se< ondary battery .

At normal speed the electromotive force generated by the
machine equals tre electnimotive force of the battery, but if

the ^pe^d fall below the normal, the battery sends current
through the machine, causing it to rotate as a motor and asi-ivt

the prime mover; if, on the other hand, the speed rise above
the normal, the machine sends current throuyh the batter

,

thus storing energy in the battery to assist the prime mover
when the speed again falls below the normal and increased
energy is demanded of the prime mover.

518,065. Electrolytical Appara'.us. Carl Hoepfner, Gies-

ten, Germany.

518,071. Trolley Wire Insulator. Louis McCarthy, Bos-

ton, Mass.

518,092. Permanent Magnet. Arthur T. Collier, St.

Albans, Eng.

518,142. Telephone Tiansmitter. John Goodman and
Henry M. Goodman, Louisville, Ky.

The operation of the telephone is based upon the principle
that if iron fi'ing be sprinkled upon the pole of a magnet, they
will adhere together, ani that if the pole be approached by the
pole of a second magnet, the field being intensified, the
fitine^s will adhere closer together. The device comprises a
stationary ma.inet, to whose pole adhere the filings, a second
magnet with its pole opposed to that of the first being mounted
to be moved by the vibration of the diaphragm. The circuit

being closed through the iron filings, the resistance is thus
varied, as the filings adhere with varying force, due to change
in the strength of the field.

518,179. Electric Incandescent Lamp. John E. Crlggal,

Springfield, Mass.

Two tubes are provided in the neck of the lamp, closed at
their ends with plastic material and filled with mercury, the
leading-in wires passing longitudinallv through the tubes and
carrying upon their inner ends the filament.

518,190. Attachment for Operating Pnonographs. Albert
K. Keller, New York, N. Y.

518, rgr. Machine for Operating Phonographs. Albert
K. Keller, New York, N. Y.

518,192. Machine or Attachment for Operating Phono-
graphs. Albert K. Keller, New York, N. Y.

518,198. Adjustable Electrolier. Charles M. McCamey
and Sebra H. Root, Longmont, Colo.

518,209. Attachment for Automatically Operating Phono-
graphs. Ezra T. Gilliland and Frank W. Toppan,
New York, N. Y.

PATENTS THAT HAVE EXPIRED.

The following Is a list of the electrical patents expiring

during the week ending April 10, 1894:

189,29s. Couplings for Lightning Rods. L, Bradley,
Chicago, III.
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Electric Lighting of the New Chicago
Tunnel.

Last Saturday marked the opening of the new tunnel

at Van Buren street, under the Chicago river, con-

structed for the use of the West Side cable cars of the Blue

Island avenue and South Halsted street lines, an event which

means a great deal to those who have been obliged until

now to depend upon horse cars for transportation. The

tunnel is a very interesting piece of engineering work, and

is, as well, the widest tunnel in the world in proportion to

its length. Its construction has taken four years, and

of the subject which it was necessary to consider. The air

there is naturally damp and the moisture considerable,

and plans had to be made to keep a constact light at all

times. Space was provided for a dynamo room and boiler

room in one of the buildings on Market street, directly

over the tunnel, which had been purchased by the com-

pany. Here, in a room about 25 by 30 feet, are installed

three 60 kilowatt Waddell-Entz dynamos, directly con-

nected to three McEwen high speed simple

engines of 100 torse power capacity each,

running at 275 revolutions per minute. The

wired two in series upon six circuits. The effect, an

idea which may bs gained by reference to Fig. i, is ex-

ceedingly brilliant afid is made more pronounced by the

fact that the walls and ceiling have been whitewashed.

The photograph was taken about half way through tte

tunnel looking toward the western end, and was made by

the light furnished by the arc lamps. This is said to be

the only tunnel in the world lighted by arc lights upon a

no volt system. Nos. o and 000 Paranite wire is used to

a great extent, and the arc lamps are of the Nutting com-

pany's manufacture. These lamps are of the constant po-

uecessitated an expendhure of about $1,500,000, including

the cost of rights of way and the settlement of litigation.

The length of the new tunnel and its approaches, from the

west side of Franklin street to the east side of Clinton

street, is 1,513.9 feet, the arch being 15 feet 9 inches in

height above the level of the car tracks, and having a span

of 30 feet. It passes under the Chicago river, the tracks

of the Pennsylvania Railroad company's yards, two six-

story buildings and two seven-story buildings. In the

plan, Fig. 4, is shown a profile of the tunnel and its ap-

proaches, the gradients being indicated. The steepest

incline is a 10 per cent, grade for 499.1 feet; at the end of

the 10 per cent, grade there is a grade of 1.81 per cent,

for 100.86 feet, where the lowest point is reached. From

this point the tunnel rises by three grades.

The lighting of the tunnel was not the least important

FIG. I. ELECTRIC LIGHriNG OF THE NEW CHICAGO TUNNEL.

armature, of the outside gramme ring type is suppoited di-

rectly on the engine shaft and revolves outside of the pole-

pieces, taking the place of the fly-wheel. The pole-pieces

on each machine are energized by one exciting coil. The

magnets, for any number of poles, are cast steel in two

sections, consequently there is but one magnetic break.

The advantage of homogenousness in the magnets is that

the machines will regulate absolutely through the greatest

variation of load. All dynamo connections are carried

under the floor in iron piping. From the pumping room,

next to the dynamo room, a shaft has been sunk about

55 feet deep, which connects with the tunnel, and

through which are lead the cables which feed

the low pressure arc lighting system used in the

tunnel. Suspended from the roof are about 50

arc lights of 2,000 candle power each, 25 feet apart and

tential type and as stated are run two in series on the no
volt circuits. The Nutting arc lamp uses a heat fee diog

movement. It differs from the older types in that its feed

is constant and does not contain magnets. From its interior

mechanism it has been often called the wax wheel lamp.

The award received at the World's Fair on this style of lamp

was particularly broad, and the company claims that it re-

ceived the only general award on arc lamps. The same

feeding mechanism is equally well adapted to direct or

alternating currents. The application of this type of lamp

to this class of work has been watched with interest. In

this installation a special form of resistance was used

in series wiih the lamps, which thorcughly protects the

resistance wire from contact with the moisture in the

air. In Fig. 2 is shown a view of two of the dynamos,

and in Fig. 3 may be seen an illustration of the third ma"
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chine nnd the switchboard. This board, which is 7 by 12

feet in size, is made of white Italian marble with red Ten-

nessee trimmings and presents a very tasteful appearance.

It contains three equalizing switches of 600 amperes car-

rying capacity each, 12 circuit switches of, 200 amperes

FIG. 4. ELECTRIC LIGHTING OF THE NEW CHICAGO
TUNNEL.

carry'n J capaciiy each, three ammeters, a voltmeter, ground

detector and the other usual snitchboard instruments, all

of Queen & Co. '3 manufacture. The equalizing bus bars

are behind the board and all the connections are made

upon the back of the board. The capacity of the dynamos

is much in excess of the present demand, and it is intended

by lighting the surrounding buildings to run about 100 arc

lamps and in the neighborhood of 2,500 incandescent

lights from them. The wiring is not as yet in a com-

pleted condition, as much of it is of a temporary character

put up hastily to meet the demands for light by workmen

before the completion of the structure and for an early

opening for traffic. The conduit of the Interior Conduit

company will be used to a considerable extent. At the

entrances handsomely designed ornamental arc light hang-

ers have been placed, and the lighting effect is certainly

worth a trip through the tunnel. The electric plant was

designed and installed by George Warren Furbeck, Chi-

cago.

Lamp Lighting Schedule.
Following is the Western Electrician's moonlight

schedule for May

:

Day of

Month. Light.
Day of
Month.

Extinguish
Number of

Hours.

H M H.M. H.M.

I P. M. 7.30 2 A. M. 4 OC 8.30

2 ' 7 30 3 .. 3.50 8 20

3 • ' 7.30 4.... " 350 8.20

4.... ' 730 5.... 350 8 20

5 •• ' 73 6... 3 5c 8.20

6 ... ' 8 to 7.... 3.50 7.50
7... ' 9.lr 8.... 3 Sr- 6.40

8 ... • 10 2r 9 •• 3 50 5.30

9.. II IC 10 3 5" 440
n. ... ' 12 ri . . .

.

3-4'- 3 40
12 A M. 12.3 12 340 3 'o

13.... 12.50 13 •• 3.40 2.50

14.... I.2C1 14.... 3 4' 2.20

15 ' 1.40 It; .

.

3-4 2.0D

16... • 2.00 16.... " 3 4- I 40
17.... ' 2.20 17.... 340 1.20

18.... N light. 18 .. No light. 0.00

19 N light. 19... No light. 00
20. ... Is light. 20 No light. 0.00

21 p M. 7.50 21. .

.

r. M. 8.50 I 00
22 ' 7 5' 22 " II 40 3.50
2) .. ' 7-50 24 .. A, M. 12.20 430
24.... 7 5 25.... 1.00 5 10

25.... 7-50 26.... 1.30 S.40
26. .. ' 7 5' 27.... 1.50 6 00
27.... • 7.50 2S.... 2.10 6 20
28... 7.5 29.... 2.30 6.40

29.,.. ' 7 50 3r... " 2 5c 7..0

3>. .. 7 50 31 .. 3 If 7.20

31.... • 80c June I .^.30 8.30

Toial 145- 3^

The foregoing =cheduie wjs calculated on the following bas-'s:

Light oQe-half hour after sunset and one hour before
moonset.
Extinguish one hQur after raoonrise and one hour before

sunrise.

American Institute of Electrical En-
gineers.

The eighty-sixth meeiing of the Institute waaheld at 12

West Thirty first street, New York, April i8th. The sec-
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Upon recommendation of the committee upon units and

standards, an informal vote was taken expressing the

sense of the meeting as favorable to the passage of the

bill by the United Sta'es Congfess, legalizing the electrical

units adopted by the Electrical Congress of 1893 at

Chicago,

The paper of the evening was read by I. H. Farnhara

of Boston on the "Destructive Effect of Electrical Cur-

rents on Subterranean Metal Pipes," and was profusely

illustrated with lantern slides. This paper is presented

elsewhere in this issue. The discussion was opened by

Prof. Plympton of Brooklyn, and participated in by

Messrs. Kennelly, Emery, Waldo, Houston and others.

A communication upon the subject was also read from

Mr. Lockwood. Other communications from Prof.

Thomson and Mr. Lemp were received too late to be

read at the meeting.

At the meeting of the council in the afterncoi the fol-

lowing named assoc'ate members were elected:

A. T. Best, Hotel Ponce de Leon, Florida; Charles A.

Carus- Wilson, Montreal, P. Q.; Frank R. Colvin. New
York; John C. George. Baltimore, Md.

; James H. Gerry.

New Yoik; James Wm. Gladstone, West Orange, N, J.;
Henry M. Hobart, Schenectadv. N. Y.; Ralph O. Hood,
Bostoo, Mass.; William C. Hubbard, New York; Eugjene

Ingold, Pittsburg, Pa.; Edwin S. Keefer. New York

"A Review of the Progress of the American Institute of

Electiicdl Engineers." Edwin J. Houston.
"Standardizing Electrical Measuring Instruments."

(a) By tbe potentiomete method.
(jJj An improved direct reading potentiometer.

Elmer G. Willyoung.
"Experiments with Two-phase Motors." Louis Dun-

can.

•'Test for Closed Coil Arc Dynamo," R. B. Owens.
"Relative Advaptages of Toothed and Smooth-Core

"Armatures," Alton D. Adam?.
"Resonance Analysis of Alternating and Polyphase Cur-

rents," Prof. M. I. Pupin.

In the April number of the Institute Transactions, Figs.

6 and 13 were transposed, and on page 204, third line

from bottom, the word "positive" should be "negative.''

Destructive Effect of Electrical Currents
on Subterranean Metal Pipes.^

By Isaiah H. Farnham.

Early in the summer of 1891 some lead-covered tele-

phone cable removed from wooden ducts in Boston
showed some very marked yet local spots of corrosion. The
cause of the corrosion was generally attributed to acetic

acid contained in the wooden conduit, which had, years

before, caused corrosion on a few cables in certain sections

of the city. In tbe case just mentioned, the corrosion was
so severe, and located in spots only, that it led me to at-

FIG. 2. ELECTRIC UGHTING OF THE NhW CHICAGO TUNNEL.

FIG. 3. ELECTRIC LIGHTING OF THE NEW CHICAGO
TUNNEL.

retary announced the death of Dr. Franz Schulze-Berge at

Brooklyn on March 21st.

Charles H. Macloskie, Chicago, 11'.; Samuel G. Neiler,

Chicago, 111.; Thomas L. Proctor, Newton, N. Y. ; A. L.

Searles, New York; C. J. Toerring, Jr., New York;
Walter S. Wiley, South Omaha, Neb.

The following named associate members were trans-

ferred to full membership upon the recommendation of

the board of examiners:

S. Dina Greene. Schenectady, N. Y. ; Rudolph Eicke-

meyer, Yonkers, N. Y, ;John Thomas Monow, Great

Falls Mont.; A. Lingstaff Johnston, Philadelphia, Pa.;

Joseph Edwin Crandall. Wasbington, D. C.

Elmer G, Willjoung, Philadelphia, informed the secre-

tary that active preparations were being made for the

coming annual and general meeting of the Institute May
i5tb, i6th and 17th. The Engineers' club has offered to

throw open its house for the use of the Institute, and it is

proposed to make the Bingham House the headquarters.

The annual meeting will be helu in the afternoon of

May 15th. The result of the election will be announced

the reports of the couocil and treasurer read and the revision

of the election rules and the recommendations of the com-

mittee on units and standards will be considered. The
annual dinner of the Institute will be held in the evening.

Wednesday and Thuisday will be devoted to the reading

and discussion of papers, the list reported bythe committee

being as follows:

"Discriminating Lightning Arresters and Recent Pro-
gress in Means for Protection agairst Lightning." Alex-
ander Jay Wurts.
"The Law of Hysteresis (Part XH.) and the Calculation

of Ferric Inductances." Charles P. Steinmetz.
"Alternating Currents and Fuse Wires." Dugald C.

Jackson and R. J. Ochsner.
*'The Waste of Zinc in Open Circuit Batteries when

standing Idle." Henry A. Lardner.
"Some Storage Battery Phenomena." W. E. Griscom.
"Central Station Economy." C. Reginald Van Trump.

tribute the cause to electrolytic action from the railway

currents, and a letter was written to my company to that

effect.

A few months later the lead covering of a cable (No.

208) resting upon the ground in manhole chamber No. 76,

located at the corner of Berkeley and Newbury streets,

wa<i found eaten entirely through at the point of contact

wi h tLe earth. I then felt certain the cable had been
destroyed by the action of the current. With W. I.

Towne, my assistant, I proceeded to prove the theory.

We took measurements between the cable and the earth,

the cable having been repaired and raised from the

ground, and found 1.5 to 2 volts difference of potential, the

cable being positive to the earth. A barrel of earth was
procured from an excavation in the street, a metal plate

placed beneath the earth in the barrel, and two short

pieces of lead cable placed side by side on top of the

earth. The plate in the bottom of the barrel was then
connected to the negative side of a storage battery giving

four volts potential, and one piece of the cable lying on the

earth was connected wiih the positive pole of the storage

battery. The second piece of cable in the barrel

was left without electrical connections. The earth

was then saturated with water and the circuit

was closed, allowing the current to pass from
battery to cable, to earth, to plate and to battery, for

seven consecutive days. Tne pieces of cable were
then removed and the piece which had been connected
with the battery was badly pitted, closely resembling the

cable which had been destroyed, while the second piece of

cable showed no corrosion whatever, proving conclusively

that a current such as was found in the manhole was
sufficient to cause the damage that had been found, and
that the corrosion was not, in the case of the experiment
at least, due to any acid or salts in the earth.

Fig. 1 shows the barrel experiment, and Fig. 2 is a

reproduction of a photograph of the cable No. 208 which
has been described as found resting on the earth in the

manhole chamber and and corroded through; aho the

pieces experimented upon in the barrel. That shown in

the center of the illusTration 's cab'e No. 208.

I. Read at the meeting of ttie American Institute of Electrical
Engineers, New Ysrk, April j8, 1S94,
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In addition to the experiment just mentioned, we placed
in the bottom of manhole chamber No. 76 two short pieces

of cable, one of which we connected by a wire to cable No.
208, which had been damaged by electrolysis. It should
be understood that the damaged cable had been repaired,
and removed from the bottom of the chamber. Fig. 3
shows the arrangement of this experiment. At the end of
six. weeks the pieces of cable were removed and exam- •

FIG. I. DESTRUCTIVE EFFECT OF ELECTRICAL CURRENTS
ON SUBTERRANEAN METAL PIPES.

ined. The one which had been connscted with cable No.
208 was deeply pitted.^ while the other piece was fr<e

from corrosion, as shown in Fig. 4, which is from a pho-
tograph of them.
These experiments, with several others of minor import-

ance, satisfied all who were interested that electrolytic

action was destroying cables and probably gas and water
pipes.

It next became necessary to prove to the elecrician of

passed a neutral line and became more and more pos-
itive as that power house was approached. The
same conditions were found as the Allston railway
powerhouse was approached. On obtaining sufficient data,

maps were drawn showing voltage between cables and
earth throughout all sections of the city. This is shown
in map, Fig. 5.

In addition to the figures placed beside the several

routes of cable conduits, showing the direction of current

and its pressure, we have colored red such portion of the
map where at that time we found the cables positive to the
earth. We may call the red portion of the map the danger
territory. These potential measurements, though taken
for other purposes, incidentally furnished all the proof
needed to convince one that the railway power was the

source of the troublesome currents. At the time the map
was made, and previously, the railway was operating with
the negative pole of the dynamo to the trolley, the positive

side being to the rails.

Fig. 6 is intended to illustrate this condition. It shows
the passage of current from the dynamo to the rails, and
the passage of a portion of the current from the rails to

the cables within the neutral or zero line, and from cabU

s

to rails outside of this zero line. The danger of

electrolysis is only where the current is leaving the cable

or pipe through the moist earth, hence the dangerous
district was at this time outi^ide of the zero or neutral line,

as shown both on the map, Fig. 5, and in this Fig. 6.

Having outlined our early experience in running
down this new trouble, we will next mention
some of the proposed and applied remedies.
Several conferences were held for the purpose
of suggesting and discussing means for preventing the

destruction of the cables, at which the officers and experts

of both the railway and telephone companies were present,

and it should be said that the railway company in Boston
has shown a disposition to adopt any promising plan for

FIG. 5. DESTRUCTIVE EFFECT OF ELECTRICAL CURRENTS ON SUBTERRANEAN METAL PIPES.

Showing where corrossion was going on when first brought to notice. The shaded portions of the map are referred to in the paper as

colored red.

the railway company that the current causing electrolysis

was from the railway system, and not from a leak in the

Edison or some other electric lighting system.

Measurements were made between the cables in all

manholes and the earth near the cables for voltage and
direction of current. It was found that within a radius

FIG. 3. DESTRUCTIVE EFFECT OF ELECTRICAL CURRENTS
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of about 2,000 feet from the Albany street power house

cables were negative to the earth, ranging from

zero to two volts, and that outside of this neutral

line they were positive to the earth from zero to 12

volts. This condition prevailed until a point was reached

near the East Cambridge power house, when they again

I. The plumbers of Omaha, Neb., apply the name of "small-pox

pipe' to that pitted by electrolysis.

overcoming the evil, save, perhaps, the abandonment of

the rails and earth as a part of the circuit.

First—It was proposed to remove all cables from the

wet bottom and sides of the so-called manholes. It was
found very difficuit to place and retain cables free from
the wet sides, and even could this have been accomplished,
the action at the mouth of the ducts and within them
would still have continued. They were, however, all re-

moved from the bottom of the manholes.
Second—It was suggested that the cables might be

connected to ground plates in the manholes, and so trans-

fer the electrolytic action to these plates, and thus save
the cables. This experiment was tried on an extended
scale, but though many ground plates having a surface of
several square feet each were connected with the cables

over a large portion of the city, it was found that volt-

meter readings taken between the cables and a po nt on
the earth a short distance removed from the ground plate

in any manhole, gave nearly the same pressure as before
the ground plates were connected.

In some cases the voltage between the cables and the
earth was reduced 25 per cent. ; in many others no notice-

able redaction was made. The ground plates were con-
structed from pieces of old lead cable, 6 to 10 feet in

length and embedded in the wet earth at the bottom of

the manholes. It was evident from this test, that ordinary
ground plates would not prove of material advantage for

protecting the cables.

Third—Prof. Elihu Thomson suggested, among other
possible remedies, the placing of motor-generators at

different points along the railway line, wherever the cables
and pipes are found to be in danger, the motor generators
to be operated by the railway power current; the secondary
current developed by these generators to be utilized to

lower the potential in the cables and pipes to zero, with
respect to the surrounding earth or rails. The sug-
gestion included means for automatically starting and
stopping the generators, as cables might become positive

or negative to the rails. The mctoi -generators would,

so to speak, pump the current of the cables and force it

into the rails whenever the potential of the former should
rise above zero. Fig. 7 illustrates this suggestion. This
p'an has not yet been put into operation so far as I am
aware.

Fourth—Insulating ihe cables and pipes from the earth
was proposed. Assime of the worst cases of corrosion
of cables by electrolysis occurred where they were painted
with asphalt, taped, painted again, and final y covered
again with a heavy braiding also saturated wi-h asphalt, it

FIG. 4. DESTRUCTIVE EFFECT OFJLLECTRICAL CURRENTS
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was apparent that to insul.te cables sufficiently

to protect them would be difficult and ex-
pensive, if indeed practically possible. Figs. 8 and 9
show specimens of corrosion of cables which had been
treated with asphalt, tape and braiding. To protect water
and gas pipes by a sufficient insulating jacket was seen at

once to be impracticable.

Fifth—Breaking the metallic continuity of the cable
sheath and pipes was proposed. From the fact that severe
action is frequently found in comparatively isolated spots,
where cables and pipes cross each other or pass near or
across the rails, it follows that any system of breaking the
metallic continuity would have to be studied with refer-

ence to the entire complicated system of pipes, cables and
rails ramifying through the streets of a city. There would
also be a difference of potential between the several sections

of cable or pipe, severed metallically, tending to cause
electrolysis at one end of each section, as illustrated in Fig.
10. In case of water pipes treated in this manner, the

M\m^^^^^
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action might be expected on the interior as well as on the
exterior.

There appears to be some evidence of such an action as
this in gas and water pipes where the electrical continuity

is partially broken by leaded joints. Fig. 11 shows an iron

service pipe from the Cambridge gas system. It will be
noticed that the action is most severe at points immediately
on either side of the coupling. The reason the corrosion

appears on both sides of the coupling in this case is not
clear; it may be due to reversal of current on the railway

system. We have observed other specimens similar to this,

which may tend to show that for currents of low pressure

the resistance of joints materially affects the results. I will

again refer to this question in connection with potential

differences in water mains.

Sixth—My assistant, Mr. Towne, suggested that the
railway current might be so frequently alternated as
possibly to prevent serious action on the pipes and cables.

The theory was that before the oxygen gas, liberated by
the current, should have time to attack the metal, the
reversal of the current would disperse it A careful experi-

FIG. 2. DESTRUCTIVE EFFECT OF ELECTRICAL CURRENTS
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ment was conducted, extending over a period of ten days,
employing a pressure of current of from three to seven
volts, and alternating its direction at regular periods of one
minute, by specially devised apparatus, No material

change had taken place in either plate during this period of
time. We then considered the practicability of reversing

the railway current frequently. It seemed possible to re-

verse it once each 24 hours, at a given time in the night
when the load is comparatively light. To do this in a large

system involving several power stations would require



WESTERN ELECTRICIAN. April 28, 1894

cither a loss of current for a few minutes in order to guard

against one station reversing before some other had opened

or reversed its current, or would require some elec-

trical system connecting ihe several stations together and
operating the reversing apparatus simultaneously. We
concluded it would be veiy difficult, if indeed at all prac-

ticable, to reverse such heavy currents during regular

traffic. We then rtyiewed the reversing experiment, giving

24 hour periods between each alternation, but found at the

end of two wetks, to our sorrow, that the pla'es subjected

to the action of the current were seriously c'ectrolyzed. It

seemed useless to pursue this line of wcrk further at that

time. When alternating current motors become practica-

ble for use on street cars, advantage may be taken of the

fact that such currents appear not to cause electrolysis to
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the extent of injuring pipes and cables exposed to them.

Seventh— At about thisstage in the study of the prob-

lem Fred S. Pearson, then engineer of the West
End Street Railway company, made two suggestions

which, though separate in themselves, and presented at

different dates, yet carried outin corjunction, have proved

exceedingly helpful in overcoming the difficulty, at least

so far as relates to telephone cables. It occurred to Mr.
Pearson first, that if the railway current should be re-

versed so that the positive pole would be connected with

the trolley, the danger of electrolysis would be removed
from the greater and more scattered portion of the city,

and be brought near the power stations where it possibly could

be more easily dealt with. This reversal was made and
the expected potential changes between cables and earth

followed. Fig. 12 is a map of Boston, showing the con-
dition after the reversal of current. The red or danger-
ous portions in this map correspond to the white or safe

districts in the map shown in the first part of this

paper (Fig. 5), the only variation being
that by the reversal, the neutral or zero line was
thrown out a little farther from the Albany itreet power
house than it was located before. It was also noted that

the cables near the power house, which had been from
one to two volts negative to earth before the change of

current, were now one to nine volts positive to earth; that

is, they were raised higher above zero than they had been

FIG. 8. DESTRUCTIVE EFFECT OF ELECTRICAL CURRENTS
ON SUBTERRANEAN IVIETAL PIPES.

below zero, prior to the reversal. Fig. 13 is a typical

representation of the current flowing through trolley, car,

rails and cables at this time. It will be readily understood
that, with the conditions as illuitrated in this figure, the
electrolytic action would be confined to the territory com-
paratively near the power stations where the current is

leaving the cables to reach the negative or rail side of the
dynamo.

Mr. Pearson next suggested the plan of running out
large copper conductors from the negative side of the
dynamo and extending them through the dangerous dis-

trict, connecting them at frequent intervals to ttie cables.
Fig. 14 diagrammatically illustrates this plan. On the
principle involved in Prof. Thomson's motor generators
this low resistance conductor connected directly to the
dynamo was to pump the current from the cables, and so
prevent its passage into or through the moist earth. Some
of us were skeptical as to the completeness of this pro-
posed remedy. It seemed possible that, even with such a
good return conductor, some of the current might still pass
into and through the earth. Voltage measurements, how-
ever, at once dispelled the doubts, for we found that the
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cables measuring nine volts positive to earth gave a read-
ing of twenty-two positive to the return conductor; that is,

the return wire, as relating to the cables, was at all points
more negative than the earth (if we may be allowed the
expression). The return conductors were made up of a
large number of No. 18 copper wires, formed into cables
about one inch in diameter, known as conductors of 500,-
000 circular mils. These conductors were extended in each
direction, from Albany street power house entirely through
this dangerous district, its longest section being about
4,300 feet. The cables in every manhole within the dis-
trict were connected by several No. i3 copper wires to

the return conductor and soldered. On first connecting
the cables to the return conductor, which took place

December 24, 1892, the current was sufficient to melt sev-

eral strands of No. 12 wire. A measurement for current

flowing in the main return conductor, which was used for

relieving the cables only, gave about 500 amperes. It may
be interesting here to note comparative voltages in the dis-

trict near the power house, as given in the accompanying
tf.blf

:
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3-5 -- 33 +
yo -- 32 +

3M ' ; 5 ~ 3.+

Fig. 15 is from a photograph taken in one of'the man-
holes, showing the connection of the cables to the return
conductor; the limited size of the manhole prevented my
obtaining a view of all the cables.

The map. Fig. 16, i'lustrates the condition after the
installation of the return conductor at the Albany strett

station. The red patch which existed in that locality is

now removed, and the cables are all negative to earth.
The remaining red patches or dangerous sections were
corrected by taking similiar means of reaching the East
Cambridge power house. In treating the latter case many
measurement were made to determine whether or not the
railway return win s, put up to take the current in a measure
from the tracks, would answer for a return for the cables,
instead of using a special return conductor as had been
employed at the Albany street district. It was found that
they would not answer, since the potential of these track
return wires varied constantly and was frequently above
that of the earth.

The cables on the Boston side of the draw of West
Boston bridge proved to be positive to both the rail and
the water, while on the other side of the narrow
draw ths oppDs'te condit'on ex'sted, showiig at

•N^-rfr--^
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once that was unsafe to assume any neu-
tral lines or potential difference without malcing measure-
ments to determine the absolute facts.

So far, this paper has dealt particularly with the sub-
ject of protection of lead covered cables. It might be in-
terred that water and gas pipes can be treated in pre-
cisely the same manner with the same results, or, as water
p'pes have a much greater sectional area of metal, it

might be presumed that simply a connection of such pipes
to the dynamo at the power station would be sufficient to
bring their potential down to zero throughout the danger-
ous district. The facts so far coming to our nolice
would materially modify such inferences, and therefore
should find place here.

That iron pipes are as truly subjected to the corrosion
as lead need not be stated to the members of this society,
but for Ihe benefit of cily cfficials and others who may
read the paper it should be plainly stated that they are
quite as readily destroyed by electrolysis. Fig. 17 is from
a photograph of an iron gas pipe taken from BrooHyn,

The city engineer of Milwaukee, G. H. Benzenberg,
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has kindly sent me a photograph of a six-inch iron waler
main badly corroded. It is the best specimen of cast-
iron pipe I have been able to obtain, although not the
most serious case of corrosion. Fig. 18 is from the
Milwaukee specimen.

Mr. Benzenberg writes that the trouble in that city was
chiefly noticed upon the six-inch water main extending
loo feet on each side of a point opposite the railway power
station. Services entering this main were also destroyed,

and all were renewed three times during the last two
years. He states further, and I quote his own words, "At
other points where power houses were established there-
after the mains were immediately connected by extra
heavy copper wires with the generator; we have had no
trouble with them so far."

O. H.Tripp, engineer at Rockland, Me., recently fur-
nished me with a specimen of wrought-iron pipe de-
stroyed in five months; the fact is of special interest as it

comes from a city having but a small railway system.
In Boston there have been water as well as gas ser-

vice pipes corroded through by electrolysis. I have not
learned of any mains having burst from this cause.
Measurements of water pipes in the city indicate they are
still in danger, notwithstanding several thoroughly made
connections with the pipes at the power station; the same
is true in Cambridge, Mass. This leads me to call at-
tention to an interesting series of inquiries.

The engineer of the Executive Board at Rochester, N.
Y., suggested to me, a short time ago, while looking into
the question of electrolytic action upon the pipes in that
city, tliat possibly there might be sufficient resistance in
the joints of the water mains to cause an action upon the
lead ring which forms the connection between sections of
pipe. He stated that not unfrequently there is found
a film of moisture between the pipe and this
lead ring, and as the pipes are coated with a prepara-
tion of tar or asphalt on both the inner and
outer surfaces before they are laid, there might be
a poor electrical connection. Without having made
any inquiries or tests upon this poiLt, it seems to me prob-
able that the careful calking which is given these lead
rings would foim in some port'on of each joint a good
electrical connection; that is. one of very low resistance.
Recent measurements, however, made in Boston, and
others made in Albany, during the latter part of March,

^sz
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this year, convince me that there is a very appreciable
resistance in such joints.

Fig. ig will illustrate the conditions at Albany. We
found the negative side of the dynamo to be connected
with the rails and with ground plates in old wells; no
connection had been made with water or other pipes.
Directly in front of the power station the voltmeter indi-
cated a pressure of 20 volts between water pipe (an 8 inch
cast-iron pipe) and the rail, the pipe being positive. A
reading taken about 300 feet in either direction, up or
down the street, indicated about 18 volts. At a point
1,200 feet north the reading was lowered to 12 volis. We
then connected the rail side of the dynamo to the street
hydrant and took new readings, finding i volt at the sta-
tion, 7 volts at 300 feet distant, the same south, and 8
volts at a point 1,200 feet north.
These measurements, with similar indications in Boston,

show plainly that there is a very appreciable resistance in
the water main joints. At the same time the measure-

auS::im/2_'.M13=
WATER PIPE
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ments give fair evidence that the difference of .voltage be-
ween any two sections of water pipe is very small. The
interested parties at Albany have kindly consentedto allow
any facts or figures obtained there in reference to this sub-
ject to be placed in this paper. Fig. 20 is from a photo-
graph of a piece of service pipe at Albany. A few'meas-
urements made through the danger district will be of
interest. The station is situated near the southern ex-
tremity of the city. The danger district extends north
about one mile, and over this portion of the district the
following figures were obtained. They were taken at
nearly uniform distances of about 300 feet, beginning at
the station

:

MEASUREMENTS IN THE DANGER DISTRICT.
At Station, Cable to Earth,

' '• Rail
Posiri 'e, 12 volt?

J5 '' " Water ' " ..

500 Ft. North, Cable " Earth
' Track

Water " •
:;:::::

jj

JO "
22 "

1,000 " Cable " Earth
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Water " •
::;:.:: -
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18 '
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Water ' -

6 "

18 *'
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" " Kail

'*
S "

2.500 " " " Earth
" " Rail
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li .( Water " •
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3,000 " Cable " Earth
4 "
ir "" " " ' RaU (<
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At Station, Cable to Earth. Positive. 12 vo
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'

4t5oo '^'
" Earth ....
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u .. Water" " .... Negative i '
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'
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It is proposed at Albany to t xttnd large wires (oooo)

through the dang^erous district, one wire for each system

between pipe and earth will cause electrolytic actlor ?" In
reply to this it may be stated that some of the worsi^ cases

of corrosion in Boston have occurred where the difference

was but one and one-half volt«. A. T. Wellsof Chicago,
in describing to me an examination of some of the first

cases in Cincinnati, states that the "difference of potential

between the cables and the rail was never more than one-
half, and usually less than one-quarter volt." Such a
differecce between cable and rail would mean a much less

difference between cable and earth, where electrolysis

takes place. John C. Lee of Boston has experimer tally

Fifth—Breaking the metallic continuity of pipes at suffi-

c'ently frequent intervals is impracticable.
S'xth—It is advisable to connect the positive pole of the

dynamo to the irolley lines.

Seventh—A large conductor ex'ending from the grounded
side of the dynamo entirely through the danger territory

and connected at every few hundred feet to such pipes as
are in danger will usually insure their protection.

EAST BOSTON
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Eighth—It is beter to use a separate conductor for each
set of pipes to be protected.

Ninth—Connection only at the power station, to water or
gas pipes, v:\\l not ensure their safety.

Tenth—Connection between the pipes and rail or rail

return wires outside of the danger district should be care-
fully avoided.

Eleventh- Frequent voltaee measurements between pipes
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Condition after current was reverfcd by West End company. The shaded portions of the map are referred to in the paper as colored red.

of pipes, connecting the p'pes to them at frequent inter-

vals.

It is probable that the remedy which has been applied

to telephor,e cables in some c't'es has been the

more positive from ihe very failure, so far, to thor-

oughly protect the other systems of pipes against

electrolytic action. B ig. 14 (already mentioned) may
assist to a clear understanding of this. The cables are

here shown connected by a large wire to the dynamo,

caused the corrosion on lead and iron by a difference of

potential of i-ioo volt.

The facts certainly indicate that but a very small pres-

sure is necessary to produce the action and should dispel

the numerous statements that well bonded rails or a large

amount of rail return wires will alore overcome the

trouble. In some cities where electrolysis is in progress
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to-day the return copper nearly equals that of the trolley

and feed wire systtm. We cannot force the current to

take one path exclusively when others are open to it.

The facts given above, with others similar, though not
enumerated, lead me to the conclusions :

First—All single trolley railways employing the rails as a

portion of the circuit, cause electrolytic action and conse-

FIG. l3. DESTRUCTIVE EeFECT OF ELECTRICAL CURRENTS
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and earth should be obtained, and such changes in returrt

conductors made as the measurements indicate.

Electric Railway Litigation.

A press dispatch from St. Louis contains the informa-

tion that the suit of the Adams Electric Ri ilway company
against the Lindell Railroad company^has been brought ta

trial in the United S.ates Circuit Court of that city. The
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while water p'pes are not so treated. Therefore, the cur-

rent which enters the water pipes at points outside the

danger district passes to the neighborhood of the power
station, and, in leavir.g them there, raises the potential of

the earth about the cables. In other words, the current

flows from the water pipes to the ground and thence to the

cables in order to reach the dynamo.
Connecting any ore system of pipes to the dynamo will,

in a measure, protect other systems of pipes but connecting

all systems reduces the certainty or margin of certainty of
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protection to any one system. This will be apparent

from a little study of Fig. 14, just referred to.

When all cables and pipes in the danger district are con-

nected by sufficiently large conductors to drain thtm, a

careful adjustment in resistances in these several con-

ductors may be found necessary in order to insure a balance

between the several sjstems of pipes. It may lead to the

necessity of reducing the carrying capacity of the con-

ductor returning to the dynamo from the rails themselves.

The question has already arisen, and it doubtless will

be repeated here: "How small a difference of potential

EAST BOSTON
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Condition (Jan. 4) after connecting West End ground wire to cables near power stition. The shaded portions of the map are referred to
in the paper as colored red.

quent corrosion of pipes in their immediate vicinity unless

special provision is made to prevent it.

Second—A fraction of a volt difference of potential be-

tween pipes and the damp earth surrounding them, is

sufficient to induce the action.

Third—Bonding of rails or providing a metallic return

conductor equal in sectional area and conductivity to the

outgoing wires is insufficient to wholly prevent damage to

pipes.

Foui th-Insulating pipes sufficiently to prevent the trouble

is impracticable.

defendant company is using the Edison electric railway

system, which is claimed to be an infringement of the

patents granted to Dr. Wellington Adams for the applica-

tion of electricity to railway locomotion. The real de-

fendant, of course, is the General Electric company, which

will defend the validity of its patents.

The bill for the operation of a municipal gas and elec-

tric light plant at Annapolis, Md,, has been defeated.
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Apropos of the recent patriotic celebration in Massa-

chusetts, the Boston Globe remark? that "if Paul Revere had

only waited until now he might have gone out a good pait

of the way on an electric car." True; but he might even

have saved himself that trouble by calling up the villages

he wished to alarm on the telephone. If Mr. Rtvere

could re-visit the earth, he would find that electricity had

provided him means for accomplishing his laudable object

with neatness and dispatch and without stirring from his

own dwelling.

Elsewhere in this issue is presented another contribu-

tion on the subject of the electrolytic action of street rail-

way currents, Mr. Farnham's paper on the "Destructive

Effects of Electrical Currents on Subterrc r.ean Metal Pipes"

presents the views of telephone men on this subject, and

the measures thev have taken to overcome the troubles.

Electric railway engineers have given this subject much

attention, and several papers have been presented before

their associations as well as at the last convention of the

National Electric Light association. The telephoLC com-

panies are opposed to the present practice in street railway

construction, and in their opposition they have the support

of waterworks and insurance men. In view of these

facts it is evident that the street railway interests will be

compelled to work out some solution of this problem, and

every contribution on the subject, even though it may ccme

from an unfriendly smrce, should receive attention.

The Legislature of the state of New York is giving

considerable attention to subjects affecting the electrical

interests. Last week, when the Gerst bill to reduce

the price of telephones throughout the state was called up

it was expected it would pass the Assembly, as the Re-

publican members had decided to make it a party measure.

Despite the decision of the caucus, several of the Repub-

licans voted against the bill, and others left the house in

Older to avoid voting upon the measure. As a result, the

bill fell shoit 19 votes of the number required to pass it,

and it is now believed that it will be impossible to secure

ecough votes to put it through.

The Board of Trade and Transpoitation of New York

city which is advocating the passage of the ttlephone bill

has passed resolutions r. questing the Senate to instruct

the judiciary committee to investigate the statement made

by William H. Peckham in a speech recently delivered in

New York city to the effect that he had reason to believe

that the Metropolitan Telephone company pays $50,000

per year for "peace," the money being paid to city politi-

cians, but enough of it being disbursed at Albany to pro-

cure the necessary "peace," and to direct the committee to

report what influence, if any, such payments have had

upon the defeat of the telephone bills. It is hardly possi-

ble that anything will come from this agitation, but it

would seem as if the Metropoliean company would not care

to rest under such a charge.

Dr. Wellington Adams' claim that he is the inventor

of the application of electrical power for the operation of

street and other railways is now being tested in the courts.

The nominal defendant is the Lindell Railroad company

of St. Louis, but the burden of the defense will rest on

the General Electric company, as the Sprague-Edison sys-

tem is the one in use by the St. Louis company. The
General Electric company owns the Green patents, and it

will be interesting to observe whether these are brought

in to invalidate Dr. Adams' claim of priority. This

brings up the question, Who did first conceive the idea of

operating a railroad car by an electric motor supplied with

current from a stationary source? As is the case with so

many other electrical inventions, the origin of this does

not seem positively defined. Perhaps Moses Farmer, the

lately deceased electrical inventor, is entitled to the honor,

but there are several claimants. None of the investigators

in the 40's and 50's seemed to deem their productions of

sufficient importance to be patented; and, as the St. Louis

case shows, there Is a contention as to priority among the

latter-day patentees. It is hardly to be expected that Dr.

Adsms* suit will work any revolution in the street railway

business of the country, but it should bring to light some

interesting testimony.

Chicago wants rapid transit in the outlying districts and

on the crois-town lines, and the people favor the intro-

duction of the trolley system as it is the only means of

securing the desired service. The city council, the mayor

and the street railway companies, however, while pro-

fessing readiness to assist the people in securing relief, are

pullirg in different directions. As an illustration of this

the action of the council last Monday night may be taken

as a fair example. Ordinances were pending for the

North Side trolley lines and at the same time a communi-

cation was read from Mr. Yerkes, in which he said he

would not accept any ordinance which contained certain

provisions obnoxious to the company. The council

accordingly proceeded to insert these provisions and

passed the ordinance. In the case of the South Side

company the council was notified that the company would

not accept ordinances which required it to light the streets

upon which it operated electric cars, nor would it consider

the construction of a conduit system. Thereupon the

mayor announced he would not approve any ordinance

that did not provide for lighting the streets'and the council

committee insisted that a coaduit system ^be adopted for

the c[Oss-town lines. Altogether they have succeeded in

getting the subject thoroughly complicated, and the out-

Jo3k for rapid transit is not improved by these petty

squabbles. It is about time the aldermen settled down to

business, passed reasonable ordinances and insisted upon

the companies complying with the requirements. In this

they wou'd have the support of the people and if the

companies did not signify a willingness to comply it would

be very easy to find means for compelling them to do so.

Attention is again directed to the annual meeting of

the American Institute of Electrical Engineers, which will

be held at Philadelphia on May 15th, when the election

of officers will be held. Western members of the Institute

are particularly interested in this meeting, as the result of

the election will in a large measure determine their future

relations with the organization. The Institute at present

is controlled by the same coterie that has been in power

for several years, and it is evident that strenuous efforts

will be made by this element to retain its grasp upon the

management. There has been much dissatisfaction,

however, and this has been brought about by the high-

handed policy pursued. It is admitted that the present

administration is by far the most unpopular that has ever di-

rected the affairs of the Institute, and that there has never

been such widespread dissatisfaction during any previous

year of the organization's existence, nor has there ever

before been such general opposition to the continuance in

power of the dominant faction. ' Even in New York city, the

stronghold of this faction, there has been much severe criti-

cism of the management and the methods employed in the

administration of the society's affairs, and this has provoked

much bitterness in the ranks. There is no doubt that

the work of the organ'zalion has been seriously hampered

by the factional fights which have been indulged in, and

the influence of the association has been lessened by reason

of these dissension?. It seems under the circumstances

that the interests of the organization would be promoted

by the retirement of the dominatt faction and the election

of non-p artisan officers. But this is not to be accomplished

without a struggle, if, indeed, it will be accomplished at

all. The council's ticket contains the names of the repre-

sentatives of the clique which is row in control of ihe

Institute, and this element is determined to secure "vindi-

cation" if pcssible by the election of its ticket. It is in-

teresting to note that the council nominees do not include

the name of a single western member, although there has

been much talk about building up the Institute in the

West. It is true that many western members have been

added during the last few years, and that this list includes

many names which are known throughout the country.

Here are a few of the men who have been identified with

the electrical interests of the West, and who, although

members of the Institute, have been passed over in order

that the pregent administration might be vindicated;

Elisha Gray, Charles F. Brush, Lieut. F. B. Badt,

Frank B. Rae, Leo Daft. Samuel Insull, R. H. Pierce,

E. P. Warner, Charles Wirt, H. M. Byllesby, Prof. B.

F. Thomas, C. T. Lindcer, Lieut. W. F. C. Hasson.
George P. Low, L. Searing, C. G. Armstrong, B. J.
Arnold. E. M. Barton, A. H. Bauer, C. A. Brown, L. K.
Comstock, C, D. Crandail, F. W. Gushing. George Cut-
ter, C. C. Haskins, Angus S. Hibbard. C. H. Wilson, S.

E. Nutting, Prof. M. O'Dea, Alex. Dow, Prof. George
D. Shepardson, Prof. William Shrader, E. R. Weeks,
Prof. R. B. Owens, E. P. Roberts. E. A. Sperry, W, C.
Checev, Hon. Geo. B. Shaw, Prcf. John E. Davies,

Prof. D. C. Jackson.

The best friends of the Institute have been striving to

make that body truly representative in character of the elec-

trical engineers of the country, and they have advocated a

broad and liberal policy as opposed to the narrow course

which the present management is pursuing. There is a large

membership throughout the West that has no representa-

tion in the management, and it is evident that if the little

clique now in control of the organization can have its way

the same condition of afifairs will continue. Already the

"branch" meetings of the Chicago members have devel-

oped into a most ridiculous farce. No better illustration

of this could be required than is presented by the April

meeiing. The New York meeting was held at the usual

time, the paper of the evening was read and discussed, and

given out for publication in the electrical pa-

pers. The following week (April 2 5tb) the Chicago mem-
bers meet for the purpose of listening to this

paper, which has already been published. The only possi-

ble excuse that could be made for calling the members to-

gether at such a time would be to show them a few lantern

slides. The New York members evidently look upon the

Chicago branch as a sort of kindergarten, and its members

children who may be amused and kept in good humor by

showing them nice pictures. Every self-respecting mem-
ber of the Institute should resent the attitude which tfce

New York body has adopted in its dealings with outside

members.
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Invention and Development of the Tel-
ephone.^

By Herbert Laws Webb.

As has already been said, after the introduction of the

Edison carbon telephone and the Hughes microphone, the

Bell telephone was relegated to the place of the receiving

instiutnent of a telephone line, and microphonic tele-

phones, on account of their much greater power, were
used as the transmitting instrument. So that it has come
about that all magnet telephones are generally spoken of

as receivers, and carbon telephones as transmitters. Not-
withstanding this there have been cases where magnet
telephones have been used as transmitteis as well as re-

ceivers for regular exchange service. In Germany the

Siemens telephone, already described, was largely used as

a transmitter, and in Manchester, England, where an op-

position exchange service was started before the expiry of

the carbon transmitter patents, the new system was oper-

ated for some time with magnet transmitters with excellent

results.

Carbon transmitters may be generally divided into

three classes, viz., those that employ a single contact for

varying the resistance of the primsiy circuit, such as the

Blake; those that employ several contacts, of which there
is a large number, all of them modifications of the original

Hughes microphone, and those that employ granulated
carbon, known as the Hunning type, after the originator
of this idea.

In this country only three forms of carbon transmitter
are in general use, the Blake, the "long-distance" and the

FIG. I. INVENTION AND DEVELOPMENT OF THE TELE-
PHONE.—BLAKE TRANSMITTER: B. RUBBER BAND;

c, clip; a, damper; l, iron bracket;
F, ADJUSTING SCREW; D, DIAPHRAGM.

""solid back." The two latter are modifications of the

Hunning transmitter, employing carbon granules. In

Europe the variety of carbon transmitters in use by dif-

ferent companies and administrations is very large. A
great minyof these are microphonic transmitters pure and
simple, containing a greater or lesser number of carbon
pencils arranged in a more or less fantastic manner.
The patents covering the carbon transmitter are owned

by the American Bell Telephone company. The Berliner

patent, which was issued at the end of 1891, contains

some very broad claims, and practically covers every
possible form of carbon transmiiter, having two "elec-

trodes in contact with each other." Tfce Edison patent,

issued a few months later, makes a good second to the

Berliner. These two patents were in interference in the

Patent Office for a number of years; they were eventually

both issued, and are now controlled by the Bell company,
which also holds the patents on various special forms of

transmitters, such as the Blake, "lons^ distance," "solid

back" and others gotten up in the laboratory of the com-
pany.

the BLAKE TRANSMITTER.

The Blake transmitter, Fig. i, is the standard instrument

for local work in the United States, and is also the principal

transmitter used in Canada and Great Britain. It is a

fairly good all a round instrument of comparatively simple
construction, cheap in first cost and cheap 10 maintain, as

it requires small battery power. Its chief disadvantage is

the necessity of very careful adjustment to get good results

in the first place, and of frequent inspection and readjust-

ment to keep it up to the point of giving good transmis-

sion. When well adjusted and properly taken care of,

nothing better could be desired for lines of moderate
length. The construction of the Blake transmitter

appears complicated at first sight, but in reality it is very

simple; each of the parts has an important function to

perform, and on all beirg in good condition depends
the efficient working of the instrument.

The variable resistance is made in the following way:
A slender spring carrying a platinum contact point bears

on the center of the diaphragm. A second spring carries

a button of compressed carbon let into a rather heavy
socket of brass. The face of the carbon button presses

lightly on the platinum contact point of the., first spring.

The vibrations of the diaphragm cause the pressure of the

platinum point on the carbon button to vary, resulting ia a

variation of the resistance at the contact. The secret of

the good working of the instrument is that the two sides of

the contact have no rigid bearing. In Edison's first trans-

mitter he made one carbon contact solid with the case and
the other solid with the diaphragm. Consequently, the

-variable contact was not sufficiently "sympathetic," as it

were, with the vibrations of the diaphragm, and the in-

strument did not work well. Blake discovered the reason

of the defect and applied the remedy.
In the Blake transmitter the carbon button "stands up''

to the platinum contact, securing the full effect of the

I, From advance proofs of "The Telephone Hand-book," pub-
lished by the Electrician Publishing company, Chicago (now in

press). Price, $1.

variations in pressure because of the weight of the brsss

socket; that i?, because of its inertia, or resistance to be
set in motion. The platinum contact is held against the

diaphragm by the carbon button, but the normal set of its

spring is toward the button and away from the diaphragm.
Consequently we have a delicately balanced arrangement
that is susceptible to change by the least vibration com-
municated by the diaphragm to the platinumpoint. A
sectional view is shown in Fig. 2.

The arrangement of the paits to allow of proper ad-

justment of the springs is very ingenious. An iron ring

is attached to the inside of the case, this ring having a
bracket, or projection, top and bMtom. To the top
bracket is attached a piece of angle iron bent at its upper
part to a right angle, at the lower part to an obtuse
angle. The lower bracket serves as a bearing for the

screw by which the iron support may be adjusted. The
top part of the support carries the two springs, which are

insulated from each other by hard rubber washers. The
carbon spring is sheathed with a rubber s'e^ve, the dia-

phragm (generally of iron) is clamped over a rubber gasket,

and is provided with a damper consisting of a metal spring

screwed to the inside of the case. This damper is rubber-

covered and has a little cloth pad that presses on the
diaphragm near its center. The damper checks the vibra-

tions of the diaphragm as quickly as they have done their

work, preventing continued vibrations that would interfere

with those following. The adjustment of the springs is

effected by means of the screw bearing on the obtuse
angle of the ire n support. Turning the screw upward forces

the support, and consequently the carbon button, toward
the diaphragm, increasing the pressure between the button

and the platinum contact. A reverse action of the screw
allows the support to come away by reason of the outward
set of the spring by which it is attached to the iron frame,
resulting in a decrease of the pressure between the button
and the platinum ccntact. The normal set of the spring

with the platinum cont£.ct gives it a tendency to follow the

carbon button, and if the button is pulled back the plati-

num cont ct should follow it nearly half an inch. The
best adjustment is when the pressure of the carbon button
on the platinum contact just holds It lightly against the

diaphragm, not so lightly as to allow of any separation or

break when the diaphragm is vibrated by the voices.

The two springs of the transmitter are, of course, con-
nected in circu t with with the piimary wire of the induc-
tion coil and with the battery. The induction coil gener-
ally used in the Blake transmitter has a resistance in the

primary of half an ohm and in the secondary of about 250
ohms.

New Cable Line to Europe.
The steamer P'araday left London, April iilh, with a

portion of the new cable of the Commercial Cable com-

pany, which is to be laid from Waterv lie, on the coast of

Ireland, to Nova Scotia. The Faraday is not large enough

to stow the entile cable, which will be about 2,000 miles

long, and the process of laying it will include the dropping

of about 400 miles of cable on one side of the Atlantic,

then the placing of another 400 miles on the other, and

finally the picking up of' bcth portions with the main part.

The new cable was made by Siemens Bros. & Co., limited,

of London, who have a process for which they claim great

improvements over previous systems. They have promised

the Commercial Cable company, it is said, that this cable

v/ill sff jrd 33>^ per cent, in improvement in speed over

any cable the company now has in use.

While the contractor is a London firm, a very large

proportion of the copper used in construction will be fur-

nished by the Messrs. Roebling of Trenton, N. J. There

will be 500 pounds of copper to the nautical mile and 320

pounds of gutta percha, making the cable the largest that

has ever been made up to this lime. An unusual armor

has been put upon this cable to resist the anchors in the

fishing grounds of the Nova Scotia coast. Every portion

of the cable has been tested with a current of 5,000 volts.

Central Station Business in Chicago.
Probably the condition of the business of the central sta-

tion companies of the country is the most sensitive bar-

ometer of the state of trade in the general electrical in-

dustry. It certainly is if the term "central station com-

panies" be considered broad enough to embrace corpora-

tions supplying electrical energy for the operation of rail-

road systems as well as those engaged in the lighting

business. As this is the case, it is gratifying to observe

that such an important concern as the Chicago Edison

company, which operates five central stations in Chicago,

and does the lion's share of the business in this city, re-

ports that it is now selling as much current—perhaps a

little more—as it has ever done. On April 14th there were

connected wiih its mains arc lamps, motors and incandes-

cent lamps of a capacity equivalent to the energy con-

sumed by 241,741 16 candle power incandescent lamps.

As additions to the load are being constantly made, the

equivalent of incandescent lamps connected may now be

safely placed at 250,000. This is not only a striking

demonstration of the electrical development of Chicago,

but it is an enccuraging indication of a betterment of

business conditions, in which the electrical industry is

participating.

Incandescent Lamp Litigation.

In the Uuited States Circuit Court at Boston, befcre

Judge Colt, Saturday, April 14th, the General Electric

company asked that an injunction be granted, restraining

the Boston Incandescent Lamp company from manufac-

turing incandescent lamps. The lamps manufactured by

the Boston Incandescent company do away with the use of

leading-in wires, utilizing as conductors, two strips of a

finely divided fi'm of silver adhering to the

sides of a glass tube, by means of printer's

ink which, when the tube is melted and pinched

together, oxidizes and disappears. Iron wires are inserted

in either end of the tube before it is pinched together, to

which the carbon filament and circuit wires are attached.

The lamp, the complainant's attorneys claimed, is an all

g'ass chamber, has a vacuum, employs a carbon filament

and infringes the second claim of Edison's patent.

Judge Lowell claimed that it did not infringe the patent

in that it did not have any leading-in wires sealed in the

glass, whereupon it was explained that a wire consisted of

a strip of finely divided metal whose separate molecules

are held together by a cohesive force, inferring that the only

difference between the wire and the finely divided

film was in the distance between the molecules. It was
also claimed by the plaintiff that, according to Prof. Cross,

there was nothing new or novel in using a finely divided

film to transmit a current of electricity, it having been
known as early as i86r, as well as the knowledge of the

proper amount necessary to replace a given size of wire

audits co-efficient of expansion. While, according to the

affidavit of Prof. Walsh for the defense, it was claimed

that the process of commercially leading the current into

the lamp by means of a strip of finely divided metal was
new, ingenious and pretty from a scientific point of view.

The defense gave figures claiming a great saving in ex-

pense in using the finely divided silver over the use of

platinum to. meet the affidavits of the plaintiff, which
claimed the divided silver to be more ccstly. The ccurt

took the case under advisement.

In the United S;ates Circuit Court at Boston before

Judge Colt on April 14th the General Electric company,
represented by Mr. Fish, brought action against the Davis
Lamp company for contempt. The Davis company not

long ago was shut up by the General Electric company, and
in order to carry on its repair business and not infringe the

Edison patent it sealed into the top of the lamp a small

piece of platinum so that it would not be an all g'ass

FIG. 2. INVENTION AND DEVELOPMENT OF THE TELE-
PHONE,—SECTION OF BLAKE TRANSMITTER: D, DIA-
PHRAGM; S', CARBON SPRING; S. PLATINUM SPRING;

L, IRON BRACKET; F, ADJUSTING SCREW.

chamber. The court declared this to be unlawful, and

warned the Davis company not to continue the practice.

Units of Electrical Measure.
T. C. Mendenhall, superintendent of the United States

Coait and Geodetic Survey and of Standard Weights and

Measures submitted the report of the chamber of delegates

of the International Congress of Electricians held at

Chicago last summer to Secretary of the Treasury Car-

lisle. Having secured his approval an effort is now being

made to secure the adoption of the report by the United

States government. Mr. Mendenhall announces the

formal adoption by the Office of Standard Weights and

Measures, of the names and values of units of electrical

measure as reported, the same being in accord with the

recommendations of the International Congress of Elec-

tricians of 1893.

The new Calumet club house on the corner of Michigan
avenue and Twentieth street, Chicago, is being wired for

1,400 incandescent lights. Current will be supplied from
the Twenty seventh street Edison station.
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Standard Alternating Current Lighting
System,

The Standard Electric company of Chicago has placed

upon the market its new slternating current system, which

embraces alternating machines from 27 to 137 kilowatts

capacity. The generator as shown in the accompanying

cut has a capacity of 1,250 lights, and operates at a poten-

tial of 1,100 or 2,200 volts. The machine has 14 poles,

lun at 1,070 revolutions per minute, and gives a period-

icity of 125 per second. It is the result of a year's experi-

ment and development upon the part of the Standard com-

pany's consulting electrician, C. E. Woods.

The genera! lines of the machine mechanically are

identical with the company's series arc light dynamo and

constant potential direct current multipolar generalors.

The general featurts, electrically, are similar, all the ma-

chines being of a const quent pole type of field and ring

armature. The spherical winding of the fields of the ma-

chine illustrated admitsof free ventilation of the armature,

and, at the same lime, it is claimed, removes them from

any inductive irfiuence from the armature. By this de-

sign the poles are much shorter, giving a shorter magnetic

circuit, and a gross weight in the machine of about two-

thirds of the usual type for the same output. The arma-

ture is of the surface drum-wound type, the two halves

of the armature being in parallel. The spider construc-

tion of the armature has been especially designed for

rigidity, and gives a form of ventilation that has long been

recognized as desirable. From the illustration it will be

noticed that this machine is entirely self-contained, the

exciter being part of the generator proper, inasmuch as it

is on the same shaft as the alternating armature, the fields

being supported around this by a brass bracket fastened

to the base of the alternator. The exciter is a small mul-

tipolar machine with a cross connected arma'. ure, thus

using only two sets of brushes at 90 degrees apart on the

upper side of the commutator. The machine is furnished

with self-oiling bearings of the universal ball bearing

pattern, using two rings for conveying the oil from the

reservoir to the shaft above. A glass oil gauge is at-

tached to each journal protected by a brass shield to keep

the glass from being broken, wiih a cock inserted in

the bottcm for drawing off oil when necessary. The

journal is mounted on an iron sub-base provided with a

right and left hand ratchet, which can be attached to either

end of the machine as desired. Mr. Woods has also pro-

vided in connection with this line of alternating machines

a new type of transformer, the principal features of which

are that it is fiie-proof inside and water-proof outside,

Western Electric Dynamos for Detroit.

The Western Electric company, Chicago, recently

closed a contract with the public lighting commission of

the city of Detroit for eighteen loo arc light dyn&mos,

and these machines are now in process of construction.

in Detroit, has been a bone of contention for the last six

months. Matters progressed favorably until it came to the

point where the cenlract for the electrical machinery was

to be let, at which time the city council aspired to dictate

to the electric lighting commission and refused to con-

WESTERN ELECTRIC DYNAMOS FOR DETROIT.

The specificatiors for these machines were unusually se-

vere, and a thorough test made at the factory of the West-

ern Electric company a few weeks ago by disinterested

experts showed that the machines were far in excess of

th2 requirements of the spec'fications. The design of the

STANDARD ALTERNATING CURRENT LIGHTING SYSTEM.

and provided with an entirely new form of fusing device.

He has also for use on this system a complete line of in-

struments embracing voltmeters ampere-meters and
ground-detectors, which are all of an entirely new form of

construction and principle in design.

dynamos, as shown in the accompanying illustration, is

new and embodies a number of improvements which are

of considerable merit.

The municipal electric light plant, which is being erected

under the supervision of the electric lighting commission

firm the contract. It is said that the common council has

decided that the city council had no authoiity in the mat-

ter, and the commission is going ahead with the work.

Ground has been broken for the power house, which will

be located in Atwater street, near Bates. Two thousand

spiles will be driven for the foundation. The plant will

have a 10 inch concrete floor. The building will be 150 by

136 feet wide and two stories high. The plant will consist

of eighteen of the Western Electric company's arc ma-

chines, seven Peck double-deck, down draft boilers, fur-

nished by C. C. Peck, Rochester, N. Y., and five marine

type, triple expansion engines, made by S. F. Hodge &:

Co. of Detroit. The plant will run 1,500 of the new

Brush-Adams arc lamps at the start, which the Brush

Electric company of Cleveland, O., will furnish. Alex-

ander Dow, the city electrician, is investigating the merits-

of several incandescent machines, es the commission is-

also figuring on running an incandescent plant. The arc

lighting plant is expected to be completed next fall.

In the 100 light machine of the Western Electric com-
pany the magnetic field is arranged with four poles, alter-

nately north and south, in sjmmetrical relation with ihe-

armature, the excitation being effected by fcur coils con-

nected in series included directly in the circuit of the dy-

namo. The armature is of the ring type, having a large

numbercf small coils with a series group system of con-

necticns. The commutator is large, has amjrJe air space

between segmenlF, removable segments, carbon brushes,

and fireproof insulation. At a speed of 500 revolutions p{ r

minute, the dynamo will supply 100 lamps on a circuit

twenty miles in length, maintaining a current of 9.6 am-
peres, and while so operating may be instantly shcrt cir-

cuited, or the circuit opened without injury to thena-
chine. Extreme and sudden changes in the number of

lamps do not endanger the machine nor cause troublesome

interruptions in the action, and the machine will operate

on any load from zero to maximum with very moderate-

heating and with great stability and steadiness, no injuri-

ous sparking at the commutator occuiring under any con-

dition of load. No lubricant or blowout device is required

on the commutator, and but little attention to keep it in

proper working condition, as to destiuctive flashing take&

p'ace under any circumstances. The bearings of the ar-

n: ature shaft are self-oiling and self-aligning, of ample pro

portions and best material. Gauges are provided which

enable llie attendant to observe the height of the oil in the

reservoirs at all times. |As a particularly desirable feature,,

attention is called to the very compact form of this ma-
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chine, the small floor space required, and to the fact that

notwithstanding its compactness great accessibility of

parts and ease of removal is secured, while the machine is

adapted to be directly connected to a high speed engine or

driven by belt.

Chicago Interests of the General Elec-
tric Company.

An interior view of the new Chicago offices of the Gen-

eral Electric company on the tenth floor of the Monadnock

rooms are light and airy, and the arrangement is very

compact and convenient.

The large, new Chicago warehouse of the General

Electric company is illustrated in Kig. 2. It is located on

the West S'de, on the line of the Wisconsin Central,

Chicago & Great Wes'.ern and Baltimore & Ohio tracks,

and is entirely devoted to the use of the company. It con-

tains a large stock of electrical machinery and merchan-

dise, and considerable spaje is devoted to the repair shop.

The shipping facilities could hardly be improved. The

Three-phase Apparatus of the General
Electric Company.

. The apparatus employed by the General Electric com-

pany in its three-phase power transmission work has all

been designed with a view to obtain high commercial

efficiency and close regulation. The accompanying

illustrations show a 300 kilowatt - three-phase generator

and a 15 horse power three-phase induction motor. In

the generator, Fig. i, the armature and field coils are alt

highly insulated, so that the danger of accidents is re-

duced to a minimum, and fairly high voltages may be used

with the certainty of obtaining a thoroughly reliable ma-

chine. The bearings are self-aligning and self-oiling»

and the armature being carefully balanced upon rigid

supports, the machines run with scarcely a tremor. The
magnetic circuit and the windings are so proportioned that

the machines run exceptionally cool and require little or no

attention to the rheostat, even under considerable changes

offload. In the large, direct-driven machines, and in

CHICAGO INTERESTS OF THE GENERAL ELECTRIC COMPANY —THE NEW OFFICES.FIG. I.

block is shown by Fig. i of the accompanying pictures.

The removal from the old building at 173 and 175 Adams
street was accomplished nearly two months ago, and the

electrical fraternity of Chicago has now become accus-

tomed to the change. The Monadnock, seventeen stories

high, rears its huge outline on Jackson, Dearborn and

Van Buren streets, and is one of the largest office build-

ings in Chicago. It has become quite an electrical center,

containing the offices of a larger proportion of the elec-

trical concerns of Chicago than any other building. The

rooms occupied by the General Electric company, 1042

FIG. 2. THREE-PHASE APPARATUS OF THE GENERAL
ELECTRIC COMPANY.

all cases in which light weight is essential, the magnetic

circuit, aside from the armature, is composed of cast

steel. The standard periodicify employed is 60 cycles

per second, 7,200 alternations per minute. This is suf-

ficiently high to permit the ready use of incandescent and

arc lamps and the employment of all standard trans-

formers. It is also low enough to permit the use of in-

duction motors under the mcst advantageous ccnditions,

and to avoid trouble from self-induction and capacity

effects on the line except at very great distances.
'

Certain of these 'machines are arranged! *° •'^^° ^^ 33

THREE-PHASE APPARATUS OF
ELECTRIC COMPANY.

THE GENERAL

to 1056 inclusive, take up the whole of the southern end of

the tenth floor and are fitted up handsomely, so that the

company has one of the finest suites in the building. En-

tering the offices from the hall, the accounting depari-

ment, credit department and cashier are on the right; en

the left are General Manager Sunny's office and the tel.-

graph and telephone operators, A railing separates the

hall from the main office, in which are located the sales-

men, purchasing agent, engineers, etc. The departments

—railway, under Theodore P. Bailey; power and mining,

under W. F. White; lighting, under J. W. Johnson, and

supplies, under P. J. McFadden—are on the eastern and

soathern sides of the building in separate offices. The

FIG. 2. CHICAGO INTERESTS OF THE GENERAL ELECTRIC COMPANY.—WAREHOUSE AND REPAIR SHOP.

offices and warehouse are connected by private telephone

lines, and prompt fulfillment of orders is insured.

The Association of Practical Electricians, Chicago, has
been incorporated. The incorporators are George E.
Sandford, G. H. Jacob and J. L. Hagardorn.

cycles, which periodicity is that adopted for very long

work, in order to reduce the induction and capacity effect

on the line, and in plants where the use of rotary three-

phase continuous current converters is of prime import-

ance. All of these three-phase generators can be

arranged for direct driving from Pelton^ wheels,
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ami the larger units lend themselves with facility to direct

coupling to turbines. They have an tfliciency of at least

qo per cent., rising to 95 per cent, in the largest sizes.

With slight changes they can he used as self-s-tarting syn-

chronous motors. Thty come up to speed under light loads

without the intervention of clutches or starling motors.

They are fully as efficient as the generators, run in absolute

synchronism with them, even under heavy overload.

Synchronous motors are of especial value in power trans-

mission, as by strenglhenicg tl.eir liflds it is possible to

compensate for loss of voltage due to induction in the line.

In Fig. 2 is show a G:neral Electric 1 5 horse power three-

phase induction motor. These motors are substantially

equal to good shunt wound motors, but have no moving

contacts, the only connection with outside circuits being

through the three binding posts on the top of the motor.

The magnetic part of the field and armature is constructed

of annealed laminated iton. The current from the outside

circuit passes through windings imbedded in the stationary

field punching. The winding of the armature has no con-

nection with the electric circuit, but is short circuited on

itself through a small number of heavy copper bars united

at the ends by connectors. It is furnished with a starting

resistance placed within the armature spider. At starting, a

sliding collar along the shaft is kept out of contact with the

switch serving to short-circuit the resistance.When the motor

is nearly at speed the contact ring is slid along the shaft,

engages the switch points and short-circuits the armature.

This renders possible a large starting effort with a current

limited by the resistance, which is so adjusted as to give a

starting torque equal to the running torque at full load with

somewhat less than the full load lunning current.

The massive character of the armature winding, in which

the electromotive force is only from 10 to 25 volts, renders

burnouts almost impossible.and the absence of commutators

and collecting rings obviates the danger of sparking. It is

claimed that these induction motors are electrically equal to

direct current machines of the same capacity. They are

recommended for all units below 100 horse power, above

which synchronous motors would be preferable.

Bryant Chandelier Pull Switch.

The latest speciaUv placed upon the market by the Bry-

ant Electric cf-mi a y is a chandelier pull switch, «h ch is

CORRESPONDENCE.

BRYANT CHANDELIER PULL SWITCH.

illustra'-ed in the accompanyiDg figure. I(s capacity is

five amperes and it is siogle pole. The switch is encased

in a porcelain block and can be placed titber in the

canopy at the ceilirg cr in an ornamental ball, such as is

feu. d en some chandeliers at the base. The operating cf

the switch is done by means of a ring and chain, one puil

turning on the lights, the next turning thera off. The

switch is well made and bids fair to meet with popular

favor.

As an evidence of I'ow the hard times have affected the

the business of some electric lighting companies, the de-

crease in the business of the Denver, Colo., Electric

Light company is of interest. On July i, 1893, the com-

pany was supplying current to 1,700 arc lamps; on January

I, 1894, only 841 lamps were in circuit; and on February

1] 1894, the number had decreased to 800.

New York Notes.

New York, April 23.—The future of the rapid transit

bills now before the Legislature hardly seems more bright

than it did a week ago. Genuine opposition has been

encountered by the bill festered by the Chamber of Com-

merce, and grave dcubts are now en'e tained as to its ulti-

mate passage. Much complaint has been made of the

persistent and open lobbying \Thich is being done by what

are said to be the repiesentatives of elevated railroad inter-

ests in New York cicy. The Albany dispatch to the

Times of April i8'h says:

Unless Speaker Malby and Lieutenant-governor Sheehan
crush the lobby and drive its representatives from the floor-

the Chamber of Commerce rapid transit bill will be beaten

before the Legislature reads it A more brazen and
audacious exhibition on the part of the lobby has not been
seen within the past decade.

The bill was advanced to its third reading in the Assem-

bly last Tuesday, and on Friday the Senate reported it, as

well as the Butts-Lueow bill, both amended to provide for

non-partisan commissions. These bil's legislate out of

office the present rapid transit commissioners, and provide

for the appointmect of a new board. They also p-'ovide

that the new board of rapid transit commissioners shall de-

vise plans for a complete rapid transit system, and that it

shall ascertain the cost of the system. The question is to

be submitted to the people of New York next fall in order

to determine whether it is the popu'ar idea to build the

road at the expense of the city. These bills will be a

special order for to-morrow's session. By report'ng both

bills Ihe Senate committee on railroads avoided the

responsibility of choosing between them and further com-

plicated the question, as it will come up before the Senate

in such a way as to make final action more difficult

than if only one bill were to ^3e considered. To-morrow

should be an important day to promotors of rapid transit.

Last Friday the bill proposed by Mr. Gerst of Erie, re-

ducing the telephone rates in the cities of the state was

lost by a vote which showed very plainly that the eventual

outcome of the bill was at no time in serious doubt. It

was known that both political parties were opposed to the

bill and it is not likely that any further agitation will be

started upon the subject.

It appears from the facts that have recently been brought

to light that there is a claimant for the honor of being the

first man to build an electric car in the person of Dr.

Gardner Quincy Colton of New York. Dr Colton has

upon exhibition in his dental rooms in Cooper Union,

an electrical locomotive about a foot long, which he

states he built in 1847, wi-.h -the idea of drawing a

toy pissenger car aiound a circular track. It is run by

an ordinary cell battery, which is on the fljor, under the

circular track, and the electric currents are conveyed

through wires to the insulated brass bands which form the

rails of the track. The wheels of the locomotive convey

the electric currents to two electro-magnets, which act

alternately in moving the driving rod of the engine, an

eccentric projection on the crank serving the currents to

each magnet in turn. Dr. Colion invented the locomotive

but never thought of getting a patent upon it. The loco-

motive was exhibited in Cincinnati, St. Louis, Memphis,

New Orleans, Mobile and in several large towns in New
England in the course of a series of lectures that Dr.

CoUon delivered, at the conclusion of which it was placed

in a trunk and forgotten for many years. About a year

ago, when a suit was begun in Chicago to test the val dity

of a patent for an electrical railway, one of the lawyers

interested in the case sought out Dr. Colton and made in-

quiries about the little locomotive, declaring that the

publication of Dr. Colton's inveniion fortv-seven years'

ago was sufficienr to make the patent invalid. It was a

long time before Dr. Colion could find the old toy, but he

made inquiries among his relatives, and at length the

engine was found in the garret of a house in Vermont

which is the home of a daughter of Dr. Co]ton*s sister.

Lately Dr. Colton was called as a witness before a referee

in the patent suit, and the locomotive which he had ii

-

vented and exhibited io 1847 was photographed. It works

well now, although its appearance proves its age.

The campaign against overhead wiies which the city

authorities are now conducting has been carried into Wall

street. About 150 wires were cut by the linemen upon the

street. W. F. O.

the recent contracts which th's firm has secured are a

complete plant for the ferry boat Pleasure, operated by

the Windsor Ferry company, and a 500 light plant for

Farrand, WilliamJ lS: Ciark. Cam;roQ & Gillett have also

installed a plant for the Ilincheman Drug company.

This plant is operated by an Otto gas engine furnished by

Schoonmaker Bros., the local representatives.

Brownlee & Co., well-known dealers in cedar and pine

telegraph and street railway poles, report th it they have

done 50 per cent, more business this year than they did dm ing

the corresponding period last year. This is probably due to

their increased facilities for manufacturing poles, cross-

arms, etc., which enable them to make better prices.

Among the orders which Brownlee & Co. have received

within the last week are the following named: One for

6 DO octagonal pine poles from the Dayton, O.. City Rail-

way company; one for 275 octagonal pine poles to be

shipped to the Alleghany Traction company. A'leghany,

Pa., and another for 100 poles for the Lafayette Street

Railway company, Lafayette, Ind.

The Detroit Dynamo company has installed 120 horse

power in motors and generator in the foundry of the Ideal

Manufacturing company, Detroit. This is the only elec-

trically operated foundry in the city.

The public lighting commission has decided to purchase

the lighting towers from the Detroit Electric Light &
Power company, together with all the material in that

company's plant which can be used in the municipal

plant.

Annong the recent sales of the Detroit Motor company

may be mentioned the following: One 25 horse power

geneiator of 300 lights' capacity to the park commissioners

for lighting Belle Isle Park; two 25 kilowatt dynamos of

S DO lights' capacity for the Home Savings Bank building,

and one generator of 500 lights' capacity, to Farrand,

Williams & Ciark. F.

Detroit, Mich,
Detroit, April 21.— Cameron & Gillett, contractors

for electrical construction work, have opened an office at

49 Wilcox street, and are rushed with orders. Mr.

Cameron is well known in electrical circles through his

connection with the Detroit Electrical Works. Among

PERSONAL.
F. W. Gushing, Chicago, left for Europe Monday. Mr.

Gushing will represent the Gray telautograph interests in

Eogland and France.

Thomas J. Duncan, formerly with William Cramp's Sons
and the Langhome, Pa., Electric Light company, has
accepted the position of superintendent of the Haddon-
field, N. J., Electric Light & Power company.

P. J. McFadden, formerly in charge of the meter de-

partment of the Chicago office of the General Electric com-
pany, has been made manager of the entire supply depait-

ment, which now includes meters. A. M. Searles, who
has hitherto looked after the interests of the supply depart-

ment, will engage in other work for the company.

Wells Goodhue, the well-known electrical specialist, of
Chicago, lectured on Friday evening, April 20, at the La
Salle Institute, Wabash and 35th street, on "Hawaii
and Her Troubles." Mr. Goodhue showed a thorough
knowledge of his subject and delivered a most entertaining

lecture. G. W. Conover managed the stereopticon. The
entertainment was under the auspices of Brother Adjutor,
president of the La Salle Institute.

NEW INCORPORATIONS.
Taylor-Belding Electric company, Chicago; capital

stock, $10,000; Charles H. Taylor, Chicago, III.

ELECTRIC LIGHTING.
An electric lighting plant is being iastalled by the town

of Globe, A. T.

Oxford, Ind, will own its electric light plant, and the
streets will be illuminated by arc lights.

The authorities of Seattle, Wash., are discontinuing
the use of incandescent electric lamps as rapidly as possi-
ble, and arc lamps are being substituted.

An isolated plant consisting of a 30' kilowatt Edison
dynamo directly connected to a Ball engine has been in-

stalled in the Industrial Home for the Blind, Chicago.

A consolidation of the gas and electric lighting interests

of Eureka, Cal., has been perfected, and the combined
enterprises will be hereafter known as the Eureka Light-
ing company.

The fine new steamer, Northwest, of the Great North-
ern line on the great lakes, has been equipped wiih a 36-
inch searchlight projector, which was exhibited at tae
Wor'd's Fair.

ELECTRIC RAILWAYS.
Citizens of Sanilac Center and Caraonvil'e, Mich., are

trying to raise enough money to build and operate an
electric road between the two towns, a distance of eight
miles.

The Toledo, Monroe & Detroit Electric Railway com-
pany has succeeded in obtaining a franchise through Mon-
roe, Mich., after several vain attempts. The road, ex-
tending from Toledo to Detroit, is to be completed within
eighteen months.

A deed of trust on first mortgage gold bonds for $650,-
000 to the Illinois Trust & Savings bank was placed on
file April 6th by the Chicago-North Shore Street Railway
company. The deed is under date of March 15th, and is

for eighteen years, expiring April i, 1912. It is to cover
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bonds already issued to the amount of $650,000 and fu-

ture issues to aggregate not over $1,500,000. The
mortgage covers all property, including real estate,

rolling stock, tracks, stock, etc., now owned, or that

may in future be acquired by the railway company.

MISCELLANEOUS.
The last issue of the Jou7-}ial of the Franklin Institute

announces the award of the EUioti Cresson medal to Nikola

Tesla for researches and discoveries in high frequency

phenomena.

It is reported that Siemens & Halske are exper-

imenting with an electric plow on the estate of Biesdorf,

the property of Arnold von Siemens. A great success is

looked for with the electric plow in Java, where large

tracts of land lie fallow in consequence of the distruc-

tion of draught animals by the cattle plague.

The last issue of the cDnstitutions by-laws and list of

members of the Western Society of Engineers, with rooms
at 51 Lakeside bui'ding, Chicago, shows the society to be

in a prosperous condition. The officers for 1894 areas
follows: President, H. B. Herr; vice-presidents, D. W.
Mead and H. C. Draper; secretary and librarian,

Thomas Appleton; treasurer, David L. Baims.

The Montreal Electric club has been interesting itself

in the interior wiring problem and has adopted and retora-

mended to the architects of the city a set of rules, by the

observance of which, it is hoped, that a reform in this line

of work may be effected. The rules have been approved by
the city electrician, and if their rigid enforcement is ob-

served, there will be small room for future complaints.

TRADE NEWS.
The Sunbeam Lamp Manufacturing company of Chi-

cago is permanently located in the Chicago Title & Trust
building, 100 Washington street.

The Fontaine Crossing & Electrical company Detroir, is

having. an excellent demand for its incandescent machine,

and has filled a number of large orders of late. Mr.
Roberts, the manager of the company, considers the out-

look for business very good.

The Western Telephone company, Monadnock building,

Chicago, has installed a station of 50 instruments with all

necessary appliances, in Russellvil'e, Ky. The company
is also constructing a fine private telephone exchange for

the Johnson company of Johnstown, Pa.

The Rue Manufacturing company, 116 North Ninth
street,Phi[ade]phia, manufacturer of injectors, ejeccors and
other jet apparatus, has issued a comprehensive, illustrated

catalogue describing the machinery of which the company
makes a specialty. Full directions are given for the set-

ting up and installation of the apparatus.

The Perkins Electric Switch manufacturing company,
Hartford, Conn., is sending to the trade an illustrated price

list of such goods as the company manufactures itself and
for which it lias secured United States lettei s patent. Single

pole, double pole and various forms of flush switches are

described as well as different forms of sockets, arc lamps,
etc.

The Daytcn Globe Iron Works company, manufacturer
of the new American turbine water wheel, rag engines and
pulp grinders, Dayton, O., has issued a new catalogue
which contains lists of gearing, shafting, pulleys, coup-
lings, journal boxes—in fact a full line of power transmit-

ting machinery of which the company makes a specialty.

It is fully illustrated and well arranged.

Under the title of "More Light on the Subject," the

Southern Electrical Manufacturing & Supply company.
New Orleans, La., has issued a book containing a list of

the.electric plants it has installed and a number of testi-

monial letters which it has received. Judging from this

. work the company must be in a condition of prosperity,

for the list is long and the letters are many.

The Mica Insulator company, 218 Water street, New
York, is pushing the sa'es of the micanite insulator in

every direction. Micanite is made of pure India sheet

mica. It does not absorb oil or moisture. Its mechani-
cal and electrical durability is pronounced, and it is equal
in efficiency to India sheet m;ci. One of its special ap-

plications is in its use in rheostat boxes. It is giving ex-

cellent satisfaction in such service.

The Blair Lamp Adjuster company, Omaha, Neb., is

sending to the trade a pamphlet of testimonials received,

testifying as to the operation of the Blair lamp adjuster.

This device is easily attached to the ceiling and remains
stationary. It will not get out of order and will take up
eight feet of cord. The companv claims that it meets all

the requirements of the Fire Underwriters' association.

The office of the company is in Omaha, Neb.

The General Electric company has just issued a hand-
some souvenir, which will be appreciated by business men.
It is a date book gotten up in the form of a double in-

dexed diary. The book is handsomely bound and on the
outside front cover are the words: "With the compliments
of the General Electric company." It will be a daily re-

minder to every one who is so fortunate as to receive one
of the company, and in this way will no doubt prove a
very valuable advertisement.

The Massachusetts Institute of Technology, Boston, has
issued its annual catalogue for 1893-1894. The book
contains a register of graduates, register of students,
schedule of topics, a chapter on the subjects and methods
of instruction, the courses of instruction and the require-

ments for admission. The course in electrical engineering
is made prominent. It is designed to meet the needs of
young men desirous of entering upon the practice of any of

the various applications of electricity in the arts. Its le-d-

ing studies are physics, especially theoretical and applied

electricity, mechanical engineering and mathematics.

N. I. R. wire is beiog put into the Leland Hotel at the

corner of Jackson street and Michigan avenue, Chicago.

This wire is becoming prominently known in the West,
and some of the largest buildings in Chicago have been

wired with it. The Metropolitan Electric company is the

general western agent and carries a complete stock. The
company reports a large trade in porcelain goods, especially

tubing for joists. Varying lengths, up to 40 inches, are

carried in stock to meet the demands of the trade. The
Stock Exchange building is the latest to adopt Xntric

switches throughout. The Old Colony building has these

switches also, and they are found to be entirely satisfac-

tory. The Metropolitan Ekcric company feels the

preference as beicg very important, when it is considered

that the Xntric switch has only recently been put upon the

market.

Wells Goodhue. 1564 Monadnock building, Chicago,

general northwestern agent for the Wagner transformer, is

distributing a book illustrating and describing the trans-

former, which will be of interest to electric lighting men in

general. The Wagner transformer is the result of several

years' experience in the use of transformers in one of the

largest existing stations and is a most successful (ffort to

obtain results calculated to be superior to those found in

common practice and to avoid the most objectionable fea-

tures inherent in apparatus which has been made familiar.

High and practically indestructible insulation is used

throughout in the construction of the Wagner transformer,

and much attention is paid to the subject -of regulation.

The Wagner Electric Manufacturing company has de-

signed numerous types and styles of its specialty and this

book pays each style its due amount of attention.

The latest catalogue of Replogle's electric water-wheel

governors manufactured by H. E. Olbrich, Cedar Falls,

la., is exhaustive in is reading matter and contains

illustrations which properly exemplify the machinery. The
electric governor consists of a regulator, a high-speed

engine governor, and a gravity battery with its circuit. The
regulator is powerful enough to control the water-wheel

gates, and receives its power directly from the wheel. It is

also so sensitive that the battery current will cause it to

move the gates. The engine governor is simply used as an
indicator, and as the pointer rises or falls it makes an
electric contact, telegraphing the regulator which way to

move the gates. The compound regu'ators are practically

several regulators combined in one machine and arranged
to be called into action at different variations of speed, so

that a faster gate motion may be had automatically when
necessity requires. By means of switches perfect control

of gates may be had fioai any point in or out of plant or

factory.

One of the neatest and best arranged catalogues issued

lately is that of the India Rubber & Gutta Percha Insu'at-

ing company, whose New York office is at 315 Madison
avenue. The general manager, W. M. Habirshaw, is

giving this book an extensive circulation. It treats of the

Habirshaw insulated wires and cables for electric lighting,

electric railways and for all telephones, telegraph and miL-
ing purposes. One of the novel features of the book and
one which must be commended, is the idea of indexing it

for the parts into which it is naturally divided. This is

undoubted y of great advantage in a work of this kind and
of much convenience to readers Particular attention is

called to the fact that the contents of the catalogue have
been copyrighted and that the company is determined to

protect its rights. The book contains many valuable tables

and interesting illustrations, and it is hoped by securing a

copyright to protect them from promiscuous reproduction.

The book is without question one of the most complete
ever issued by a wire firm.

The United Co'umbian Electric company, 280 Broad-
way. New York, manufacturer of electric railway and
power apparatus, is calling attention to its improved twin
series railway motor in an illustrated band book. The
contents of the book describe in detail the construction of

the motor and its accessories, as well as the advantage to

be gained by its use. In this type of motor the heating of

armatures and fields is reduced to a minimum, and per-

fect prctfC'ion is provided against the weather. Mechan-
ical strength has been given much attention, and great

care has been taken to prevent any possible shifting or

change in the centers, or any throwing out of line. The
circular form of the steel arms, which are part of the field

castings, preserves absolute rigidity between the armature
shafts and the axles of the truck, at the same time the in-

genious flexible joint preserves the freedom betAreen the

two axles necessary for easy riding around curves or over
an uneven track. The details of interesting tests made
upon the line of the Union Railway company, New York
city, February 21, 1S94, are embodied in the bock.

The Link-Belt Machinery company, Chicago, Has issued

a special catalogue of mining machmery for 1894. The
book was compiled by O. W. Russell, the company's
advertising manager, and its appearance rtflects a great
deal of credit upon its compiler. The company manufac-
tures special lines of machinery for mines, concentrating
mills, smelters, collieries, gravel and clay pits, quarries,

etc. It also designs and erects elevators and conveyors for

handling ore of all kinds, coal, stone, lime, earth, gravel,

sand, coke, etc. Many interesting installations of the

machinery used for these purposes are illustrated in this

catalogue as well as the construction in detail of the com-
pany's machinery. Considerable attention is given to dif-

ferent types of elevators, the link-belt, perfect discharge,
gravity discharge, continuous bucket elevators, all being
illustrated and described. There is an endless number of

applications to which the machinery of which this book
treats may be applied, and it should be given consideration
by those interested. The sales office of the company is at

21 and 23 South Jefferson street, Chicago, and the general
office and works at Thirty-ninth street and Stewart avenue.

BUSINESS.
After May r^i'^ the office of the Fibre Conduit com-

pany will be in th° Home Life Insurance building, 257
Broadway, New York.

S anley Green, western manage: of the Green Fuel
Econom z;r c-mpiny of Matteawan, N. Y., has closed an
order for 1,000 horse power boiler economizers for the
Montreal cotton mills.

The Chicago Insulated Wire compiny, Chicago, has re-

moved its offices from 207 S^uth Canal street to larger and
more commodious quarters in rooms 414 and 416 Northern
building, corner of Like and La Salle streets.

William H, Bryan, mechinical and e'ectrical engineer.
Turner building, St. Louis, reports the indications of a
very busy season. Mr. Bryan has added 'o his force in

what appears to be a vain effort to keep up with the work.

A. L. Ide & Son, manufacturers of the Ideal engine,
report a large number of recent sales, including engines in

St. Louis, Chicago, Detroit, Leadviile, Peoria, Rutland,
Vr., Tuscon. Ariz., Franklin, Mo , Mon€t% Mo., Waseca,
Minn., and Wayne, Mich.

J. E. Ham, general agent for Day's Kerite, spent
several days in Chicago last week. Mr. Ham returned to

New York highly pleased with the large volume of busi-
ness done by Gushing & Morse, the western agents, and
with the successful standing of the firm.

Despite the recent fi oancial stringency the Chicago
Rawhide Manufacturing company. 75 East Ohio street,

Chicago, has received orders for its high grade rawhide
dynamo belts rig:ht along, and has, at times, been com-
pelled to work overtime in order 10 meet the demand.

C. E. Woodruff & Co. , 235 East Lake street,

Chicago, western agents for the American Circular Loom
company's new conduit, are doing a very satisfactory

business. Their sales have increased in an encouraging
manner during the last few weeks, and they report the out-

look to be particularly bright.

J. S. Stephens has opened an office at 1427 Manhattan
building, Chicago, for the Russell Eogine company, as its

western representative. The engine field is a wide one
and with the extensive projected enterprises in electrical

matters in the West Mr. Stephens will undoubtedly make
a good showing with the Russell engines.

The Bryant Electric company makes double pole
switches cf five, 10. 15, 25 40 and 50 ampere capaciiy.

Its western office, managed by Thos. G. Grier and Ed-
ward R. Grier, keeps a complete stock on hand. This
office will be moved on May ist from the present location.

1522 Monadnock building to 1532 in the same building.

The two store rooms will not be changed. The double
pole switch illustrated last week was of five amperes
capacity.

"Not 'good' but the best" is the phrase which the Sun-
beam Lamp Manufacturing company has adopted as its

own whea calling atten i^n to the Sunbeam incandescent
lamp. The company is making every effort tj impress the
trade that a lamp cannot be cheap unless it is good. The
Chicago selling agent for the Sunbeam lamp is the Wallace
Electric company, 307 Dearborn street.

W. D. Ball, consulting electrical engineer, 1627 Monad-
nock building, Chicago, reports that he is now prepared
to do all kinds of laboratory work, testing insulation re-

sistances, magnetic qualities of iron, all classes of elec-

trical machinery, instruments, converters, rheostats, lamps,
etc. He has fitted up his laboratory with a thorough equip-
ment for the most accurate and precise work.

Under the title of "Seasonable Suggestions" the Electric
Appl'ance company, Chicago, has just issued a diminutive
literary gem in the shape of an eight page leaflet setting

forth the merits and application of its specialty, the swing-
ing ball lightnine arrester, and closing with a few pages
devoted to the Mestou alternating current fan motor. It

contains information of interest to every electric light

station.

Some few weeks ago the Electric Appliance company,
Chicago, announced that it was again prepared to furnish

the old reliable Packard lamp as formerly sold. That
the trade appreciates what this means is shown by the

large lamp orders that have been received on the strength

of this announcement. The Electric Appliance company
is convinced that there is Kill a large field for a high grade
lamp, even at a comparatively high price.

The General Incandescent Arc Light company, New
York, of wh'ch S. Bergmann is president, is calling the

attention of electric light companies and contractors to

the blade switches manufactured by the company. The
material and workmanship of these switches are of the best

and freely up to the standard of all the work done by this

company. In addition to the regu'ar styles the company
is prepared to estimate on and furnish special styles and
requirements. The Chicago office of this company is at

169 Adams street.

The Stanwood Matufacturing company, 17th and
Clark streets, Chicago, devotes a large portion of its large

factory to repairing electrical machinery of all kinds,

including converters, rheostats, lamps, dynamos, motors,

etc., and a specialty is made of rewinding armatures of

all systems. The factory is equipped with the latest and
most approved tools and machinery for handling this

character of work wuh the greatest despatch. Every effort

is* made to produce first-class work, and in this par-

ticular the company is meeting with considerable suc-

cess. Earl Atkinson, a mechanical and electrical engineer

of long experience, is in charge of this department. He
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has been connected with EtiRlish ^: Ilunler, machinists,

of Toronto, the Ball Elect. ic company, and the Oelamater

Iron Works of New York. He was also foreman and

head of a department in the Edison laboratory, and later

was with the General Electric company in the West.

J. Holt Gates, general western contractor for the Mather

Electric company, reports the sale to the Green Bay,

Wis., Electric Railway company of two 175 horse power

Mather generatorSj with marble switchboard and

instruments complete. The generators are to be belt-

driven by two Ball & Wood simple engines. Mr. Gates

has also taken orders for a r.umber of smaller initallations

in the interest of the Mather company and states that busi-

ness during the last 30 days has been picking up, and ihat

his company has been securing its full share.

The Hoppes Manufacturing company, Springfield, O.,

manufacturer of Hoppes' feed-water purifiers, has received

the contract for the purifiers, to supply the boilers with

pure feed-water, for the new city electric light plant now
being built by the public lighliog commission of Detroit,

Mich. The Hoppes purifiers having been selected after

very strong competition. The order calls for seven 300

horse power purifiers to carry 165 poundi of steam work-

ing pressure. Each purifier is required to heat and purify

9,000 sounds of boiler feed-water per hour.

The Metropolitan Electiic company is offering to the

trade a new dcuble pole, horse-shoe cut-out, which has

many good points about it and also comes under the new
underwriters' rules with regard to covered fuses. The por-

celain is moulded in such a manner that the brass pieces to

which the wires are attached are counter sunk, so that it

is impossible for the canopy cap to short-circuit the wires.

The fuses are covered, not by a detachable cap, but are

run through a hole in the porcelain which acts as a cover

and protects the fuse from outside interference.

The Electric Appliance company, Chicago, has decided

now that it can again supply the old reliable Packard

lamp, to push its sale to the greatest possible extent, and

to better enable it to do so, the company is making
arrangements to carry a more extensive stock in Chicago.

The stock will be well assorted and complete, ranging in

sizes from five to 500 candle power and in quantity suffi-

ciently large to fill almost any kind of an order immediately

upon receipt. The company promises to carry the largest

and most complete stock of incandescent lamps in Chi-

cago.

Dr. Drysdale of Pbi'adelphia has placrd the contract

for an iron roof over the new power house for the Hospital

for the Insane at Norristown, Pa., with the Berlin Iron

Bridge ccmpany of E:st Berlin, Conn. It was d(sred

that the rcof be fireproof, snd ordinary coriugated ire

n

could tot be used oa account of the drip. The Berl n

Iron Bridge company's patent ami-condensation corru-

gated iion covering filled ihe specifications and was
adopted. The McNeal Pipe & F( undry company of

Burlington, N. J., has pkctd the ccntiact for two cleaL-

ing sheds with the compac}'.

The Central Electric ccmpany, Chicago, has closed the

doors of its foirotr store upon Franklin .'treet, and has

been busily engaged during tbe last week in moving into

the extensive quarters at 173 and 175 Adams stree'^,

which is being made ready fcr the company's reception.

Here the Ceitral company will have more room for the

carrying on of its large business, and it is safe-to presume
that some advantageous spot will be reserved for the

occupation of the large Okonite sign which has been acting

as a sort of a landmark for so long to the travelers in the

wholesale district around Franklio street.

The Joseph Dixcn Crucible company, Jersey City, N.

J., is pu ting a cycle chain gtaphite on the market, which
for puiity of graphite and usefulness is attracting con-

siderable attention. The graphite is not only of the

choicest stock, but is ground to an impalpable powder,
and then regiound with a high grade of lubricaticg oil.

This material, when applied to the chain of a bic)cle,

penetrates the bearings and thoroughly lubiicatesand pro-

tects them from wear and lust. The D!xon company wi 1

shortly put the same material on the market in the form
of a solid stick, for the convenience of wheelmen who
wish to carry it in their tool bags.

The D'Unger Long Distaice Telephone company an-

nounces that it is new ready to furnish tbe D'Uoger tele-

phone for use in exchanges. A trying test was made upon
this telephone a short lime ago at Louisville, Ky. Two
instrumcLts were put up in the office of the Louisville

District Messenger Service company, and connections for

30 volts made upon each. With this apparatus it is said

that a satisfactory conversation was carried througout the
entire Postal telegraph system, embracing in extent a ter-

ritory of 25,000 milts. The test was not made under the
auspices of the D'Unger company, but was carried on by
experts wich the idea of experimenting to determine the
distance to which voice vibrations could be transmitted.

An evidence that times are net so deplorable as they
are said to be was the satisfactory meeiing of the stock-

holders of the Joseph Dixon Crucible ccmpany, held in

Jersey City, N. J., April i6lh. Out cf 7,345 shares 7,215
vote? were cast for the same board of managers that has
conducted the affairs of the ccmpany through its years of
prosperhy. The vote was the largest ever cast, and it was
a decided compl mei t to the members of the board as
were also the remarks of some of the largest stockholders.

The board consists of E. F. C. You!3g, John A. Walker,
Daniel T. Hoag, Richard Butler, William Murray, Joseph
D. litdle, Jerome D. Gillett. In the organization of the
board E. F. C. Young was elected president, John-A.
Walker vice-president and treasurer, and George E. Long
secretary. The Dixon company was founded by Joseph
Dixon in 1827, and organized as a stock company in 1S68.

Its manufactures are graphite products of all kinds, con-

sisting of plumbago crucibles for melting gold, silver,

brass, etc., blacklead retorts, stove polish, graphite for

lubricating, electrotypers' graphite, graphite lead pencils,

graphite paint, and graphite prepared in hundreds of ways
for as many different uses.

The Mather Electric company reports the following

jales of apparatus outside of its railway business for the

last ten days: Massachusetts Hospital for the insane,

Northampton, Mass., one 350 light and one 600 light

dynamo; Eastern Yacht club. Boston, Mass.. one 250 light

dynamo; Wayne County House, Wayne, Mich., two 20

kilowatt direct connected dynamos; S. N. Blake, Elmira,

N. Y., one 350 light dynamo; Sherman & Kopf, Detroit,

Mich., one 250 light dynamo; George Whitney Woolen
company, South Royalston, Mass., one 100 light dyoamo;
Syracuse Herald, Syracuse, N. Y., one 250 light dynamo;
Union Central Life Insurance building, Buffalo, N. Y.,

one 450 light dynamo and one 250 I'ght dynamo; Patent

Cereal company, Geneva, N. Y., one 150 light dynamo;
Crane Bros , Wesifie'd, Mass., one 50 light dynamo;
Henry Reinhardt, New York city, one 150 light dynamo;
Boston Ferrule company. East Boston, Mass., one 50
horsepower slow speed motor; Phelps Publishing company,
Springfield, Mass., one 50 horse power slow speed rriotor.

The Mather company in that time also sold two 15 horse

power and a one horse power motor in Springfield and 16

other mctors, ranging in capacity from one to 1 5 horse

power, in scattered territories.

Wtiile it is not claimed by the Electric Appliance com-
pany, Chicago, which is handling the Alien soldering

stick, that this specialty is an absolute safe-guard against

the troubles which may arise from defective joints on a

line, it asserts that its use in the hands of anything like a

careful and intelligent workman will greatly lessen the

difficulties and practically assure a perfect joint. Its ap-

plication is so simple and convenient that a lineman can
afford togive a little more care and attention to each
joint and at the same lime accomplish more work than
formerly. It is often the case that more soldering salts and
acids are wasted than are really used; the bottle is spilUd

or dropped and broken or the solution is slopped over the

joint and about nine parts are wasted. This waste does
not take place with the Allen soldering stick, as the stick

is simply rubbed on the heated joint, all of the flux adher-

ing tothe whe, so that in addition to there being no waste

there is no dripping of a destructive acid. The compound
is put up in the form of a round stick six inches long and
one inch in diameter, and has about the consistency of

sealing wax when cold. When rubbed on a heated joint

it melts and covers the joint, producing a bright surface,

to which the solder adheres with great readiness.

Another very important feature is the fact that the Allen

soldering stick contains nothing that will in any way cor-

rode the wire or iffect the surrounding insulation. It

may be said that it is cheap; that it will make a sat-

isfactory and reliable joint electrically; it is a great time
saver; it is very convenient to carry around and use; it is

always ready for use; is used without danger of injury to

the wire or anything near it and without waste. The
Electrie Appliance company, who is the exclusive manu-
fsclurer of the Allen soldering stick, feels confident that

it has one of the most desirable specialties that has ever

been offered to the electrical trade; and the greatest im-

provement that has been made in a soldering compound.

ELECTRICAL PATENTS.
Issued April 17, 1894.

,213. Insulating Turnbuckle. Henry P. Ball, Schen-

ectady, N. Y.

1,214. Ceiling Cleat. Henry P. Ball, Bridgeport,

Conn.

1,217. Means for Exciting Field M?gnets of Alter-

nating Current Dynamos. Louis Bell, Boston, Mass.

The field magnet coils of the alternating current dynamos
have their field magnet coils connected to bus bars, motor-gen-
erators being actuated by the alternating currents derived from
the dynamos and adapted lo deliver continuous currents to

tbe bus bars.

Regulator for Dynamc-electric Machines. Louis
Boston, Mass.

Harold P. Brown, New

218.

Bell,

,221. Electric Motor Car.

York. N. Y.

,232. Regulator for Dynamo-electric Machines. Will-

iam H. Elkins, Cambridge, Masr.

8,236.

.244.

Mass,

Rheostat. Jonathan P. B. Fiske, Lynn, Mass.

Cut-out Meter. Caryl D. Haskins, Lynn,

518,245. Damping Device for Electrical Measuring In-

struments. Frank Holden, Lynn, Mass.
The damping device comprises a drum pivoted to rotate

about its axis, and partially filled with a viscous liquid, the
inertia of which damps the rotation of the drum upon its axis,

1 he index point is mounted upon the drum.

518,265. Electric Measuiing Instrument for Muliiphase
S) stems. Edgar W. Mix, Lynn, Mass.

518.290. Armature for Dynamo-electric Machines. Elihu
Thomson, Swampscott, Mass.

518.291. Mode of Cooling Electric Motors. Elihu
Thomson, Swampscott, Mass.

518,293, Electric Railway System. Charles D. Tisdale,

Boston, Mass.

518,297. Electric Stop Motion. John Weir, Fall River,

Mass.

518.310. Universal Phase Alternate Current Motor.
Thomas Duncan, Fort Wayne, Ind.

518.311. Electric Meter. Thomas Duncan, FoitWayte,
Ind.

518,312. Armature. Ernst Egger and Ferdinand A.
Wessel, New York, N. Y.

518,331. Telephone Exchange System. John I. Sabin
and William Hampton, San Francisco, Cal.

The telephone line is normally open at the sub'Stattoo, and
in circuit with a battery and individual indicator at the central
station. The operator by removing his telephone from its

hook closes the battery circuit to actuate the indicator and in-

form the operator of a desire for connection. The operator by
inserting her connecting plug cuis out the battery and indi-
cator and loops into a circuit a clearing-out indicator and
battery, the indicator remaining actuated by the battery cur-
rent so long as the operator is in conversation to convey to the
operator the information that the subscriber is in conversation.
The sub-station bell is included in circuit with a condenser to
prevent the completion of the battery circuit through the in-

dividual indicator.

518.332. Ttlephone System. John I. Sabin and Will-

iam Hampton, San Francisco, Cal.

The telephone line is normally open at the sub-station and
in circuit with a battery and indicator at the central station,
whereby a ct^ll may be sent in by rr moving ihe telephone from
its hook. The sub-station bell is included in a ground branch
from one side of the line, and a generator is provided at the
central office adapted tosend currents over one limb of the line
to ground through the bell.

518.333. Telephone Exchange System. John I. Sjbin
and William Hampton, San Francisco, Cal.

The telephone line is normally open at the substation and
closed through the operator's cap telephone at the central
station, so that the subscriber by removing his telephone from
its hook closes himself in circuit with the operator. By the in-

sertion of a plug the cap telephone is cut out and a battery and
cleanng out annunciator are bridged into circuit.

518.334. Telephone Exchange System. John I. Sabin
and William Hampton, San Francisco, Cal.

The metallic circuit telephone line is normally in circuit
with the operator's cap telephone, which is included in a
metallic local circuit adapted to be cut fiom the line when con-
nection is made at the central ofRce, a battery and clearing-out
iadicator be ng by the same act cut into circuit.

518,337. Electric Tower Clock. Charles D. Warner,
Ansonia, Conn.

518,345. Controller for Elec.ric Motors. William Cooper,
Minneapolis, Minn.

5i8,357« Automatic Trolley Wire Finder. Theodore
Scraus, Baltimore, Md.

518,359. Electric Current Regulator. Addison G. Water-
house, Hartford, Conn.

The method of regulation consists in opposing the flow of
the current in either of two branches of a circuit by a current
generator, and opposing the flow ofcurreot from the generator
on short circuit through the branches by the counter-electro-
motive force of an electrolytic element.

5x8,360. Method of Regulating Electric Currents. Addi-
son G. Waterhouse, Hartford, Conn.

518,362. Trolley Wheel. John D. Ansley, Cambridge,
Mass.

518,365. Rheostat. Alva C. Dinkey, Allegheny county,
Pa.

518,392. Ttlephone Transmitter from Secondary. Bat-
teries. John J. Cany, New York, N. Y.

The object of the invention is to connect a number of tele-
phone transmitters in parallel on a circuit supplied by a single
battery. The difficulty experienced has been that the change
of voltage at the battery, due to the variation of reslstante in a
branch containing one transmitter, produces a variable current
in the induction coils of the other branches, thus actuating all

of the receivers. To avoid this the internal resistance ot the
battery is made very low, so that any change of external re-

sistance wilt not appieciably change the voltage of the battery,
and, inconsequence, the remaining branches are not affected
by the variation of resistance in one branch, due to the actua-
tion of the transmitter therein.

518,404. Electric Starting Switch. Frederick V. Hen-
shaw, Brcoklyn, N. Y.

518,414. Bond for Electric Railways. Julius Meyer,
New York, N. Y.

518,444. Dynamo-electric Machine. Henry E. D keman,
Berkeley, Ca).

518,463. Coin Controlled Electric Machine. Robert J.
Merker, Cleveland, O.

518,471. Electric Switch. Joseph B. Smi h, Manchester,
N. H.

518,481. Electrical Contact Mechanism. John F. BUke,
New Haven, Conn.

518,511. Electric Railway S'gnal. Benjamin F. Rex,
St. Louis, Mo.

518,525. Automatic Electiic Signaling Device for Cross-
ings. Edward A. Hermatn, St. Louis, Mo.

518,534. Electric Current Recorder. Johan W. Th.
Oian, New York, N. Y.

518,540. Electric Railway Conduit. Paul P. Banholzer,
Philadelphia, Pa.

518,542. Thermo electric Generator. Harry B. Cox,
Hartford, Conn.

518, ';6i. Electric Motor. Harold P. Brown, New York,
N. Y.

518,562. Armature for Electr'c Motors. Harold P.

Brown, New York, N. Y.

PATENTS THAT HAVE EXPIRED.

The following Is a list of the electrical patents which

expired during the week ending April 17, 1894:

189,714. Electrc-magnetic Engites. M. Egger, Maric-
schtin, Austria.

189,717. District Telegraph Signal Boxes. S. D, Field,

San Francisco, Cal.

7,621. Printing Telegraphs. F. L. Pope, Elizabeth, and
T. A. Edison, Menlo Park, N. J.
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Well Arranged Central Station Plant.
Although not presentiDg any particularly new feature in

central station practice, the electric lighting plant at

Hammond, Ind., may be taken as an example of a well

arranged and economically operated plant, where floor

space is not such an all-important matter as is the case of

so many of the recently installed lighting stations, espe-

cially in large cities. The Hammond Light & Power

company controls the exclusive privilege of electrically

lighting the town, which has a population of about 10,000,

and has built its station in a convenient location, near the

power capacity. The shaft is provided with the usual

friction clutches and pulleys so that the engines may be

run as twin engines, or independently, as the load requires.

In the foreground of the picture is a National alternator

having a capacity of 750 16 candle power incandescent

lights, belt driven from an 88 inch pulley. The exciter for

tbis machine is mounted- upon the same shaft as the ar-

mature and forms one of the ccmponent parts

of the dynamo. Besides this machine there are two

Sperry arc lighters of 20 lights capacity each, driven

tandem from a 58 inch pulley, a Thomson-Houston

a short-circuit of 70 amperes was made across the terminals

practically without heating of the armature or field coils.

The test was made to demonstrate the fact that the

armature will not be injured by short circuits due to high

self-induction of the armature windings. The test was

made with a normal exciting current. The machine and

exciter are shown in Fig. 2. The station is equijjped with

two 72 inch by 18 fool boilers, having 54 four-inch flues,

of 125 horse power capacity each, a Berryman heater

and Worthiogtoa and Smith-Vaile pumps. The steam

pipes are protected with asbestos, and everything about

tracks of a railroad. The work of the company at the

present time is confined to lighting, and it has about 30

miles of circuits in operation. The plant is interesting

from the fact that it includes apparatus for both the di-

rect and alternating systems, the incandescent lighting

being done entirely by the latter method. In the dynamo

room, an illustration of which is presented upon this page,

Fig. I, six dynamos are installed, having a capacity of

about 130 arc lamps and 2,200 incandescent lamps.

The machines are all belt-driven from a 26-foot

line-shaft, five inches in diameter, one end of

which is connected to a 150 horse power Ball

and Wood, simple, high pressure engine running at

220 revolutions a minute, the other to an Arm-

ington & Sims, simple, high pressure engine of 250 horse

FIG. I. WELL ARRANGED CENTRAL STATION PLANT.

type M. D, 50 light arc dynamo running at a speed of S50

revolutions a minute, a Standard arc machine with a speed

of 950 revolutions, driven from a 62 inch pulley and a La

Roche alternator which has just been installed. The in-

candescent current is generated at 1,000 volts and trans-

formed down on the line to iio. The addition of the La

Roche machine completed the installation and utilized the

last remaining space in the room. It was set up in the

latter part of March and has a capacity of 1,300 16 candle

power incandescent lamps. It runs at a speed of 1,075 rev-

olutions a minute and weighs approximately 12,000 pounds.

At the present time it is being somewhat overloaded, 700

amperes being required from it. It is driven from an 88 inch

pulley and is of the latest type tooth armature construction

with automatic regulation. On a test made at the station

the plant is indicative of careful cousideration in the

installation. The plant is in charge of W. A. Trout and

gives an all-night service.

American Street Railway Association.

The following is a list of the subjects and special com-

mittees appointed to report thereon at the thirteenth an-

nual meeting of the American Street Railway association,

to be held at Atlanta, Ga., October 17-19, 1894.

Can the T Rail be Satisfactorily Used in Paved Streets?

Joel Hurt, president, Atlanta Consolidated Street Railway
company, Atlanta, Ga. ; S. Hendrie, manager, Wyan-
dotte & Detroit River Railway company, Detroit, Mich.

;

H. J. Crowley, engineer, Atlanta Consolidated Street

Railway company, Atlanta, Ga.

City and Suburban Electric Railways. Elwin C.
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Foster, supcrinlendcnt. Lynn iS: Bcston railroad, Boston,

Mass. ^ ^ .,

Mail. Kxprejs nnd Freight Service on Street Railway

Cars. Richard McCuIloch, electrical engineer, Citizens'

Railway company, St. Louis. Mo.

The Bc;t Method of Treating Accidents and Com-

plaints. John E. rnrsons. general manager West Chi-

cago strecc railway, Chicago, III.

Street Car Wheels and Axles. D. S. Cook, electrical

engineer, Trenton Lassenger Railway company, Trenton,

N.J.
Transfers and Commutation. Rodney Curtis, presi-

dent Denver Tramway company, Denver, Colo.

The T Rail Construction of the Terre Haute Street

FIG. 2. WELL ARRANGED CENTRAL STATION PLANT.

Railway company, M. F. Burke, superintendent, Terre

Haute Street Railway company. Terre Haute, Ind.

A Standard Form for Accounts for Street Railways. H.
I. Bettis, consulting engineer, Atlanta Consolidated

Street Railway company, Atlanta, Ga.

can be opera'.ed at a profit. Otherwise, unless under

especially favorable conditions, it is doubtful."

"What did you think of the Mid-winter Fair?"

"I thought the electrical showing, although not large

when compared with the corresponding features at Jackson

I'ark, was very good. There are no purely electrical

exhibits, except one of mining machinery made by the

General F.lectric company. All the other electrical

machinery is made to do duty in lighting or furnishing

power for the fair. The big tower, lighted by the West-

ern Electric company, is a prominent feature, while atten-

tion is attracted by the big searchlight and electric fountain

of the General Electric people. An unfortunate drawback

is the fact that it so chilly in San Francisco at night that

comparatively few people go out to the grounds in the

evening, so that the fine lighting effects, which include a

generous display of cornice lighting on the buildings, are not,

perhaps, generally appreciated. Two of our old 'boys,'

Sprout and Meredith, are in charge of the practical opera-

tion of the plant under the direction of Lieut. W. F. C.

Hasson, and they have done good work.''

In the further course of the chat Mr. Pierce compli-

mented the excellent telephone service of San Francisco

and described a phonograph attachment used in the

exchange in that city. This consists of a simple switching

device by which the operator can save her vocal chords when

it is necessary to convey to a subscriber the information

that "Linesbusynow. Pleasecallagain." The patient

phonograph reiterates this until the subscriber becomes

fully cognizant of the fact and hangs up his receiver, when

it is automatically cut out of circuit.

Pacific Coast Impressions.

Richard H. Pierce, late electrical engineer of the World's

Fair, has returned lo Chicago from a trip to the Pacific

Coast and Rocky Mountain region, and in the course of

a conversation with a representative, of the Western
Electrician he was asked what he had encountered dur-

ing his visit which, from an electrical point of view, had

impressed him most forcibly.

**Well," replied Mr. Pierce, "I was greatly interested in

R. M. Jones' scheme for power transmission at Salt Lake

City. Mr. Jones, who is an old-time civil and electrical

engineer, and who has supervised the greater part of the

electrical work which has been done in that regioa, pro-

poses to utiliza the power of the Big Cottonwood river by

damming in a cafoa neir the city. wh;re there is a sharp

descent known as 'The Stairs,' the fall being 3S0 feet in

about half a mile. I was struck with the natural advan-

tages of the site, as the conformation of the canon is

such that there is a natural reservoir that can be utilized

with comparatively little efTort. The length of the elec-

trical transmission line will be thirteen miles, and I have

no doubt that Mr. Jones is correct in computing the en-

ergy which can be delivered in Salt Lake City at

from 2,000 to 4,000 horse power. At any rate, there is

little question that enough power can be obtained to

operate the two electric railway lines of the city, perform

all the arc and incandescent lighting and run the stationary

motors, of which there are a large number in Salt Lake
City. The plan seems perfectly feasible, and I hope

that Mr. Jones will succeed in carrying it through after

the existing period of financial depression."

"How about the California transmission plants?"

**The two that I inspected seemed to be successful. At
Redlands they use the triphase current, as everybody

knows who reads the electrical journals. The potential, I

believe, is 2,000 volts, with transformers only at the end

of the line. On the San Bernardino and Pomona line

there is a transmission of 2S miles, and straight alternating

current is used at 10,000 volts, with step-up transformers

in the generating station and step-down transformers at

the points of distribution. Part of the lighting in San
Bernardino and all in Pomona is done by this electrically

transmitted power. In both the plants I have mentioned

water power is utilized. It seems to have been demonstrated

that the question of long-distance transmission on the Pacific

Coast is inseparably connected with the problem of irriga-

tion. As you know, the land in Southerij California is only

made available for agriculture or fruit raising by bringing^

water to it by artificial means. Where the location is such

that a natural watercourse can be made use of, first, as a

means of generating electricity that can find an adjacent

market, and, second, to fill the irrigating ditches, a plant

the Chicago Lawn Street Railway company, which oper

ates a road from Sixty-third street to Chicago Lawn. The

franchise which the company holds permits of the utiliza-

tion of any system excepting the trolley, and it is intended

to experiment with the storage battery system with the

idea of adopting it if it should meet the requirements

demanded of it. The car has made a very satisfactory

showing during the time of its operation upon the West

Side road, and it is expected that with the extension of

the road a number of these cars will be placed upon it.

It is claimed by the Globe company that there has not

been a renewal upon any 6f the batteries since the car was

started, and that they show no indication of wear or

strain.

Trolley Contact Arrangement on an
Italian Railway.

The contact arrangement provided on the new over-

head trolley railway in Genoa, Italy, is shown by the ac-

TROLLEY contact ARRANGEMENT ON AN ITALIAN
RAILWAY.

companying cut, which is reproduced from the London

Electrical Engineer, The traveling contact consists of

the upper side of a rectangular frame supported by two

tubular uprights. It is formed of a special metallic com-

pound, and is easily renewable when worn. It presses

against the under side of the overhead conductor, strong

spiral springs being used to keep the surfaces in contact.

These spring are attached by one end to the bottom of the

uprights, the other end being fastened to the roof frame of

the car. Two contact bars and frames are provided for

each car, mounted on the roof, as shown in the illustra-

tion.

The advantages claimed for this method of obtaining

current from the line wire are the following. In the first

place, a greater degree of reliability in maintaining contact is

secured as compared with the rolling contact, and ob-

viously there is not the same danger of jumping away

when the car oscillates endwise. Moreover, the contact

bar is made of a length almost equal to the width of a car,

so that ample swing is allowed for. In the second place,

much of the overhead straining or pull-off wires are

rendered unnecessary at curves since the conductor or

line wire need not follow the rounded curve of the rails,

but can form a chord across, since the length of contact

bar is enough to preserve contact, although at different

points as the car moves round. This advantage, as the

English journal observes, becomes of no small im-

portance when it is remembered that in many cases the

only serious objection to the use of electric tramways on

the overhead wire system lies in the ugly and uncesthetic

appearance of the numerous wires—conductor and sup-

porting—at the curves. Any method which avoids this

objectionable feature deserves strong recommendation.

Novel Construction for an Elevated Elec-
tric Railroad.

The lately incorporated Northwestern Elevated Railroad

company has a franchise to construct an elevated railway

in Chicago to connect the central business portion of the

city with the thickly settled residence district of the North

Side, and is preparing to build the line. Much difficulty

has been encountered, however, in securing the right-of-

way in the down-town business district, as the merchants

and other property owners are loth to consent to the street

obstruction caused by the overhead structure, even though

the improvement is conceded to be a desirable one. To
obviate this objection the engineers of the company pro-

pose the bold expedient for carrying the elevated railroad,

through the buildings instead of over the streets or alleys.

Of course this tunneling could not be considered for a

moment without the use of electrically transmitted power

on the line, as the use of electric motors does away with

smoke and cinders entirely and greatly lessens the noise.

The Northwestern company will undoubtedly use elec-

tricity, and its engineers insist that the plan of going

through buildings is a perfectly feasible one.

Sketches showing the proposed construction in a five-

story building are given in Figs, i and 2, the former show-

ing a front elevation and the latter a longitudinal section.

The railroad structure is to rest en its own foundations,

entirely independent of the building, leaving side spaces

on either side of the tracks for small structures or booths

similar to an arcade. The remainder of the building is to

remain intact. In advocating this plan the Northwestern

company points to the example furnished by the

terminal station of the Metropolitan "L" road at

the foot of New Church street in New York. A build-

ing facing on Broadway is used for the entrance to this

station, and it is asserted that its value for renting pur-

poses has been enhanced 150 per cent, by the proximity-
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storage Battery Traction in Chicago.
The storage battery car which has been runniDg for the

last six months upon West Twenty-second street, Chicago,

has been leased by the Globe Storage Battery company to

FIG. r. NOVEL CONSTRUCTION FOE AN ELEVATED
ELECTRIC RAILROAD.

of the elevated railroad station. The Chicago company,

having decided to use electricity, thinks that it will be

possible, in many cases, to arrange for an easement

through down-down buildings in consideration of the

establishment of stations in the buildings, thus increasing

their value for renting purposes. This, however, is an

assumption that remains to be proved, conceding that there
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are no insuperable objections from an engineering point

of view.

The Northwestern company has in prospect an extensive

project for an elevated electric railway, and its plans are

therefore of much interest to the electrical fra-

ternity. It is the company's purpose to erect a two-track

structure in the business district, south of the Chicago

river, and a four-track line north of the river. In the

central portion of the city trains are to stop at every street

crossing, but on the other side of the river the two inner

tracks are to be used for express trains running to the city

limits, while the outer tracks will be utilized for local

business. This proposal, if carried out, would certainly

give the North Side very excellent facilities for rapid

transit.

While plans for the elevated structure have not been per-

fected in detail, it is proposed to follow the same general

plan as that of the South Side "L"road in Chicago. The

pi-oprietors, howeverj claim a number of advantages over

that construction. They say their line will be lighter and

stronger and at the same time less unsightly. It is also

claimed that it can be placed in position with much greater

rapidity. The route as laid out by the company provides

for a bridge across the river between La Salle street and

Fifth avenue. Vesselmen, it is said, are complaining

bitterly against a proposition to erect any more bridges at

that particular part of the river. Bridges are planted there

at every street. The river is always congested at that point

and navigation at the best is difficult. The company, how-

ever, is said to have made application to the United States

government for permission to construct the bridge at that

point. The war department will refer the matter back to

the government engineer at Chicago, and the matter will be

given a careful investigation. The rivermen, it is said,

propose to make their hardest fight in the engineer's office.

In case they win the Northwestern company will have

to change its route 01 cross the river at one

of the existing bridges, which, under the ordinance, it will

be obliged to remodel at its own expense.

Electricity Applied to St. Etienne Indus-

tries.

Consul Charles W. Whiley, Jr., writing from St.

Etienne, France, pays tribute to the industrious habits of

the laboring class there and considers the prospective use

of electricity in the city for power purpose. Of the 18,000

looms in St. Etienne, the greater number are owned by

the individual weavers and worked by hand in their own

homes. While it is probable that the recent inventions

for the transmission of power by electricity will shortly

effect an alteration in the methods, it is not thoufiht that

it will change, to any great extent at least, the location of

the work. Until very recently the ribbon-weaver, laboring

in his own home, could see no room for improvement in

the mechanical execution of his work. Of late, however,

his eyes have been opened to the advantages to be gained

by the use of electricity, and to-day it is not a rare occur-

rence to find a humble weaver who can talk of dynamos

and motors with intelligence. Already over sixty looms are

being worked by electricity, the force being furnished by

the Edison Electric company. This company has for sev-

eral years supplied the light to a large number of shops,

hotels and other establishments in the city, but more

recently it has undertaken to furnish electric force to the

numerous looms in the district. To this end it has estab-

lished an elaborate electric plant on the River Loire, at the

foot of the picturesque village, St. Victor-sur-Loire, situ-

ated about eight miles from St. Etienne. A waterfall of

900 horse power sets in motion three turbines, which trans-

mit the electiic force through four cables seven millimeters

in thickness. A great increase in the number of looms is

anticipated during the next six months.

Just now the ribbon business is extremely dull, but it

is confidently expected that with the revival of trade

every loom owner will wish to take advantage of the

electrical energy. The actual expense under this system

is 350 francs per loom, including motor, pulleys, belts^

etc., all of which become the property of the weaver. An
additional sum of 10 francs per month is charged for each

loom. If the loom remains idle for more than a fortnight

in any one month, a proportionate reduction is made by

the company. A weaver who is the owner of two looms

driven by electricity recently stated that by this agency he

can turn out 25 per cent, more work than formerly. The

large ribbon factories of St. Etienne are, as a rule,

worked by steam power. There is one factory, however

—

that of Messrs. Forest & Co-—which is worked entirely

by electricity. In this factory, which is of recent con-

struction, there are one hundred looms for the manufac-

ture of the various styles of ribbons—silk, velvet, fancy

ribbons, etc.—and a number of others for the making of

plush. All these looms are worked by electricity fur-

nished by two powerful dynamos situated on the ground

floor. Each loom has its own accumulator, regulating the

velocity according to the article manufactured, and when

it is stopped the current is turned off, so that no waste

of electric power is allowed. This firm owns another

factory in the country about 50 miles from St. Etienne,

which is also run on the electric system. The electric

power is conveyed to the factory, a distance of eight

miles, by means of overhead cables. The generators are

connected to turbines. Messrs. Forest & Co. claim that

the advantages of the improvement are manifest; that the

movement produced by electricity is more uniform and

gentle than that obtained by steam, and that, while the

cost of construction is not greater, there is more economy

in the working and maintenance of electric machinery

than under any other system. In the neighborhood of

Grenoble, in the Department of Isfere, the application of

electricity has had a marked effect upon its various Indus"

tries. Electric bleaching of paper pulp is extensively

resorted to in its paper mills. Near Grenoble, at a place

called Lancey, there is a paper factory worked entirely by

electricity. The current, feeding a motor of 200 horse

reading of papers. Mr. Wurts' paper on "Lightning

Arresters" will be accompanied by experimental demonstra-

tions at the station of the Philadelphia Traction company.

In the evening the annual dinner of the Institute and a

theater party for the ladies.

Wednesday afternoon, a tally-ho excursion will be pro-

vided for the ladies, and the Engineers' club will hold a

reception in the evening.

Thursday afternoon will be occupied by a visit to

Cramp's ship-yard, followed by a steamer trip down the

river to Gloucester, where a shad dinner will be served.

Fuller details of the arrangements will be given in the

official programme. Visiting members will be welcome to

the office facilities of Houston & Kehnelly, Rooms 1105-

1106 Betz building, near the Pennsylvania Railroad station,

where letters may be addressed in advance of their

arrival.

The secretary of the Institute would deem it a favor if

those who propose attending the meeting would writehim to

that effect at 12 West Thirty-first street. New York city.

Adams-Uindell Railway Suit.
The arguments of counsel in the suit brought before

Judge Hallett in the United States Circuit Court at St.

-p^^tlTnT^

FIG. 2. NOVEL CONSTRUCTION FOR AN ELEVATED ELECTRIC RAILROAD.

power, is transmitted from a station located five miles up

the river. The largest aluminium manufactory in France,

producing 2co kilogrammes a day, is also located near Gre-

noble. A copper refining manufactory, that of M. Gram-

mont, has been in operation for some years in the Depart-

ment of the IsSre; these works turn out 1,500 kilogrammes

of wire daily.

American Institute of Electrical Engi-

neers.

The Philadelphia local committee is making elaborate

arrangements for the entertainment of members of the In-

stitute who attend the coming annual and general meet-

ings in that city. The social features are being especially

arranged with regard to the attendance of ladies. This

being the tenth anniversary of the Institute, the rule of

strict attention to business will necessarily be relaxed

somewhat in order that members and guests may avail

themselves of the proverbial hospitality of the city of

Brotherly Love. In addition to the list of papers pub-

lished last week, Dr. Louis Bell will present one upon

"Some Facts about Polyphase Motors."

A brief outline of the preparations in progress under the

direction of Chairman Willyoung of the local committee

embraces the following:

On Tuesday, May 15 th, address of welcome by Mayor

Stuart, to be followed by the annual business meeting and

Louis by the Adams Electiic Railway company against

the Lindell Railroad company were concluded last week,

and the case now rests with the judge. The plaintiff

seeks to recover for infringement of the patent granted

to it in 18S4 for the application of electric motors to the

axles of railway cars. The defendant company uses the

Sprague-Edison system, and the defense therefore fell to

the General Electric company. A large amount of written

testimony, taken before special commissioners, was intro-

duced in the case, and the time in court was almost en-

tirely taken up by the arguments. The principal defense

was that steam engines were connected with the axles of

railway cars long before the patent was taken out, and

that a patent could not rightfully issue for the application

of electric motors for that purpose, as the principle was

the same, one motor being simply substituted for another.

New Electric Road in Chicago.
Work of construction of the Englewood and Chicago

electric road has been begun. Operations will be pushed

forward rapidly and some of the road, it is expected, will

be open for business in a few weeks and all the ten miles

contracted for will be in running order In a short space of

time. When completed the road will connect the towns of

Park Manor, Brookline, Oakwoods, Eggleston, Auburn

Park, South Englewood, Tracey and Washington Heights.

It will run out Vernon avenue to Sixty -seventh street,
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along Sixlyscventh street from Cottage Grove avenue to

State street, on Vincenncs avenue from Sixty-seventh

street to South Chicago avenue, thence on South Chicago

avenue to Seventy-first street, thence west on Seventy-first

street to State, south on State from Vincennes road to

Seventy-ninth street, west on Seventy-ninth street to

Vincennes road, south on Vincennes road to One Hundred

and Seventh street. It will also run on Eighty-sixth

street from Sangamon to Loomis and south on Loomis to

the Chicago and Rock Island railroad tracks. For the

present the company will lease the power for its trolleys,

though eventually it is intended to erect a power house by

the tracks of the Indiana Railway company, so as to be

near the coal supply. The ofiicers of the Englewood &
Chicago Electric Railroad company are: President, W. H.

Comstock; vice-president, A. J. Whipple; secretary, F. E.

Elder. The capital stock is $1,000,000. William V.

Jacobs, who built the Calumet system, was the promoter

of the new enterprise. The franchise was granted last

summer.

Invention and Development of the Tel-
ephone.'

By Herbert Laws Webb.

The Blake transmitter does not give a sufficient volume
of sound to allow of its general use for talking over long

circuits, and with the introduction of long-distance teleph-

V"^^
FIG. I. INVENTION AND DEVELOPMENT OF THE TELE-

PHONE.—LONG DISTANCE TRANSMITTER.

ony in this country there was produced a transmitter

adapted to this special class of work. This transmitter,

which has become well known as the "long distance," was
the result of an extended series of experiments conducted

in the American Bell laboratory, and it is a very excellent

instrument, although it is is now being supplanted by a

later form called the "solid back."

The "long-distance" transmitter, Fig. i, is of the Run-
ning type, depending for its variable resistance on the

compression and separation of carbon granules, but the

mechanical and electrical details are far more carefully

worked out than in any other form of the Hunning trans-

mitter. The construction is as follows: An iron box at-

tached to the backboard contains the induction coil and sup-

ports a nickel-plated arm, which carries the transmitter case.

The transmitter case is of metal and has a small circular

chamber, or shallow tube, the lower side of which is closed

by a thin platinum diaphragm and the upper by a circular

metal plate. The diaphragm is fastened to a brass ring,

and really forms with this ring a shallow box, which is

carefully iasulated from the metallic case, as the dia-

FIG. 3. INVENTION AND DEVELOPMENT OF THE TELE-
PHONE.—INDUCTION COIL OF THE LONG DISTANCE

TEANSMtTTER.

phragm rests on a ring of hard rubber, and the brass ring

is surrounded by a boxwood collar. This collar is slightly

higher than the brass ring, and its upper edge supports a
peculiarly shaped electrode, which makes metallic contact
with the cover of the transmitter case. This electrode has
the form of a small pulley with the upper flange somewhat
wider than the other. When the pulley rests on the box-
wood collar, its lower surface is one-sixteenth of an inch
above the platinum diaphragm. The pulley has a conical hole

through the center, and its grooved rim is pierced with
holes that communicate with the central one, so that it

forms a sort of a grid or grating. Fig. 2. Its purpose is

to prevent the carbon granules from packing and to afford

plenty of conducting surface through the comparatively
large amount of metal it exposes at the lower face, grooved
rim and numerous perforations. The pulley shaped
electrode is gold-plated; its lower surface is slightly con-
cave and highly burnished. When the electrode is in

position a quantity of finely granulated carbon is poured
in, filling up the space between the diaphragm and the
electrode and partly filling the space between the grooved
rim and the brass ring and the holes in the electrode.

The circuit is made from the diaphragm (to the edge of

which is attached a binding post insulated from the trans-

mitter case) through the carbon granules to the electrode

and thence by the metal case and arm. The primary wire
of the induction coil is connected to two insulated bindine
posts on the iron box, Fig. 3. One of these is connected
by an insulated cord to the insulated binding post at-

tached to the diaphragm, and the other to one pole of the

1. From advance proofs oE "The Telephone Hand-book," pub-
lished by the Electrician Publishing company, Chicago (now in
press). Price, $1,

battery. The automatic switch that throws on the

battery is connected to the metal arm of the transmitter,

thus completing the circuit through the cap of the trans-

mitter case, which is in metallic connection with the pulley

shaped electrode. The voice is directed to the underneath

side of the diaphraghm by a hard rubber mouth-piece

screwed into a socket in the metal transmitter case, Fig.

4 The vibrations of the diaphragm agitate the carbon

FIG. 5. INVENTION AND DEVELOPMENT OF THE TELE-
PHONE.

—

Berliner's first transmitter.

granules, which, being in a finely divided state, offer

many points of contact and give a wide range of resistance.

This transmitter has many advantages. It is compact,
and sightly, and when once properly set up it needs on
adjustment. It can be used with a large battery power
and gives a very loud transmission. The small size of the

transmitter case makes it adaptable to numerous conven-
ient and ornamental forms of desk and table instruments,

as the induction coil can be put in a separate place. Its

chief defects are the extreme delicacy of the platinum dia-

phragm, which is of very fine foil and is liable to slight

indentations and other defects that depreciate the trans-

mission, and the tendency of the granulated carbon to

"pack." The packing of the carbon granules, giving the
carbon a condition approaching that of a solid cake of

the material, affects the transmission very seriously. The
vibration of the transmitter in ordinary use has a tendency
to pack the carbon, and this is aided by the heating of the

FIG. 6. invention and DEVELOPMENT OF THE TELE-
PHONE.—BERLINER'S CARBON TRANSMITTER.

transmitter by the battery current; the remedy, apart from
taking the transmitter to pieces and supplying fresh car-

bon granules, is to tap the transmitter lightly at the sides.

To protect the diaphragm, which is the only delicate part of

the instrument, from outside interference, a couple of stiff

wires are placed across the narrow end of the mouthpiece.

THE BERLINER TRANSMITTER.
Berliner is an interesting name in telephony. Berliner

discovered in 1877, independently of Hughes—the results

of whose work were published at a later date—the princi-

ple (or rather its application to telephone transmitters) of
the variation of resistance at a loose contact subject to

variation of pressure. Berliner lodged a caveat in the
Patent Office, broadly claiming this invention in April,

1877, and in June he applied for a patent. Edison had
been working in the same line and applied for a patent in

July of the same year. Berliner and Edison were de-
clared in interference by the Patent Office. This interfer-

ence was not finally decided in favor of Berliner until

)-^UU}

FIG. 4. INVENTION AND DEVELOPMENT OF THE TELE-
PHONE.—DIAGRAM OF CONNECTIONS OF LONG

DISTANCE TRANSMITTER,

1886; but meanwhile, in iSSo, Drawbaugh appeared on
the scene with an application for a patent on a micro-
phonic transmitter, and, according to the rules of the
Patent Office, no patent could be issued to any of the three
until it was determined whether the Drawbaugh claim was
valid or not. This was finally decided against Draw-
baugh, as it was proved that the Edison carbon transmit-

ter had been in public use for more than two years before

Drawbaugh made his application for a patent, and his

application was thrown out. A patent was then issued to

lierhner on the broad principle of the microphone trans-

mitter in November, i8gr. In May of the following year
a patent was issued to Edison, so that both sides of the

interference eventually got their patents—more than four-

teen years after the filing of the original applications.

Both Berliner and Edison obtained in 1878 patents on
special forms of transmitters designed in accordance with
the principles laid down in their applications for the broad
principle of battery telephones, and the Berliner trans-

mitter especially has been modified out of all semblance to

its original form. The broad claim in the Berliner patent
is as follows: "The method of producing in a circuit

electrical undulations similar in form to sound waves by
causing sound waves to vary the pressure between elec-

trodes in constant contact, so as to strengthen and weaken
the contact and thereby increase and diminish the resist-

ance of the circuit." The Edison patent issued in May,
1892, covers the use of carbon in telephone transmitters

(Berliner, up to the filing of his application, had experi-

mented only with metal contacts), and the broad claim is

as follows: "In a telegraphic apparatus operated by sound
the combination with the diaphragm of one or more con-
tact points of plumbago or similarly inferior conductor in

the electric circuit, whereby the rise and fall of electric

tension is proportionate to the pressure exerted upon the

said point or points by the diaphragm." It will be seen

that a combination of the Berliner and Edison patents

practically embraces the fundamental principles of almost

'

all battery telephone transmitters.

Fig. 5 represents the original form of experimental

FIG. 2. INVENTION AND DEVELOPMENT OF THE TELE-

PHONE.—SECTION OF LONG DISTANCE TRANSMITTER.

transmitter devised by Berliner, having a metal plate form-

ing the diaphragm with a metal ball restiag against it.

One side of the circuit was connected to the diaphragm

and the other to the ball. The resistance of the -contact

between plate and ball was varied by the vibration of the

diaphragm, thus setting up the electric undulations. It will

be seen that this arrangement is suspiciously like a "make
and break" transmitter, as no device is shown for allowing

the electrode to follow the diaphragm in its vibrations.

Fig. 6 shows Berliner's first form of carbon transmitter.

In this instrument, which was brought out in the early

days of carbon transmitters, the important improvement
of giving one of the electrodes a yielding support was
adopted. One of the carbon electrodes is attached to the

diaphragm and the other to a socket carried on a hinged

piece on the end of a bent spring secured to the trans-

mitter case. This manner of disposing of the carbon cod-

FIG. 7. INVENTION AND DEVELOPMENT OF THE TELE-

PHONE.—BERLINER'S "UNIVERSAL" TRANSMITTER.

tacts was a forerunner of the Blake invention, which is an

improvement on it.

^^Berliner's "Universal" transmitter, Fig. 7, is entirely dif-

ferent from his early instruments. It isan excellent transmit

ter and well adapted to long-distance work. It has not been

adopted in this country at all, but is used in South Amer-
ica and in some parts of Europe. In general principles of

coastmction, although not in detail, it resembles both the

"long-distance" and "solid back" transmitters. The dia-

phragm is a carbon disk forming one electrode. The
second electrode is a circular block of carbon held so that its

lower surface is a short distance above the carbon disk. The
lower surface of the carbon block is corrugated, a number
of deep circular grooves being cut in it, and the space be-

tween the disk and block being occupied by carbon gran-

ules; these grooves or corrugations fulfill the double pur-

pose of affording plenty of contact surface and of dividing

up the granulated carbon so as to minimize the effect of

"packing."
The transmitter chamber is formed of a circular wooden

box with a short tube screwed through the bottom for the

mouthpiece. The cover, also of wood, with a brass ring

round its lower edge, screws into the box and clamps down
the carbon diaphragm, the connection from one side of the

primary circuit to the diaphragm being made through the

brass ring. The cover has an insulating lining of thick

felt, which closely surrounds the upper carbon electrode,

and whose lower edge rests on the diaphragm. Thus a

Note.— Transmitters of a number of other forras, both American
and European, are des ribed in ''The Telephone Hand-book."
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small chamber enclosed by the diaphragm, upper electrode*

and insulating felt lining is provided for the granulated

carbon. The upper electrode is supported by a slightly

tapered brass pin fitted tightly into a hole bored through

the center of the block. The lower end of this piece

carries a small piece of soft rubber tubing, which bears

lightly on the diaphragm and serves as a damper. The
pin is clamped to the top of the cover -by a screw nut.

The mouthpiece used with this instrument is usually made
of soft rubber.

From the foregoing description it will be apparent how
close is the resemblance, as far as the general arrange-

ment goes, between this transmitter and the two instru-

ments used for long-distance work in this country. The
differences are mainly in the details of construction, which

have been more carefully worked out in the transmitters

used by the Bell compinies. The "solid back," utilizing

the same principle of two carbon electrodes with a layer of

granules between, is a much more efficient transmitter

than the Berliner. Fig. 7 is a section of the Berliner

"Universal'' transmitter.

New Ironclad Dynamos and Motors of

German Manufacture.

Interesting as showing a recent development in German

electrical practice in the manufacture of ironclad direct

current general ors and motors designed with particular

reference to efficient ventilation are the machines illustrated

by the accompanying cuts, which are reproduced from tjie

EUktrotechnische Zeitschrift, These dynamos have just

been brought out by Poeschmann & Co. of Dresden, and,

as the pictures clearly show, they possess several novel

features. Fig. i gives a sectional view. The form is

from the start, and they informed the company that they

would not accept the reduction. President Mahone was

sent for, and in the meantime the men so perfected their

organization that it included almost every conductor and

motor man in the city, as well as many men who had been

secured by the company to take the places of strikers.

There were more conferences between the men and the

company. William Nelson Cromwell, the Northern Pacific

railroad lawyer, who is president of the Milwaukee Street

Railway company, arrived from New York to confer with

the other officers, and Vice-president Henry C. Payne of

this city postponed a trip to Europe for the benefit of his

health in order to look after the company's interests. The
company lost no time in enrolling men to take the places

of the old employes in case the latter struck. Emissaries

of the company, it is claimed, were getting men at St.

Paul, Minneapolis, Chicago, St. Louis, and other cities.

The men saw danger from this source, and they informed

the company that unless the enrolling of new men was

stopped, and men who had been put on the cars with them

were taken off, they would strike on the shortest kind of

notice. The company temporarily suspended the enrolling

of new men, at least in the city, and the old employes

were told that a final decision on the subject of wages

would be rendered after a meeting of the board of directors

in New Yoik. Before the final conference the men made

another clever play. They not only declared that they

would accept no reduction, but they threatened to strike at

once instead of waiting for May ist unless the company

FIG I. NEW IRONCLAD DYNAMOS AND

almost cylindrical, one side—that from which the commu-

tator projects—being somewhat flattened. On this side

the casing may bs removed to allow the insertion of the

armature.

The armature in revolving serves as a blower to a suf-

ficient extent to cause excellent ventilation about it, wire-

covered gauz2 holes in the pole pieces permitting the in-

gress and egress of the air. The shaft rests on ball bear-

ings, and the mechanical details are carried out to the ut-

most nicety. A 200 light dynamo is said to have

shown an efficiency of 91.5 per cent, at half load and 93

per cent, at full load.

Fig. 2 shows a motor with starting rheostat mounted on

top of the pole pieces, and Fig. 3 represents the relative

size of a 400 light dynamo and a 1-5 horse power motor

of the same type.

Milwaukee's Street Railway Troubles
Settled.

Just as all the street car employes of Milwaukee seemed to

be about to strike.a settlement was effected by the company's

yielding absolutely to the demands of the men. One year

ago the company signed a scale providing for 19 cents an

hour for motormen and conductors. The understanding

at that time, it is said, was that the pay was to be in-

creased to 20 cents an hour at the end of this month. A
few weeks ago the men became suspicious that instead of

an increase being granted a reduction would be made, and

ihey prepared to resist any step of the kind. National

President Mahone came to the city, and he soon had the

men well organized. Then the men, through the commit-

tee, began to confer with the officials of the company, who

at first would not declare that any reduction was intended.

A short time ago, however, the company changed its tac-

tics, and the men were informed that on May ist their wages

would be cut to i^Yz cents an hour. The men were firm

MOTORS OF GERMAN MANUFACTURE.

promised to continue the old wages. They could not afford

to wait until the 1st of May, they said, because the company
would have too much time in which to prepare for a strike.

Speaking of the reasons for making the reductions, Mr.
Payne is quoted as saying that for the first seventeen days

of the present month the earnings of the company had de-

creased $5,334-65) an average falling off each day of

I313.S0. Since its organization, he said, the company
had not been able to pay Interest upon its bonds, and up
to last December the persons interested in the road ad-

vanced the money with which to pay the interest. Owing
to financial difficulties the owners of the road did not see

their way clear to paying the interest which became due

last December and a default was made. The interest was
not paid at that time and it has not been paid since. It

was far enough toward June, Mr. Payne stated, to assert

with certainty that the interest due in that month would

not be paid, not having been earned. Thus they could

see, Mr. Payne told the men, that only the sufferance of

creditors prevented the company from being forced into

bankruptcy. So far as the stock was concerned, he said

that the company had no hope of earning: a dividend for

some time. He himself had been drawing no salary since

the first of January, having waived it. Nor was any
New York official receiving a salary. The salaries of the

superintendents, he said, were not any higher than those

paid to superintendents in other cities.

Mr. Payne offered to compromise with the men. He
said that from May ist the company would pay 18 cents

an hour, or it would submit to arbitration the question

whether the wages should be 17^^ cents an hour or 19

cents an hour. When the representatives of the men said

that reither of these propositions could be accepted, the

company, Mr. Payne stated, would either arbitrate as

above propoed, or it would pay 19 cents an hour from

May 1st t November 1st, aud 18 cents an hour from

November ist to May ist. Under the latter proposition the

wages of the men would average \%]z cents an hour the

year around, only half a cent an hour less than they had
been getting, but the men declared that they would not

accept the offer. Mr, Payne finally surrendered at discre-

tion, and the old scale was s'gned again. The men are

in a very happy frame of m'nd, and feel that they have

FIG. 3. NEW IRONCLAD DYNAMOS AND MOTORS OF
GERMAN MANUFACTURE.

won one of the most notable victories in the labor annals

of Milwaukee, and that without resorting to the least

violence and without striking. What the company will do

next is an interesting question. From its statements to

the men, it is in a poor condition financially, and it ap-

parently must do something to cut down expenses. It is

feared the service may suffer.

Chicago-St. Louis Electric Railway Pro-
ject.

The prcject for connecting Chicago and St. Louis by an

air-line electric railway on which trains are to be operated

at the rate of 100 miles an hour, although held in ab ;yance

for some time, has not been abandoned. Chief Engineer

Hughes announces that the contract for gradicg the track-

way of the Chicago division, extending from this city to

Alpine, 111,, a distance of 25 mile?, has been let and work

has been just begun. It is stated that the company is con-

sidering three propositions for terminal facilities in Chi-

cago—two on elevated tracks and one on the surface—but

that the definite route is still undetermined. The com-

pany proposes to use" overhead wires, with center-pole con-

struction, and the tracks will go either under or over all

railway, country road or street crossings. The plan con-

templates the erection of power stations about thirty miles

apart, using the cheap soft coal with which the interior of

the state of Illinois abounds. Multiphase current will be

generated, transformed down in sub-stations located along

the line at intervals of about five miles. This plan in-

volves the use of multiphase motors on the car trucks, and

at least two electrical companies have agreed to furnish

guaranteed motors of this type. It is possible, however,

to use rotary transformers in the sub-stations, and thus

supply direct current to the car motors. Ssventy-five pound

T rails, laid at standard gauge, will be used. It is claimed

FIG. 2. NEW IKONCLAD DYNAMOS AND MOTORS OF
GERMAN MANUFACTURE.

that the finances of the company are now in fairly good

shape and that the road will be built.

Some time ago a commission was appointed in Boston
to decide upon the best means of rapid transit. The com-
mission reported in favor of the subway scheme. The es-

timated cost is from $5,000,000 to $15,000,000. The
utilization of electricity as a motive power is being given
due consideration.
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Mayor Hopkins of Chicago announces in his annual

message, recently submitted to the city council, that he

will not approve any ordinance granting a franchise to a

corporation or individual that does not contain the essen-

tial features consistent with the policy which he adopted

upon assuming office. He believes that the policy pur-

sued in New York and that which obtains in Cleveland

might be combined in Chicago. He says: "The New

York method of compelling a sale of the franchise to the

highest bidder has had most excellent results, and the sys-

tem adopted in Cleveland, by which franchises are granted

to companies making the lowest bid by way of cost to the

citizen of the aitxle supplied, be it transportation or gas,

etc., is equally commendable. In my opinion the two

methods should be combined, so as to yield a fair and

certain revenue to the city, and at the same time give to

the citizens increased and cheapened facilities." The

mayor insists that when it is once understood that this

policy has been adopted there will be no further trouble

and that seekers after franchises will comply with these

requirements. Promoters of electrical projects in Chicago

will be interested in this decision, especially as the mayor

seems to have forced the city council to adopt his views in a

measure at least. The electric railway enterprises were the

first to which the new rule has been applied. The North

and West Side companies, it' is said, have come to the con-

clusion that they may as well accept these conditions.

Not from any pronounced friendliness to the conduit

system, but to make a point against overhead trolley wires,

the Chicago Herald oi April 2gth devotes a column and a

half of its space to an attempt to describe the electric

railway at Budapest, which is operated from underground

conductors. This road has been familiar to electricians

for years, and the iY^r^iA/ article is of no importance ex-

cept as an example of the ignorance which so many daily

papers exhibit in treating of electrical subjects and which

renders comment from such journals on a subject like the

present agitation for electric railways in Chicago, for in-

stance, almost entirely valueless. An example of this

trait is shown by the following bit of luminous descrip-

tion:

As to the electric motor car itself, that differs but very

little in appeararce and construction from our best cable

or other slreet cars. Under it, bttween the two sides, re-

poses the secondary dynamo, inclosed in a box. The dy-

namo tratsfers the mction of its anchor, by means of an
attachment, onto one of the hubs. Under the front plat-

form of tire car are arranged the parts of mechanism
which enab!e the the conductor to put on greater speed or

slacken or stop. The whole apparatus, as fitted upon
ar.d in these cars, is simple and does not deprive the car

of any of its seating capacity.

After this meaningless jargon about the "anchor" of

the "secondary dynamo," the writer makes mention of

the method of distribution, and adds, with a brave assump-

tion of hidden knowledge: "As to the technical details

involved in the operation it would serve no useful purpose

to give them here, since but electrical engineers and other

experts would be able to grasp their meaning." We are

glad to be accorded this relief, at all events.

It is due to the steam railroad men of the country to

recognize the fact that, as a class, they have manifested

admirable fairness and lack of prejudice in examining the

claims of the electric motor to be considered as a serious

factor in the long-distance railroad traffic of the country.

When the time comes when steam locomotive shall be

superseded by electric motors—a chance that many ob-

servers believe to be gradually impending—each of the

great railroad companies, as it falls into line, will be put

to great expense for generating machinery, line construc-

tion and motor outfits. Notwithstanding this fact,

several companies have instituted careful and

thorough investigations of the problem, and although it

may be urged that this course was actuated by ordinary

business prudence and with an idea of eventually securing

a material reduction of operating expenses, the fact re-

mains that the whole subject has been discussed by the

steam railway men with a candor and moderation worthy of

all praise. Indeed, there are not wanting electric railway

advocates who would command a greater degree of public

confidence were they to modify their enthusiastic claims

with a like degree of careful reflection and judicial fair-

ness.

Mr. Barnes' paper before the Western Railway club, a

generous abstract of which is presented in this issue, may

be cited as an excellent example of this spirit. The rel-

ative merits and defects of each system, as at present de-

veloped, are weighed with the temper of a judge, not colored

by the zeal of the advocate. This is precisely as it should be,

and the author is entitled to congratulation for his calm and

interesting treatment of the subject. Mr. Barnes' desire

to be perfectly fair is shown by his reference to the tug-

of-war between steam and electric locomotives at the

World's Fair last summer. He coincides in the opinion

expressed in the Western Electrician at the time that

the test did not fairly display the relative merits of the two

machines and points out how the conditions could have

been made more equal. Mr. Barnes has prepared an in-

teresting paper, and we heartily commend its perusal to all

interested in this important subject.

in coal mines is one that has engaged the attention of

some of the brightest minds that have grappled with the

practical work connected with the utilization of electricity.

I'aults in successive machines have been discovered and
overcome, with praiseworthy perseverance, until now it can

be asserted with confidence that electrical machinery is

destined to play a very important part in the mining

operations of the future. Indeed, this fact 15 attested by
those who are most familiar with the business of mining

coal, as may be judged by the following extract from an

editorial in a recent issue of a leading journal devoted to

the coal trade: "It is being forced upon the minds of

mine owners that successful coal mining in the future will

have to depend upon electrical machinery. Many devices

now used in and about mines will undoubtedly continue

still to be used for a long while to come, with the difference

that electrical shall have succeeded manual power. This

is good for the miner, as it will relieve him of the heaviest

toil, and will find him employment in the increased mining

that will result from this economy. But the benefits that

will accrue t^ the operator who indulges in the use of the

latest and most improved machinery for his mines will be

far greater. It will not only pla-^.e him in a favorable

position for trade, but will break down that barrier of ex-

pense which has unquestionably hitherto operated to a

considerable degree in restricting his efforts to seek a

foreign market. Owing to natural conditions the expense

of mining in this country should be far cheaper in every

respect than they are in Britain, if advantages are only

taken of the means which are at hand. By the aid of ma-

chines, coal can be placed on the car for thirty cents

cheaper than when mined by hand labor, and, what is of

equal importance, in a far. better condition. Not to seek,

therefore, to utilize these facilities in the way of extending

trade abroad, is to camlv ignore the chances which pre-

sent themselves."

It will be seen that the outlook for a growing demand
for electrical mining machinery is encouraging. Manu-
facturers and designers should not relax their efforts

to adequately meet the needs of the mining operators.

The field is promising and should be more fully occupied

than it is.

The work of introducing electrical mining machinery

has progressed slowly, and this has been due partly to the

conservatism of the mining operators, and also, to some

extent, it must be confessed, to defects in the electrical

appliances especially designed for use in mines—particu-

arly coal mines. The problem of applying electrically

transmitted power to meet the peculiar conditions found

To the Chicago city council must be given credit for

establishing order out of confusion in settling, so far as

it can, the trolley agitation by passing a reasonable

measure, which, it is said, will be accepted by the North
and West Chicago Street Railway companies. Last

Monday night Mayor Hopkins returned to the council

without his approval the franchises originally passed by

that body with several suggestions which were subsequently

embodied as amendments, and the new measure, including

the mayor's substitute, was passed in such form as to be

satisfactory to the mayor and the companies. The ordi.

nance as passed provides for the payment by the companies

of the sum of $10,000 at the expiration of the first year,

$15,000 at the expiration of the second year, $20,000 at

the end of the third year and ^25,000 at the end of the

fourth year and each succeeding year, the money thus

obtained to be used by the city in extending its lighting

service. This amendment was adopted in lieu of the idea

of compelling the street railway companies to light the

streets upon which they operate trolley lines within a

radius of one mile from the city hall. Another section

provides for indemnity to the city from all damages which
may result from the building and occupation of its streets

by the overhead trolley system. A metallic return circuit

conductor, Independent of the rails upon all the lines

authorized, is demanded, and provision is made for suitable

guard wires and ornamental iron poles instead of wooden
supports.

The mayor's message showed that he was still greatly

opposed to the trolley. He practically washed his hands of

the whole matter. He said that he believed that the alder-

men would overrule his objections to trolley roads anyway
and that it was his purpose to get as much for the city in

the ordinance as possible. He called the overhead trolley

"almost antiquated and in many respects objectionable,"

gave expression to the well-worn phrase, "the trolley

system, with its unsightly poles aad wires," and testified

his belief in the ultimate success of the conduit system.

However, he is reported to have expressed the intention of

approving the measure as passed. It would seem that

Chicago, to a certain extent, is in a fair way to obtain

some of the advantages of rapid transit upon its cross-town

lines on the North and West sides. With the mayor's

signature the situation is placed in the hands of the rail-

way companies, and as they admit that the franchise is a

reasonable one, it is to be hoped that there will be a period

of electric street railway construction that will place Chi-

cago in this respect upon a footing with other large cities

in the country.
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Present Utility of Electric Motors on
Railroads.

An interesting paper on the "Present Utility of Electric

Motors on Railroads" was presented by David L. Barnes

at the last meeting of the Western Railway club at

Chicago. This paper, Mr. Barnes said, was "suggested

by the recent propositions of the large electric ccmpanies

to operate steam railroads by electricity, and by the *tug-

of-war' at the World's Fair some months ago, and its

object is to show to what extent electric motors may be

used in place of steam locomotives at about the same cost

for operation, and to point out a few of the advantages of

electric motors where the conditions permit their use."

Mr. Barnes describes the general features of the electric

railway system, the apparatus employed in its operation

and pointed out the special features in the several types

of equipment. Of particular interest at this time is Mr.

Barnes' view of the relative economy of the electric motor

and steam locomctive. He says:

The efficiency of the line of conductors from the central

station to '.he motors, where the plant is properly put in,

ought to be 90 per cent., and the efficiency of the dynamos
ought to be such as to give at the terminals of the dynamo
a current that would represent 85 per cent, of the indicated

power of the steam engine. The steam engines used
ought to give a horse power for 15 pounds of steam per

hour. Now, having this information, we are in a position

to show the relative efficiencies of steam locomotives and
electric motors so far as the cost of fuel is concerned,

leaving aside for the moment all other costs that go to

make up operating expenses, such as wages, repairs,

interest on plant, etc.

If the same fuel is used on the steam locomotive as in

the stationary boilers, and the fuel is assumed to be fair

bituminous coal, then each pound of fuel will evaporate

into steam about 6 pounds of water in the best steam
locomotives, and 8^ pounds in a gocd stationary boiler.

The steam locomotive, will generate a horse power for

about 25 pounds of steam- an hour when the locomctive is

of the best type; hence, on this basis, a comparison of the

economies of the two systems in the indicated power in

the steam cylinders cf both systems is 1.8 pounds of coal

per horse power per hour in the stationary engines and 4.2

pounds of coal per horse power for the steam locomotive.

The steam locomotive uses the power directly; and there

is no further loss that need be considered with this gen-

eral comparison, but with the electric system there is a
further loss of 15 per cent, in the dynamo and connections,

10 per cent, in'the line, and 50 per cent, in the motors

for switching, suburban and elevated railroad work, or 20

per cent, in the motors for lines having about 8 minutes
between stations. The final result is an efficiency of

about jS per cent, between the cylinders of the stationaiy

engine and the drawbars of the motors for switching su-

burban and elevated railroad work, and 61 per cent^ for

the longer line assumed.
The result in the fuel used will then be 4.7 pounds of

coal used an hour in the stationary engine to get one use-

ful horse power on the drawbar of the electric motor for

short lines, which is practically the same as that required

for the steam locomotive. For the longer line assumed the

fuel required is 3 pounds an hour per useful horse power.

This is based upon an ordinary fuel; with a belter class of

fuel, such as anthracite burned on large grates, the loco-

motive will do better workin proportion, and the difference

in economy in weight of fuel will be in favor of the steam
locomotive on short lines.

For elevated railroad work, where anthracite coal is

used, the locomotive, if of the compound type, will not re-

quire more than 2/^ pounds of coal per horse power an
hour at the drawbar, and such fuel is better than the com-
mon bituminous coal that would be used in the stationary

engines of the electric plant; hence, so far as the use of

fuel is concerned in actual work on elevated railroads,

there would be no saving in weight of fuel by using elec-

tricity, but when allowance is made for the loss of fuel

while the engines are standing fired up during the day and
night, it is probable that the weight of fuel per ton per

mile would be very nearly the same for the steam locomo-

tive as for the electric motor when the same fuel is used,

and somewhat less for the steam locomotive when anthra-

cite fuel is used for the steam locomotive and cheap
bituminous coal for the stationary boilers of the electric

plant.

The conditions as to the use of fuel and the kind of fuel

vary so much that each case must be treated by itself, but
for all practical purposes of comparison at the present time,

it may be assumed that the same amount of fuel per ton

mile would be used with the electric system as with the

steam locomotives for short lines.

If the conditions are such that a cheaper class of

fuel can be used in the central station than on the

steam locomotive, there may be a considerable

saving in cost of fuel, while there is no saving in weight of

fuel. On the elevated railroads in Chicago, where the fuel

costs about $7 a ton on the tenders, and the fuel for a cen-

tral station could be purchased for I1.75, a saving in cost

of fuel of 63 per cent, is possible. In this case allowance

should be made for the difference in quality of fuel, which
would reduce the possible saving to about 50 per cent.

In local suburban work and for switching, where the

ssme fuel cculd be used on the locomotive as in the cen-

tral station, there will be no saving in the cost of fuel, and
if it were found that the locomotive required a somewhat
bette r quality than the stationary plant, and if the station-

ary plant could use bitumincus slack, say at $1.50 a ton,

while the steam locomotive coal cost $2.20 a ton, the sav-

ing in cost of fuel would be 22 percent. This again shows
how the conditions which regulate the price of luel control

almost completely the saving in cost of fuel incident to the

use of electric motors.
For long lines, with considerable distances between

stations, the efficiency of electric motors is very much
greater, but the loss of energy in transmitting the cur-

rent is also greater; the gain in efficiency of the motors
will, however, more than offset the increased loss in con-

ducting the current ; hj^nce, for such conditions the electric

system is somewhat more economical in fuel than for ele-

vated roads, switching or local suburban service, where the

same fuel is used for both systems. On the other hand the

steam locomotive is also more economical during long con-

tinuous urns, and probably the average conditions for this

class of work are such that the same weight of fuel would
be used io either case per ton mile, and it is only where
the conditions demand a higher priced fuel for the steam
locomotive than for the central station plant that there

would be any substantial saving in cost of fuel per ton mile

by using the electric system at the present time.

The first cost of central station plants and conductors
for long line work is so great per mile of track as to deter

any steam railroad company from making an experiment of

changing a large steam locomotive plant to an electric at

present. The prices for this work are now so unsettled

that it would be valueless to give any esdmate of cost in

this paper. Prices are dropping rapidly, and it would not

be surprising if one year hence the cost of installing an
electric plant for long-distance work would be only abcut
one-half of what it was a year ago.

Only on short lines, where the traffic is crowded, is it now
economical to substitute electric motors for steam locomo-
tives. There will be no saving in cost of fuel where the

same coal must be used in the stationary plant as is used
for the steam locomotive, and a substantial saving in fuel

cost will only be obtained where, as in elevated road work,
the fuel is much more expensive for the steam locomotive

than for the central station.

The repairs to the electric motors, the line conductors

and the central station plant, added to the interest on the

first cost, cannot be greater than the cost of repairs and
interest on steam locomotives when there is heavy traffic,

although the first cost of,the electric motors is fully double.

This will, perhaps, appear from the fact that less work is

necessary to maintain the electrical apparatus than the

steam locomotive under equally favorable conditions

for both. Especially is this true where the feed water is

bad and the locomotive boilers collect much mud and
scale. On the other hand, if inferior electrical apparatus
is used and some considerable experiment is required to get

a safe insulation of the line conductors and to put the

mechanism of the controllers and motors into good run-

ning shape, the cost of repairs and maintenance of elec-

tric motors for the first two years will be very much greater

than for the steam locomotives. This has been the expe-

rience of street railroad lines that purchased electrical

apparatus during the period of rapid development. One
of the most prominent and largest street railroad systeilfs of

. this country has had to renew more than half ofthe motors
under the cars and make radical changes in the central

station plant, mainly for the reason that a few years ago,
at the time the apparatus was put in , the art was in a stage

of rapid development, and when the more perfect and
better apparatus was brought out the best interests of the

company demanded that the devices first put in, although
comparatively new, should be cast out.

For these and similar reasons estimates made as to the

cost of maintenance and deterioration of electrical appa-
ratus should include such changes as will probably be re-

quired in the apparatus due to the .advance of the art.

While it may be true, as sometimes claimed, that electrical-

apparatus of the best kind will last in good working order
for a period of 50 years, yet it must be remembered that

long before such a period is passed the apparatus will be
out-of-date and will have to be replaced by niore practical

and economical mechanism.
It will appear from this perhaps that no railroad com-

pany should undertake the substitution of electric motors
for steam locomotives without the most searching inquiry
into all phases of the question. Each piece of apparatus
should te carefully examined, not only as to its durability

and efficiency, but also as to its stage of development.
The difficulty with similar apparatus on street railroads

should be considered, and in making the final comparison
of relative costs of maintenance and operation a factor of

10 per cent, per annum should be added over and above
interest cost and maintenance so as to include the cost of
such changes as will probably be required on account of
the progress in the art.

Railroads running through a thickly settled district and
having to contend whh complaints about noise and smoke
may find it worth an additional expenditure to remove the

cause thereof, and where a lailroad company is compelled
to use a high-priced fuel to get rid of smoke it will be
found advantageous and probably cheaper to use electric

motors at the present time.

It has been claimed that only one man is required on an
electric motor at the head of a train, and llierefore that

there is a saving of one man per train when electricity is

used, but thi? is only true when there is not a separate

motor at the head of a train and where the cats are run as

on the Intramural road and the conductor is on the rear

platform of the front motor car ready to give assistance in

case anything happens to the motorman. Where the

motors are separated from the train, it is not considered
safe to use only a single man at the front end, for reasons
that are too plain to require discussion here. It is prob-
able that many railroad managers would decide always
to use two men at the head of the train whether there was
a motor car or a separate locomotive.
The trolley wire system of conductors has been proved

to be practical, and it is safe to introduce it at the present
time. The third or conducting rail system can be so in-

sulated as to be made practicable, but the experience with
it is much less. The service on the Intramural road
was too slow and light to settle this point for heavy traffic

on lines where passengers must in emergencies alight on
the tracks and employes must travel to and fro in making
repairs. Perhaps the trolley need not be overhead; it may
be at th^e side and covered so it cannot be reached by
passengers from the windows or steps of the car, but the
fact remains that the overhead trolley is the only system
of conductors that has been sufficiently well developed to

enable one to pronounce upon its practicability with cer-

tainty.

Tiie first steam railroad of any importance to take up
seriously an investigation of a plan to use electricity in the

place of steam was the Manhattan Elevated in New York
city. The motor was too small and not powerful enough,
or at all adapted, to compete with the steam locomotives
then in use, and the design was also inefficient. The
maximum drawbar pull of the steam locomotive was about
8,000 pounds while that of th^ electric was about 4,000
pounds. The failure was a certainty from the start, and
although so evident at the time to those who were well

informed in locomotive practice, yet this case of failure has
been used unfairly since to show the impracticability of

electric motors for railroad work. The trial was the result of

a lack of appreciation of the real conditions, and to cite the
results as showing anything useful so far as power, cost or

efficiency is concerned, is practically malicious.

After the Manhattan fiasco but little was done in heavy
work for a long time beyond the production of a multitude
of designs. In 1891 the Thomson- Houston company, now
the General Electric company, brought put a switch-
ing locomotive. This motor weighs 21.5 tons on drivers

and has been used considerably with good results.

The next designs of any real importance are the electric

locomotives of the City and South London Subway in Lon-
don, designed by Messrs. Mather & Piatt, engineers,

of Manchester, England. The weight on drivers is 10
tons. These motors are now doing very good work.
A locomotive built by the General Electric company

for elevated railroad service and tried at Lynn in 1893
afterwards took part in the tug-of-warat the World's Fair,

where it was so badly beaten by a steam locomotive of
about its own weight as even to arouse the sympathy of
steam locomotive advocates. The cause of the failure was
neglect to study conditions and the results were so mislead-
ing as to need further ment'on here.

The weight of this locomotive on drivers is about 5g,oco
pounds. The weight of the steam locomotive against

which it was tested is about 62,000 pounds on drivers.

The electric locomotive has a short wheel base and the
drawbar is much above the center of the axle. When the

pull came the weight on one pair of wheels was reduced
by the tipping tendency, and that pair slipped and in

slipping the motor on that axle revolved rapidly, and acted
like a dynamo, and shut most of the current off from the
other pair of wheels and the locomotive was practically

without power. Had the motors been connected up so

that the current divided and went through each separately,

then the remaining motor on the other pair of wheels,
after one pair had slipped, would have given a substantial

pull but not enough to overcome the steam locomotive. If

the wheels had been connected up with parallel

rods the results would have been quite different and
if some heavy weights had been added to hold down
the electric locomotive on the opposite end from
the point of pulling the electric locomotive
would undoubtedly have pulled more than the steam loco-

motive for the reason that the power of the electric motor
is applied evenly, while the steam power is applied irregu-

larly. In a test of this kind both motors should have practic-

ally the same weight on drivers, and parallel rods should be
used if it is desired to bring out the superiority of the even
application of power by the electric motor. With equal
weiglit on drivers and parallel rods on both, the electric

will probably always pull more at very slow speeds than
the steam locomotive of equal weight.

The electric Iccomotives on the Liverpool overhead road

are very successful machines, and their practical operation

shows great efficiency. The weight on drivers is 15.4
tons. The motors are placed directly on the axles and
without gears.

The Northern Pacific terminal road in Chicago decided
several years ago to make an experiment with electricity,

and after a long investigation the firm of Sprague, Duncan
& Hutchinson of New York city, now dissolved, was em-
ployed to make designs and construct an electric locomotive
rated at 1,000 horse power. The construction of the

frames was undeitaken by the Baldwin Locomotive Works.
The electric motors were to be of the Westinghouse design

and make. Part of the construction has been done but
the work has been abandoned for the present. This motor
was expected to weigh about 60 tons on drivers.

The largest steam or electric locomotive ever ordered
from any manufacturer is that adopted by the B. & O.
Railroad company. Six of this type have been ordered
from the General Electric company of Boston for use in

the Baltimore belt line tunnel. The weight on drivers is

to be about 200,000 pounds. The work required is to

move a 1,200 ton freight train over agradealittle less than
I per cent, at the rate of 15 miles an hour, and in passenger
service to move a 500 ton train over the same grade at 30
miles an hour. Each Iccomotive will also be required to

act as a push engine when the regular steam locomotive
is hauling a heavy freight train up a grade of ij4 per
cent.

The electric motors and the npethod of control have been
designed by W. H. Knight, member of the American
Society of Civil Engineers, chief engineer of the railway

department of the General Electric company. These parts

are being built at the General Electric company shops at

Schenectady. The frames, wheels and connections are

being built at the Schenectady Locomotive Works from
designs of the writer. The work on these motors is being

rapidly pushed, and they will be ready for use before the

tunnel is finished.

In a general way the foregoing gives the status of the

electric locomotive question at the present time. In
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the future the most ra^id introduction will be for elevated

railroads and for suburban lines and switching where
the smoke nuisance must be abolished. For exceedingly

high speeds, say loo to 150 miks an hour, the

electric locomctive has advantages ihat the steam loco-

motive can never have, but that there will be any real

demand for any such speeds in the near future is doubtful.

One derailment at one hundred miles an hour will dampen
considerably the ardor of those who now clamor for the

highest possible speeds. Even with the strongest wooden
cars now built the loss of life in a collision or derailment

at loo miles an hour would be appalling. Metal cars and
greater certaintv of a safe clear track must be had before

trains will be run at such high speeds as to require electric

motors.

In the matter of men and tools for repairs railroad com-
panies will need but few changes to care for electric loco-

motives. The maintenance of the conductors and central

stations will probably fall to the road department and
electric locomotives differ so little in running gear from
the steam locomotive and are so simple in construction as
to require no special knowledge to care for them. With
the assi^ta^ce of a good mechanical engineer, posted in

electrical work, our railroad master mechanics can care
for the electric locomotive quite as easily as the steam
locomotive and the experience gained with the steam
locomotive is absolutely essential for the economical
maintenance of the eUctric locomotive, which locomotive
must have pracically the same cabs, air brakes, wheels,
springs, draft gear, head light, running boards, pilots,

axles, drivirg boxes, etc.. as well as an eqml corps of
lunners and assistants.

Bain Arc Light Dynamo.
The accompanying illuslration represents a constant

current arc light dynamo with regulator, the invention

of Force Bain, and manufactured by the Great Western

Manufacturing company, Chicago. The regulator is said

to be very sensitive and at the same time very positive in

operation, and it will maintain a constant current inde-

pendent of the number of lamps in circuit. The machine,

the company claims, may be run indefinitely on an abso-

lute short-circuit without injurious results. The

Metropolitan Specialties.

The Metropolilao Electric company, Chicago, is intro-

ducing a new arc lamp spark arrester, the advantages of

which are pronounced, and the device is one of undoubted

value. The Chicago spark arrester is made to fit any s)s-

tem, either single or double carbon lamps, and is fastened

METROPOLITAN SPECIALTIES.

by an adjustable clamp to the lamp holder, inside or out-

side, and is arranged to open out, separating in the center

so that once in position it is permanently fastened, and is

easily opened to each side whenever necessary to trim

carbons or change the globe.

The cover is arranged to automatically open and close

as the carbon holder passes downward through the two

mica plats. It is shown in both position in the accompany-

ing illustratration. These plates are hingf d and balanced,

and close immediately after the holder has passed through.

BAIN ARC LIGHT DYNAMO.

device for the movement of the brushes is operated by

means of a small belt connected with the armature shaft

as shown in the illustration. By the rotation

of a large pulley the ratchet bar is reciprocated,

this ratchet bar carries a small rachet, which is held out of

engagement with the rachet wheel by means of two

eliptical springs on either side of the armature placed be-

tween two pairs of electro-magnets. The rachet wheelis

connected by means of a shaft to a small pinion which

engages in gearing cut on the rocker arm which carries

the brushes.

The directing device, shown under the connecting

board, which is mounted on top of the dynamo, consists of

a small iron bar suspended immediately over the armature,

and controls two contact devices, shown on the top of the

connecting board. The contact device operates to short

circuit both electro-magnets when the machine is working

under normal conditions. The thumb nut, just below the

connecting board, is connected by means of a bar and a

spiral spring to the director bar, and tends to hold it in a

position opposite to the position that the bar would assume

by an increase of current in the armature. When the ma-

FIG. 2. COTTON MILL ELECTRICALLY DRIVEN

While held at an angle during the time that the holder is

gradually being lowered by the consumption of the

carbons, the device is so constructed that a draught is

established, which draws the sparks away from the car-

bons, and the upper arrangement or hood of the arrester

is so placed that the sparks cannot escape. Those who
have examined the Chicago spark arrester predict its very
general use.

A telegraph line is being established between Alleppo
and Zor, Turkey.

chine is first started the spring connected to the con-

troller puis the controller bar into position approximately
parallel with the path of the current circulating in the

wires of the armature. When the current in the armature
has assumed a given value, which has been predetermined
by the tension of the spring, the deflecting bar is de-

flected from a line parallel wiih the current in the arma-
ture to a line slightly at an angle therewith. Before it has
been deflected, however, to the position described, the

contact above the deflecting bar has been opened by the

deflecting bar being out of position. When the machine
is operating under normal conditions, an open contact

above allows the current to pass through a pair of elec-

tro-magnets, on the right hand side of the armature, situ-

ated between the two pair of electro-magnets. The cur-

rent circulating in this pair of electro-magnets attracts

the armature toward them and engages the ratchet device

in the rachet wheel and quickly gigs the ratchet wheel, in

this case, in a clock wise direction, which moves the

brushes to a point on the commutator corresponding to

the highest potential. The director device may be ad-

justed at any time while the machine is operating so that it

will maintain a constant current at any value desired within

a range of 20 per cent, of its rated capacity.

Cotton Mill Electrically Driven.

The first instance of an entire cotton mill being electrically

driven in this country is furnished by the Columbia Cot-

ton Mills company, Columbia, S. C, which has equipped

FIG. r. COTTON MILL ELECTRICALLY DRIVEN.

its plant in an interesting manner from designs furnished

by the Stilwell-B:erce & Smith-Vaile company of Dayton,

O. The power p^ant consists of two pairs of 48 inch

cylinder gate Victor turbines on a horizontal shaft with a

single 24 inch, horizontal Victor turbine for driving the fire

pump. The two pairs of 4S inch turbines are connected

together, and at each end are connected to a generator of

700 horse power capacity of the General Electric com-

pany's manufacture. In Fig. i is shown an illustration of

a dynamo directly connected to the Victor water wheels,

and in Fig. 2 is presented a general view of the Victor

wheels in position with direct connection made to a

generator. The plans for the mill were furnished by

Lockwood, Green & Co. of Boston, Mass.

Power Transmission at Taftville, Conn.
The first important application of electrical power trans-

mission to textile manufacture has just been installed by

the General Electric company at Taftville, Conn., the

power being transmitted from Baltic to Taftville, a dis-

tance of nearly four and one-half miles. It is a typical

transmission by the three-phase current, in which motors

of the synchronous type are used not only to operate a cot-

ton mill, but also the power station of the Norwich, Conn.,

Street Railway company.

The Ponemah mills are located at Taftville, on the She-

tugket river, about three miles distant from Norwich. The
original mill was operated for nearly a score of years by

water power taken directly from the river, and when the

new mill was erected it was found necessary to drive it

from two 350 horse power Corliss engines, the existing dam
being insufficient in capacity.

In the basement of a rebuilt mill at Baltic, four and one-

half miles from the Ponemah mills, are the wheel and dy-

namo rooms of the generating plant. The mill is of four

stories, built of stone, and will presently be used as the

Ponemah mills in the cotton weaving industry. Four hun-

dred feet above the mill a fine stone dam, 525 feet long,

has been thrown across the river. The efifective head on

the turbines is 32 feet, and the water available, even in

the dryest seasons, is sufficient to furnish not less than
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1,500 horse power. The turbines are belted to pulleys on

the main line shaft, extending the whole length of the

wheel room and continuing through the partition walls into

and along one side of the generator room. There are three

double 42-inch horizontal wheels and one double 27-inch

wheel in the wheel room, the former developing 800 effect-

ive horse power each at 157 revolutions per minute, and

the latter 300 horsepower at 244 revolutions per minute.

The belts pass obliquely upward to the pulleys on the line
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but as the amount of copper necessary to do the work

successfully appeared too great, the system was changed,

a second three-phase generator and motor were added, and

three of the four proposed feeder wires were utilized for

the three-phase circuit. All are supported on the General

Electric company's standard oil insulator, the fourth No.

0000 wire forming a convenient relay in case of accident

to any of the others.

At Taftville the three-phase circuits are led into the
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The first motor was started more than two months ago,

and the complete plant, entirely installed by the power and
mining department of the General Electric company, has

now been in operation for several weeks, entirely displacing

the steam service, and performing its duties in a highly satis-

factory manner. It is already attracting considerable

attention among cotton manufacturers, and Mr. Taft, the

owner of the mill, is in constant receipt of letters of inquiry

regarding its operation.

Lundeli Ceiling Fan Motor.
The Central E!ectric company, Chicago, is calling at-

tention to its 1894 model of ceiling fan motor outfits .

The apparatus which it proposes to push is of the Lun-

deli manufacture, and, as seen by the accompanying

FIG. 2. POWER TRANSMISSION AT TAFTVILLE, CONN.

shaft, and the turbines are kept at speed by Schenck elec-

tric governors, which have proved themselves capable

ofdoing very fair service.

The dynamo room, a view of which is presented in Fig.

I, is occupied by two 250 kilowatt General E!ectric three-

phase generators, delivering current to the line at 2,500

volts. Each machine is provided with its own exciter, a

three kilowatt bipolar dynamo. The three-phase ma-

chines run at 600 revolutions per minute, and are set so

firmly on substantial foundations as to run with scarcely a

perceptible vibration. The generators are connected to a

common switchboard, and may be run in parallel whenever

desirable. To this end the board is furnished with

synchronizing apparatus, the acoustic synchronizer being

mounted on the face of the switchboard, and the equaliz-

basement of the new mill, where they drive two three-phase

synchronous self-starting motors, identical in size with the

generators at Baltic, These machines replace the two

Corliss engines previously used. The motors start entirely

unaided, coming up to synchronous speed in about fifty

seconds from the time the current is thrown on. They

are, like the generators, separately excited, the exciters

being driven from the pulleys on the end of the motor

shaft. The efficiency of the complete transmission at full

load, from the power applied to the dynamo pulley to that

delivered to the motor pulley, is just 80 per cent. Ordi-

LUNDELL CEILING FAN MOTOR.

illustration, it consists of a four pole field, carrying

a stationary vertical steel spindle, attached firmly to

an under spider. The armature is built up of the usual

laminations of soft iron on a gray iron center, and are

carried on a composition sleeve, which slips over the

stationary spindle and rests upon a shoulder at the bottom.

The armature sleeve also carries the holder for the fan

blades. A very simple device is employed for attaching

the motor to the ceiling. It is a flexible insulated connec-

tion, and its use will be apparent on inspection. Over the

hanger pipe is placed an ornamental piece of brass rope

tubing. Lead wires from the motor are furnished of suf-

ficient length to pass up through the hanger pipe to the

outlet at the top over the canopy. A single pull switch is

attached to the bottom spider of the motor. The Central

INSULATOR AND INSULATOR PIN.

ing switch at the back. The most interesting novelties on

this switchboard are the high voltage switches on the

lower part of the board. These are mounted on marble

bases with substantial barriers erected between the switch

blades, so that the circuit at full load and voltage may be

broken without the slightest danger of arcing across from

point to point.

The line is a good piece of construction work on sub-

stantial wooden poles placed 100 feet apait. The upper

wires on the cross aims are of No. o bare copper and form

the original three-phase circuit designed for the transmission.

The wires on the lower cross arm are No. 0000 insulated

wire, and are four in number. They were originally in-

tended for a railway circuit, the generators for which were

to be installed at Baltic to feed the Norwich street railway,

FIG. I. POWER TRANSMISSION AT TAFTVILLE, CONN,

narily, there is work enough for both motors, when driving

the 1,700 looms in the new mill, operating the lighting

plant and the three 80 horse power General Electric railway

generators, installed in another part of the basement.

In Fig. 2 is shown the upper weave room of the new
mill driven by these motors, and gives some idea of the

work done by the motors and the extensive operations of

the mill. This weave room is occupied at present in the

production of delicate plain cotton goods for printing.

Electric company is now located in its new home, 173-175

Adams street, Chicago.

Insulator and Insulator Pin.

The accompanying illustration shows a representation of

an indestructible insulator pin and triple petticoat insula-

tor. The insulator pin, in addition to being practically

indestructible, possesses the advantage of being easily

attached, and, instead of splitting the cross-arm, as is often
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the case in the ordinary driven wood pin. rather tends to

preserve it. These pins will withstand a strain of 1,800

pounds, while oak and locust pins bre:ik at 700 and 9C0

pounds respectively. The triple petticoat insulator shown,

as well as the pin. is manufactured by Fred M. Locke &

Co., Victor, N. Y., and is especially suited where high

insulation is necessary, as it has an unusual length of in-

sulating lurface. This insulator has been largely used

upon high tension lines, up to 10,000 volts, and another

style is made, which, it is claimed, can be used with volt-

ages up to 35.00O'

New Westinghouse Railway Equipment.

The Westinghouse No. 12 single reduction railway

motor is the direct sequence of the company's No. 3 motor

of the same type, and, while retaining the superior qual-

ities, is put upon the market to meet the demand under

special conditions for a lighter motor, and especially one

that has less weight upon the car axles. The new motor,

as shown in Fig 1, appears to resemble the No. 3 single

reduction motor without the iron frame which serves as its

FIG. r. NEW WESTINGHOUSE RAILWAY EQUIPiMENT.

support. The absence of this frame reduces the weight

of the new motor without diminishing its rigidity. The

armature, of which an idea may be gained by reference to

Fig. 2, whicii is an illustration of the motor casting, con-

taining a single reduction railway motor with the armature

in the lower field, is of the drum type and wound with

machine-made coils. Each of these coils consists of heavy

insulated wire, wound in rectangular form. The two

longer sides of the coil are inclosed in cells of special

insulating material, the whole being then wrapped with

insulating tape of a superior quality. The coils are con-

nected to the commutator segments so that the armature

winding has only two circuits. The commutator segments

are of the highest grade drop-forged copper of uniform

hardness, and the mica insulation is of the best quality.

The field consists of four pole pieces projecting radially

inward from a circular yoke or ring, which parts in a hori-

zontal plane through the shaft. In order to secure rigid-

and of a more efl'icient utilization of the iron in the fields

and armature and of the copper in the windings, it has

been possible to effect a materia! reduction in the weight

of the new motor. This has been done, of course, only so

far as it is believed consistent with a margin of mechani-

cal strength adequate to meet the severe conditions of

electric traction.

In Fig. 3 is shown a reproduction of the controlling

apparatus. This apparatus also is very similar to an older

type used by the company. It is a series multiple con-

troller, having two removable handles, one for controlling

the speed and the other the direction of travel of the car.

The electrical combinations of the motors made by the

new controller are improved over those of the earlier type,

in that the motors divide the work equally, and the car

starts more easily and attains its maximum speed more

smoothly.

The usual accessories of an electric railway system have

been designed and worked out with considerable care,

some of the apparatus being of marked improvement over

the old form. One of the best of these is the lightning

arrester recently developed by A. J. Wurts. which was

recently described and illustrated in these columns.

doubtedly avail themselves of the experience and knowl-

edge gained in a practical manner upon the new Chicago

road.

FIG. 2. NEW WESTINGHOUSE RAILWAY EQUIPMENT.

ity of construction, the two lower pole pieces, half of the

circular yoke and end plates, are made in a single solid

casting, which secures strength and at the same time

completely protects the lower half of the motor. The

field coils are wound and insulated in the same manner as

in the No. 3 motor, although the capacity of the winding

has been somewhat increased, and the insulation is made,

if possible, even more thorough. The two brush holders,

go'' apart en the top of the commutator, are held in position

by a frame, wh:ch is so designed as to constitute a part of

the end of the upper field, and, together with a lid, com-

pletely incloses the commutator end of the motor, and en-

tirely protects the inner parts. By reason of the in-

creased strength of the upper field yoke it

is possible to suspend the motor directly in

the line of its center of gravity, by means of

suspension bars which run parallel to the sides of the

truck and have their ends supported upon spiral springs.

By reason of improvements which have been introduced

Electricity for the Metropolitan "L"
Road In CInicago.

The decision of the Metropolitan West Side Elevated

Railroad company,Chicago,to adopt electricity as the motive

power for its road is one that is of great interest to engineers

and railway men in this country, and the announcement is

one that will be received with gratification. The capitalists

who are back of the road held a meeting in New York last

week, and, after receiving the reports of the engineers who

FIG. 3. NEW WESTINGHOUSE RAILWAY EQUIPMENT.

have been employed in investigating the merits of electric

power for elevated roads, decided to use electricity. It

has been generally known for some time that the company

has been inclined toward its use, but no definite action has

been taken until the meeting last week. This decisive

action is regarded as very important by electrical men, for

the comparative merits of sttam and the chosen power

were carefully investigated, and the victory of electricity is

based upon the confidence of the company's engineers in

greater economy to be gained by its use. It was also de-

cided at the New York meeting to use electric power from

the start. This was something of a surprise to the Chicago

representatives of the company, who had been given to

understand that 20 steam locomotives would be leased

from the Alley "L" road to haul the first trains. Several

systems have been investigated, but as yet none has been

selected. This decision, of course, must soon be made as

the road is practically completed west of the Chicago river,

and it is the intention of the company to open the road

for traffic as soon as possible. By discarding steam some
delay will naturally be encountered, as it will require some

time to build and set up the large generating machinery

which will be necessary for such work. The prospects

for electric elevated roads in Chicago are now very bright,

that power having been decided upon by the promoters of

the proposed North Side road. The Metropolitan road will

be the first elevated road of importance in this country to

make such a radical change from existing practice, and the

installation and operation of its motor system will be

carefully watched by many large cities which will un-

Electric Railroad Between New York
and Washington.

A company composed of New York and Philadelphia

capitalists has been organized, it is reported, to build an

electric railway from New York to Washington. The

tracks, according to the scheme, will be elevated to avoid

grade crossings and two main tracks will be constructed.

A third or center rail will transmit the power instead of an

overhead trolley system. Vestibuled cars fitted like Pull-

mans will be run. The company says it can run the cars

at the rate of 200 miles an hour, and a number of other

wonderful innovations are promised. Congress will be

petitioned to grant a right of way in the District of

Columbia. If a maximum speed of 120 miles an hour is

not attained all rights and privileges will be revoked.

New York, New Jersey, Pennsylvania, Delaware and

Maryland legislatures will also be asked for rights of way.

The line will run by way of Philadelphia and Baltimore.

Postponement of the Celebration at
Niagara Falls.

The inaugural celebration, which was planned to have

been held about June ist at Niagara Falls to mark the

opening of the power transmission plant, and to which it

was intended to invite all the prominent electricians and '

men interested in similar undertakings in this country, has

been postponed until the month of October, It is said

that the manufacturers oE the electrical apparatus agree to

complete the machinery and set it up by that time, and the

formal celebration of the opening of the work is now
definitely set for October. It will be an event of great

importance to the scientific world, and " plans are being

formed to make it a gathering of notable men.

Injunction Confirmed in the Oconto
Lamp Case.

In the United States Circuit Court of Appeals for the

seventh judicial circuit, Judge Jenkins on May ist filed

his opinion in the case of the Electric Manufacturing

company and others, appellants, against the Edison Elec-

tric Light company and the Edison General Electric Light

company. The case was an appeal from the Circuit Court

of the United States for the eastern district of Wiscon-

sin, which had granted an injunction, restraining the

Electric Manufacturing company from manufacturing or

selling incandescent lamps that infringed the Edison pat-

ent. It will be remembered that the "Goebel" defense

was relied upon mainly in this action. The decision of

the lower court was sustained, and the grounds upon which

this was done are summarized in the last paragraph of the

opinion, which says:

Without assuming to say that the story of this invention

is untrue, and without designing to suggest what result

should be reached upon final hearing, we are compelled to

say that the story is surrounded by such an atmosphere of

improbability that until it shall have been thoroughly
sifted and sustained upon final hearing, the claim ought
to be permitted to invade the monoply accorded to another
for the same invention, whose claim has passed safely the
ordeal of judicial scrutiny. We think therefore -the court

below well held that the patent of Mr. Edison should be
protected from \nv3.s.\oji pendente lite.

CORRESPONDENCE.
New York Notes.

New York, April 30.— Last Thursday the Legislature

passed the Chamber of Commerce rapid transit bill.

While it is a subject for gratification that a step at least

has been taken in the direction of rapid transit for New
York, it is to be regretted that the legislative body of the

state of New York saw fit to add to a bill which seemed to

possess almost unanimous public approval, amendments

which not only will tend to delay decisive action, but

which cast upon it the shadow of the doubt of its constitu-

tionality. The clause which has provoked the most severe

criticism is that which provides for the referendum or the

submission to the people of New York of the question of

the city constructing the road. However, the bill has

passed, and is now in the hands of the governor. It was

fortunate enough to escape many vicious amendments that

threatened its existence for a time, and, upon the whole,

as far as its spirit is concerned, it is satisfactory to the large

majority of New Yorkers. It provides for the creation of

a commission consisting of the mayor and comptroller of

the city, the president of the Chamber of Commerce,

ex officio, and William Steinway, John H. Starin, Seth
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Low, John B. Claflin and Alexander E. Orr. The com-

mission will have authority, after adopting plans and ob-

taining^ consents for the construction of rapid transit roads,

to offer the franchise for sale, in case it finds any prospect

that private capital will undertake the work. It is only in

case the commission decides in favor of construction at

municipal expense that this question will have to be sub-

mitted to a vote of the people and answered in the affirm-

ative before the plan can be carried out. IE the bill

escapes a legal challenge as to its constitutionality, and if

Governor Flower signs it, rapid transit in some shape or

other may assume a tangible form, for there is no reason

to doubt that the people will vote almost unanimously for

it. Electricity is soon to give rapid transit to Chicago;

it is to be hoped that New York will be as fortunate.

In the suit of John Anderson, an ex-member of the

Produce Exchange, who brought an action against John

W. Mackay in the United States Circuit Court before

Judge Shipman for $roo,ooo for services as manager of

the Commercial Telegram company and his interest in the

stock of the company, the jury rendered a verdict last

week in favor of Mr. Mackay. Mr. Anderson, it was

alleged, entered into a contract in 1885 with Edward

Stokes, who was then the owner of the Commercial Tele-

gram company, by which he was to receive a salary as

manager and om -fourth of the company's stock. On
January i, 1889, Mr. Stokes sold the stock to Mr.

Mackay, and one of the considerations of the purchase,

it was alleged, was that Mr. Mackay was to assume all

liability for the contract entered into between Mr. Ander-

son and Mr. Stokes. Mr. Mackay testified that he merely

said to Mr. Anderson that he would do whatever was jus-t

and right in the matter when he inquired into the case.

The construction of 100 miles of new trolley lines in

Brooklyn by the Nassau Electric Railway company, which

is known as the Flynn road, will be begun in a few days.

Articles of agreement for the building of the road have

been signed by Albert L. Johnson, representing the

Johnson company of Johnstown, Pa., and J. W. Edwards,

representing E. S. Wilson & Co., bankers. No. 33 Wall

street. Over $6,000,000, it is estimated, is involved in the

transaction. The new lines will run from the several

ferries to Fort Hamilton, Bath Beach, Benson Hurst,

Manhattan Beach, Sheepshead Bay, Canarsie and Flat

Lands. A year or more will be required to complete the

system.

The International Telephone & Telegraph company was

incorporated on April 28ih to construct a telephone and

telegraph line commencing at Gouverneur, St. Lawrence

county, and running through Wegatchie. Oxbow, Rossie

Paper Mills, Edwardsville, Bryerhill and Morristown, with

the principal office in New York city. The capital stock

is $5,000, and the directors are A. L. McCrea, Jr., Gouver-

neur; William J. Arkell, Bernard Gillam and W. F. Cook,

Canajoharie; Bartlett Arkell and Alfred Rindskopf, New
York city, and F. H. Ludlow, Brooklyn.

The new electric line between Newark and Jersey City,

which was opened a few days ago, has proved to be a great

success. Many thousand passengers between the two

cities were carried last Sunday. The rain in the morning

diminished the travel, but when the sky cleared in the

afternoon all of the cars were crowded in both directions.

The eastward traVel was so largely in excess of the ex-

pectations of the Consolidated Traction company that it

became necessary during the afternoon to run all of the

local cars on the Newark end of the line through to the

ferry instead of stopping them as usual at the plank road

bridge over the Passaic. Hereafter better provisions will

be made, both in cars and power to propel them.

W. F. O.

Milwaukee, Wis.
Milwaukee, April 28.—Only a few weeks ago the

Wisconsin Telephone company was involved in a row

with the druggists of the city. Now, after a brief period

of peace, the company is at war with all its patrons, in-

cluding the druggists, or rather all the patrons are at war

with the company. A few days ago the company issued a

circular containing the announcement that it had been de-

cided to charge subscribers two cents a call on all calls in

excess of 250 a quarter— 1,000 a year. The circular

stated that at the conference with the committee repre-

senting the druggists, who had protested against the plac-

ing of toll stations in their stores, it was agreed to base

rates upon the actual service performed at each telephone.

It is explained that the action is based upon a new inter-

pretation of the contracts between the telephone company

and its patrons. Under the system that has been in vogue

the charge has been $90 a year for a metallic service

within a certain radius of the exchange. This sum paid

for 1,000 calls. The rate for each succeeding year was

fixed by the number of calls during the preceding year.

$10 being added to the rate for every 500 calls in excess of

the original 1,000 or for every major fraction of that num-

ber. Superintendent Cottrill points out the fact that by

this method the subscribers pay only for service actually

rendered. For instance, if the subscriber exceeds the

limit by 360, he will have to pay $7 23 only, whereas by

the old system he would have to pay $10.

Nevertheless the patrons of the company are up in

arms. They are very indignant and declare that they will

get along without telephones rather than submit to what

they are pleased to term an outrage. Secretary Henry R.

King says that the Manufacturers' association will take

up the matter promptly and decisively. President Hansen

of the Merchants' association declares that if the new rule

be enforced there will not be many telephones used in the

city. Manager Mackinnon of the Merchants' association,

states that the company's action is only a new dodge to

prevent the use of telephones by outsiders. If the con-

tracts are enforced on that basis, he says, it will be

cheaper to use the mail and to pay for special messenger

service. Officials of the E. P. AlHs company state that if

two cents be charged for every call in excess of 1,000, tel-

ephones will too expensive for use. Banker John Johnson

says that the man who does not use bis telephone more

than three times a day—the daily proportion of 1,000

—

has no need of it at all. Ex-President Chapin of the

Chamberof Commerce, estimating on the basis of 370 work-

ing days a year and $120—his annual rental—says he pays

twelve cents a call, whereas he can send ten words to Chi-

cago for five cents.

The Board of Public Works has issued a peremptory order

to the Milwaukee Arc Light company to remove overhead

wires strung by th^ company, in disobedience to a city

ordinance, from Third street to the Liederkranz hall on

Fifth street and along West Water street from State street

to Grand avenue. On March 15th the company was di-

rected to remove the wires, but it failed to do so. The

board claims that on March 22d Oscar Altpeter, the secre-

tary of the company, was requested to call at the board's

office in regard to the matter, but failed to appear, and

the board finally issued an order informing the company

that unless its wires were removed within twenty-four

hours thfy would be cut down by order of the board. This

decisive action brought the company to time. Its officers

appeared before the board, expressed their willingness to

comply with the order, but stated that to do so at once

would be a hardship. The' board finally consented to

allow the company 15 days in which to comply with the

order. The company is the successor of the old Mil-

waukee L'ght & Power company, whose plant it pur-

chased just as it was about to be sold under legal proceed-

ings. The personnel of the new company and that of the old

one are very similar. The ordinance which the company

is charged with violating prohibits the overhead stringing

of wires.

Milwaukee electricians and railroad men were very much

interested in a car that was exhibited here a short time ago

by the American Electric Railway Lighting company. The

car made an experimental trip over the St. Paul railroad, and

it is said to have been successful. The car generates

electricity by the motion of the axles and in addition to

furnishing sufficient power to light the car while it is

moving its stores enough power to light the car for four

hours after the car stops. The generator is attached to the

axle of the car. The inventor of the system is Robert

Hines ,and the appliances which are used are said to weigh

less than 1,000 pounds.

In his annual report Superintendent Kleinsteuber of the

police alarm telegraph states that of the 133 miles of wire

that constitute the system forty miles are now underground

and that considerably more will be buried during the

present year.

The Edison Illuminating company has made a material

reduction in the price of incandescent lighting, and it is

now claimed that electric light here is as cheap as gas.

The cost of such light is one cent per hour for a lamp of

16 candle power. Heretofore the discount has been 25

per cent, on monthly bills of $50 or less and 10 percent.

on bills of more than $50. The discount is now 25 per

cent, on monthly bills of $25 and 50 per cent, on monthly

bills of $50 and upward. The discount will be allowed

only when the bills are paid within ten days after date.

The company is now furnishing about 15,000 incandescent

lamps and the wires radiate from the power house on River

street for a distance of a mile. As soon as possible the

service will be extended to the residence district.

Henry C. Payne, the local head of the Milwaukee Street

Railway company, furnishes some interesting figures con-

cerning street railway earnings. On the first day of the

present month, he states, the earnings were exactly $407.70

less than for the corresponding day last year. The earn-

ings for April 2d showed a falling off of $240.88 as com-

pared with April 2, 1893. The earnings for the last week

in March were $1,093.02 less than the earnings for the

corresponding week last year. Mr. Payne recently inti-

mated that at the time that the Northern Pacific Railroad

company passed into the hands of receivers the Milwaukee

Street Railway company nearly shared the same fate. Such

a misfortune, he stated, was just averted and that was all.

Work on the electric railway at Green Bay, which was
stopped last summer, is now being pushed to completion.

The line, it is expected, will be in operation in about six

weeks. The company has been incorporated under the

name of the Fox River Electric Railway company, and it is

inteaded to extend the system to Dspere and to Fort

Howard.

A planing mill which is being built at Depere will be

operated by power furnished by cab'e from the Elec'ric

Light & Power company's plant. C,

PERSONAL.
Prof. S'dney H. Short of Cleveland called on his

Chicago friends last week.

C. E. Stump of New York, general manager of the

Street Railway Gazette^ was in Chicago last week.

F. P. Little, president of the F. P. Little Electrical

Construction & Supply company, Buffalo, N. Y. , was in

Chicago last week.

S. Davies Warfield has been appointed postmaster of

Baltimore. Mr. Warfield is a well-known manufacturer of

electrical appliances in Baltimore.

Warren L. Beckwith, late of the General Electric and
Chicago Edison companies, has opened offices as a stock

broker in the new Stock Exchange building, Chicago.

P. M. McLaren, general agent of the Abendroth &
Root Manufacturing company, New York, is looking

after the interests of his company in the West and was in

Chicago this week.

NEW INCORPORATIONS.
International Electrical Supply & Manufacturing com-

pany, Detroit, Mich.; capital stock, $500,000.

Chihauhau Electric Light ^ Power company, Chicago;

capital stock, $100,000; G. W. Dupee, Chicago.

Bluestone Electric Light company, Coopers, W. Va.;

capital stock, $50,000; J. B. Bowen, Coopers, W. Va.

Electric Telegraph company. West Chester, N. Y. ; cap-

ital stock, $10,000; A. W. Keplier, West Chester, N. Y.

St. Louis Electric Brake company. East St. Louis,

111.; capital stock, $2,000,000; J. L. Black, East St. Lcuis.

Lock Haven Electric Street Railway company, Lock
Haven, Pa. ; capital stock, $100,000; Luther M. Patter-

son, Lock Haven, Pa.

Wisconsin Electric Dynamo company, Milwaukee,Wis,;
capital stock, $50,000; to manufacture dynamos and elec-

tric supplies; G. Podoll, Milwaukee, Wis.

New Jersey Postal Telegraph & Telephone company,
Newark, N. J.; capital stock, $500,000; to construct and
use lines of wire between and in the different cities of the

state; J. A. McClary, Rahway, N. J.

ELECTRIC LIGHTING.
There is talk of an electric light plant being erected at

Etonton, Ga.

An electric light plant will probably be established at

Luling, Tex.

There is a project to establish an electric light plant at

Holly Springs, Miss.

The Vallejo, Cal., electric light plant, was sold at

auction by the sheriff a short time ago. It was bid in by
ex-Senator James McCudden, of ValleJD, for the suoi of

$2,850. It is said that it will be overhauled and enlarged.

The announcement is made in correction of a former

statement that the Co-operative Electric Light company,

Chicago, has given a trust deed of $400,000, running for

10 years at six per cent, to the Royal Trust company secured

by the company's plant at 359 North State street.

ELECTRIC RAILWAYS.
The contracts have been closed for nearly all the ma-

terial required for the North Chicago electric railway

equipment. The General Electric company will furnish

the car equipments, 25 in number, using the G. E.

800 motor. The Siemens & Halske Electric company
will supply four 550 kilowatt generators. Brownell acceler-

ator cars and Brownell trucks will be used. Washburn
& Moen will furnish the wire, and the Johnson company

the rails.

, J. K. Tillotson, 'president of the Toledo, Maumee &
Perrysburg Electric Railroad compmy, Toledo, O., as-

serts that cars will be running on the line by June ist.

All contracts have been let, and large gangs of men are

now grading the roadbed. The Westinghouse Electric &
Manufacturing company will furnish the cars with mo-

tors and the electric apparatus for the station houses. The
company will use the new style of steel motor. The
Craighead Engineering company of Cincinnati has secured

the contract for overhead construction, and the rails will be

furnished by the Carnegie Steel company.
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MISCELLANEOUS.
Wilson ^t Jackson, general contraclors, Chicago, h;

;roovcd their offices to 1539-1540 Monadnock buildingreroov ilding.

A German firm recently brought out electrical meters,

s&ys //i7'''n'ion of London, which, instead of reading in

ampere or watt hours, gave directly the price of electricity

consumed, thus enabling the consumer to read the meter

himself. It appears, however, that such meters are not

allowed in Germany, and it is suggested that they might

be made with two scales, one reading in electrical units

and the other giving the plain money value.

A new application of electrical energy has just been

made at Brisbane, Queensland, by the Pine River Dairy

company, which has installed an electric plant for butter

making. A small motor is employed to drive a large con-

cussion churn and a circular butter-worker, with the

smaller accessories. The entire absence of heat and
^
smell

in motive power for such an industry as butter-making is

of manifest advantage, and the new departure is said to

have created considerable interest in the colony.

Some of the daily newspapers display a surprising

knowledge of the advancement that is being made in the

world. The possibilities of electricity as a means of motive

power evidently overpowered the editor of an Illinois paper

recently, for he tells his readers that "electricians have now
taken hold of the problem of rapid transit, and within five

years electric roads will be built up back-county creeks and

through forests." Yes; now that electricians have decided

to devote their energies 10 "the problem of rapid transit"

undoubtedly the creeks and forests will be invaded by the

clang of the trolley car and possibly, if the editor is wide

awake, he may by their aid get out of the woods and learn

that electricians have also "taken hold" of several other

prob'ems, such as making light and talking over long dis-

tances to each other by the aid of a wire. The positive

prophecy made by the writer of the quoted paragraph is but

another evidence of the fact that "the trolley must come."

TRADE NEWS.
C. M. Turnquist. 23 Lakeside building, Chicago, dealer

in electrical supplies, is offering special inducements on

a stock of telephones and fan motors, as well as a number
of other specialties.

J. F. Rogers & Co.. New York city, have placed the

order for a new industrial school building at Havana,
Cuba, with the Berlin Iron Bridge company of East

Berlin, Conn. The building will be 15 meters wide and
4S meters long, constiucted entirely of iron and cement.

The National Chemical Works, Cragin. 111., manu-
facturers of Bonnell's Nubian system of scale prevention in

boilers, have taken a number of large orders of late. This

system has met with favor among electric light plants, as

it can be prepared to suit individual requirements. A
pamphlet with further information will be sent to those

interested upon request.

The street railway, electric light and power, and the

electrical supply and construction editions for the first

quarter, 1S94, of the Buyers' Reference company's publi-

cation contain much that should interest and be of value

to the electrical buyer. Many new ideas in electrical

goods are illustrated and described, and the lighting sec-

tion in particular is fuH of good specialties.

The Economy Heat, Light .!v: Power company of

Scranton, Pa., has contracted with the American District

Steam company of Lockport, N. Y., for the construction

of a steam heating and power plant, with the underground
mains of the Holly system, to cost $150,000. The ofKcers

of the company are: President, William Connell; vice-

president, Lemuel Amerman; treasurer, Lieutenant-gov-
ernor Watres; secretary, I. H. Burns. A large steam
heating plant is to be constructed in Scranton, Pa.

Under the comprehensive title, "Infinity," the Standard
Underground Cable company has issued an amusing illus-

trated circular, said to have been "published in Pittsburg

in great fear by the author." This is one of the few ad-

vertising publications that are read with appreciation for

their own sake, as the cuts are funny and the jokes good.
The company's representatives state that they are not in

business for their health, as "we have 'directors' who
attend to that branch of the trade." The seeker for in-

formation is also told that " 'Dead grounds' are easily

located;^© to a cemetery. We use a galvanometer." The
accompanying picture shows a burying ground, with a
carefully tended grave marked by a slab "sacred to the
memory of underwriters' wire." Among the other pic-

tures are unique representations of "a small mate meg-
ohm in search of water (very rare);" a volt which "came
from a bunch of ten thousand and was taken at random,
with no attempt to secure one with greater beauty than
others," and "the only ampere ever taken alive without the
aid of a net." In the case of the volt comment is made
on the curious position of the creature. There are other
funny features; and everyone who receives one of these
circulars is assured of a hearty laugh at least. The name
of the author is not given, but there are suspicious indica-

tions pointing to the handiwork of the popular western
manager of the company, F. E. Degenhardt, 542 Rook-
ery, Chicago.

BUSINESS.
Home & Martin, Chicago, have removed their offices

from the Home Insurance building to 15 13 Old Colony
building.

The Charleston, 111., Thomson-Houston Electric com-
pany will start a 110 volt day circuit about the last of
May.F. A. Brooks, secretary and treasurer of the company,
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announces that no motors have as yet been sold and that

the field is open.

A. L. Daniels, traveling agent for the Miamisburg
Electric company, Miamisburg, O., was in Chicago last

week. Mr. Daniels reported having sold over 4,500 Im-

perial and Cartridge dry batteries in less than a week, and

that the outlook for more orders seemed to be bright.

The Pumpelly-Sorley Storage Battery company, Chi-

cago, recently closed the contract for a plant of 56 400-

ampere hour cells for the Kent apartment house at Forty-

third street and Calumet avenue, Chicago. The company
has also sold a number of other smaller installations in

the city.

In answer to the advertisement of the assignee of the

Ansonia Electric company, Chicago, bids have been re-

ceived by him for the good will, stock, electrotypes and
catalogues, the highest being ^8,750, made by Thomas
Wallace, Jr. The assignee will hold this bid open until

May 16th, and an effort will be made to have the bid

raised.

The new electric light and power station for the Brush
Electric Light company at Baltimore, Md., will be one of

the finest in the southern states. The boiler room is 83
feet wide by 129 long. The dynamo room is 130
feet square. The roofs are designed and built

by the Berlin Iron Bridge company of East Berlin,

Conn., and are made entirely of iron, covered with the

company's patent anti-condensation corrugated iron roof

covering.

The Green economizer is being pushed to such an extent

that it has been attracting attention in many parts of the

country, and an example of some of the work that it is

doing in Montreal may explain a degree of its popularity.

Water is taken from the hot well at 90*^ and raised as high
35315''. When it is considered that this is done through
the waste products of combustion it will readily be seen

why so many large power houses are investigating this

apparatus.

Col. S. G. Booker, of the Hayden-Booker Manufacturing
company of St. Louis, left home on April 25th to make
an extended business trip through the South. He will

visit New Orleans, Vicksburg, Memphis, Birmingham,
Nashville, Chattanooga, Louisville and other prominent
cities. As the Hayden-Booker company has just finished

samples of its novel and complete line of battery goods,
Col. Eook-er starts well equipped to demonstrate that his

company intends to have a good big share of the battery

business.

W. L. Arnold and George D. Rosenthal, the two well-

known and energetic managers of the St. Louis office of

the General Electric company, have reason to be proud of

the recent $20,000 contract for fixtures which they made
for their company with the new Planters' Hotel in St.

Louis under strong competition. The total contract

amounted to about $60,000. Two 75 kilowatt General
Electric machines and one 25 kilowatt machine will be in-

stalled, and the wire used will be the U. S. brand, made
by the General Electric company.

Kohler Brothers, Chicago, have made an important
addition to their business by securing the agency of the

Walker Manufacturing company of Cleveland, for the

West. The territory which Kohler Brothers will cover

includes Illinois, Western Michigan, Western Indiana,
Wisconsin, Iowa, Kansas, Missouri, Nebraska, Colorado,
Minnesota, Montana, North Dakota and South Dakota.
The Walker company is well known as a manufacturer of

cable machinery and it has recently engaged in the manu-
facture of electric railway and power apparatus. Kohler
Brothers are well known in the electrical field and the

arrangement will undoubtedly prove advantageous to both
parties. Kohler Brothers will continue to represent the
Eddy company in Chicago.

Dillon & Haugh is the firm name for a partnership re-

cently formed between T. J. Dillon and A. W. Haugh
of Indianapolis, Ind., for the purpose of carrying on a
general electrical contracting, manufacturing and repair

business. Mr. Dillon already has a local reputation as an
electrical contractor, and the Dillon suspension bars for

electric lights are well known to electric light men. Mr.
Haugh is an experienced mechanic and will attend parti-

cularly to the practical side of the business. Dillon & Haugh
are prepared to sell the Dillon suspension bars and install

electric and water motors,ventilating and exhaust fans, etc.

,

and will also do repair work. The office and factory is at

9 West Garden street, Indianapolis.

C. M. Giddings, who has been for the last six years in

charge of the Sioux City Engine Works, building up a fine

trade for that concern, deciding to return to his former
state, as a better place for manufacturing, has recently
connected himself with Brownell & Co. of Dayton, O.,
manufacturers of boilers and engines. The firm has
bought the exclusive right to manufacture under his
patents, and has established a department of engineering
under the supervision of Mr. Giddings. Brownell & Co.
will make a speciality of high grade automatic engines,
both simple and compound, and have purchased the entire
stock of drawings, patterns, finished and unfinished
automatic engines of the Sioux City Engine Works.
These engines are well known in the trade as the Russell
single valve automatic engines. Mr. Giddings was in
charge of the engineering department for four of the seven
years he was with the Sioux City Engine Works and
while there designed and patented his popular governor
and valve. The highest possible grade of workmanship
and finish will be maintained in these engines, which have
already obtained such a high standing for their close regu-
lation. Brownell Sc Co. have recently added to their
boiler shop equipment, a set of 20 foot rolls 18 inches in
diameter, capable of rolling the heaviest plate and making
20 foot boilers in two sheets. This, with the special
machinery of their own design and make, put them in the
front rank of well equipped boiler manufacturers,
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ELECTRICAL PATENTS.
Issued April 24, 1894.

518,604. Electrical Calculating Sys'em. Herman Hol-
lerith, Washington, D. C.

518,654. Electric Arc Lamp. Rudolph Segerdahl, Chi-
cago, 111.

518,667. Electric Lock. James Eldon, Lock Haven,
Pa.

518,673. Electrical Device for Towing Vehicles.

Thomas P. Milligan, South Orange, N. J.

The towing device comprises a fixed rail located over the
path of the vehicle and a carriagu traveling thereon and carry-
ing an electric motor, which imparls motion to the ca-riage
through the agency of a gear wheel engaging a rack. The
carriage is connected with the vehicle by a rope or chain, and a
pull rope connected wilh a switch carried upon the carriage
also extends to the vehicle, whereby the operation of the
motor may be controlled.

518,693. Controlling Switch for Electric Railways.
Philip Lange, Newark, N. J., and Benjamin G.
Lamme, Pittsburg, Pa.

518,695, Conduit Electric Railway. Charles A. May-
nard, Springfield, Mass.

518,719, Electric Arc Lamp. Carl Hoffmann, Berlin,

Germany.

518.738. Apparatus for Neutralizing the Effects of Self-

induction in Alternating Current Circuits. John F.

Kelly and Cummings C, Chesney, Pittsfield, Mass.

The primary of a transformer is connected in parallel with
the alternating current circuit, and a conaenser is included in

circuit with the secondary, the transformer and condenser be-
ing so proportioned as to produce in the current in the primary
of the transformer a negative lag for neutral-zing the effects of

self-induction in the working circuit.

518.739. Means for Reducing the Apparent Energy
Supplied to Alternating Current Magnets. John F

.

Kelly, Pittsfield^ Mass.

In inductive relation to the primary or energizing coil of the
electro-magnet is provided a secondary coil, a condenser be-

ing included in circuit therewith, and of a capacity lees than
that required for neutralizing the self-induction of the second-
ary for a given frequency.

518.740. Alternating Current Dynamo. John F. Kelly,

Pittsfield, Mass.

518,742. Telephony. William C. Lockwood, New York,

N, Y.

518,756. Armature for Dynamo-electric Machines or

Electric Motors. Thomas H. Hicks, Detroit, Mich.

Si8,768. Dynamo-electric Machine or Motor. Andrew
L. Riker, New York, N. Y,

518,773. Telephone System. Upton H. Balsley, Phila-

delphia, Pa,

A two-part weight is attached to the end of the plug cord,

the two p.nrts being electrically connected with the two strands

of the cord. The weight is adapted to noove between two ver-

tical guides, which are respectively connected to the two sides of

the telephone circuit, circuit between the telephone line and
the cord terminals being- completed through the sliding con-

tacts thus formed between the two-part weight and the vertical

guides.

518,782. Distribution System for Electric Railways.

James E. Goodhand, Baltimore,- Md.

518,788. Electrical Instrument Table. Jacob F. Meh-
ren, Chicago, 111.

518.792. Duplex Arc Lamp. Charles E. Scribner, Chi-

cago, lU.

The lifting magnets and carbons of the two lamps are placed

in series multiple, the fine wire coil of the feeding magnet of

each lamp 'being each in a different shunt around the carbons
of both lamps, an extra coll being provided upon the feeding
magnet of one lamp and wound to oppose the fine wire coil

thereof, the extra coil being included in circuit with the car-

bons of the other lamp, the lamps being thus caused to burn
in succession.

518.793. Lightning Rod and Coupling. John W.
Smith, Galesburg, III.

518,800. Electric Switch, Ernst Woltraann, Chicago, III.

518.885. Tabulating System. Herman Hollerith, Wash-
ington, D. C.

518.886. Tabulating System. Herman Hollerith, Wash-
ington, D. C.

518, gc6. Automatic Device for Removing Resistance in

Starting Electric Motors and Replacing Same.
George H. Whittingham, Baltimore, Md.

518,907. Cleat for Supporting Conducting Wires for

Electric Circuits. Horace B. Wyman, Slingerlands,

N. Y.

518,913. Commutator Brush. George W. Brown, Deer-
ing, Me.

The brush is composed of woven wire cloth folded together
and having its inner layers saturated wilh a graphite compound,
the whole being in a flexible condition and adapted to make
contact at its end with ihe commutator.

518,916. Telephone Transmitter. Herbert Cottrell, New-
ark, N. J.

PATENTS THAT HAVE EXPIRED.

The following is a list of the electrical patents which

expired during the week ended April 24, 1894:

189 997. Magneto-electric Machines. Charles F. Brush,
Cleveland, O.

189.998. Electric Clocks. C. F. Brush, Cleveland, O.

189.999. Electro-magnetic Railroad Signals. H,
Brunius, Jonkoping, Sweden.

7,627. Printing Telegraphs. Pierre A. J. Dujardin,
Lille, France.



EVERY SATURDAY.

Vol. XIV. CHICAGO, MAY 12, 1894. No. 19

Electric Lighting of the New York Life

Building, Chicago.
Perhaps none of the new lofty office buildings of Chi-

cago has excited more favorable comment for the rapidity

of its construction, the really handsome appearance it

presents, both inside and out, and for the well appointed

and light offices, which were made ready to a great extent

for the reception of their occupants about May ist, than

the New York Life building. This block, which is lo-

cated upon the northeast corner of Monroe and La Salle

streets, is 12 stories in height and takes rank among those

structures which have made the architecture of Chicago

the plant. The building is wired upon the two-wire sys-

tem, the cables beiog led up a shaft and each floor wired

separately. Every precaution which experience and the

requirements of the underwriters and a vigorous inspection

department could suggest has been embodied in the wiring

system and it may be taken as a model of modern electric

light wiring. Louis K. Corastock designed this portion

of the work.

The generating apparatus consists at present of two

Westinghouse 75 kilowatt multipolar dynamo?, wound

for 125 volts, operated at 300 revolutions, directly con-

nected to two vertical single-acting automatic compound

in diameter and in common with the other steam pipes is

covered with asbestos. The main steam run, supplying

the engines—provision having been made for a third

dynamo and engine—is 10 inches in diameter.

The engines exhaust directly into a receiver

placed between them. The healing system cf the

building is connected to this tank. The dynamos rest upon
concrete fou ndaticns built up with brick and are insulated

from them. The conductors from the dynamo connections

are led under the floor in conduits 10 the switchboard,

which is sh.own in Fig. 2. The connections upon this

board are made upon the back,and upon its face are mounted

FIG. I.

business blocks so conspicuous. A'though somewhat

hastily erected, great attention has been paid to the de-

tails of the appointment of the building. The finish of

the interior is done in marble throughout, and every effort

has been made to insure absolute safety from fire. The

basement is a most interesting portion of the block to

engineers, and an inspection reveals the latest ideas in

elevator, electric lighting and steam heating machinery.

The electrical plant in particular is worthy of more

than passing notice, for, as is the case in so many

of the modern office buildings, the problem of lack of

room presented itself, and it was necessary to calculate very

closely to obtain sufficient floor space for the necessary

machinery. The dynamo room is about 30 by 45 feet

and in it has been installed an aracunt of machinery which

in itself speaks in the highest praise for the designer of

ELECTRIC LIGHTING OF THE NEW YORK LIFE BUILDING,

engines of 100 horse power capacity each, with cylinders

12 by 20 by 12 inches. These engines are manufactured

b? Westinghouse, Church, Kerr & Co., and under actual

test are claimed to have a water rating under go pounds

pressure with four pouncfs back pressure of 24.04 pounds

of water per horse power hour. The combination of these

machines and dynamos is known as the kodak outfit.

This outfit is provided with a patent flexible coupling be-

tween engines and dynamos, which will allow for any

misalignment in either of the shafts to the extent of half

an inch. Another feature of this combination is the insu-

lation between the steam and electrical parts. In Fig. i

is presented a view of a portion of the dynamo room,

including the two dynamos. The boiler header and main

steam pipes to the engine are drained with the Westing-

house steam-loop system. The boiler header is 18 inches

CHICAGO.

three Weston ammeters, a Weston voltmeter, two three-

point dynamo switches, three overthrow line swilches, two

rheostats and a voltmeter switch. The board is of white

marble, and, as seen by the picture, presents a very pleasing

appearance. In addition to the lighting provision is made
for power purposes in several portions of the building, one

example being furnished in the dynamo room, where a one

horse power Eddy automatic motor, type C, wound for no
volts, drives a 24 inch ventilating fan. The motor is shunt

wound and is provided with the Cutler and Hammer
magnetic automatic rheostat. This device, which is now
required by the city inspection department, consists of a

magnet upon the contact arm, which, immediately upon the

failure of current releases the contact from the point of

least resistance, and a spring throws it to the point of most

resistance, so that when the current is again furnished the
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motor may be started slowly, thus avoiding the danger of

a burn-out.

The power of the building is supplied by four horizontal

tubular boilers, each boiler being five feet in diameter and

sixteen feet long, and each containing 46 four-inch flues.

The boilers have a si-K-inch steam outlet, and are so ar-

ranged that any boiler can be run separately or all together.

The shell of each boiler is three-eighths inch thick and

the heads one-half inch thick. All of the material is of

Carnegie, Phipps & Co.'s fire-box steel, stamped 55,000

pounds in tensile strength, and each plate is in conformity

with United States laws and regulations pertaining to

elongation and reduction of area. Each boiler is com-

posed of two plates, one continuous rolled plate for bottom

FIG. 4. ELECTRIC LIGHTING OF THE NEW YORK LIFE

BUILDING, CHICAGO.

half of shell of boiler and the same for the top half of the

shell of the boiler. The boilers con'ain 3,600 square feet

of heating surface and 100 square feet of grate surface.

They are made to carry 125 pounds of steam, if necessary,

and are nominally rated at 125 horse power each. Their

construction, as well as the railway used in carrying coal

from the bins to the fire-box, is shown in Fig. 3, which is

a general view of the boiler room. The boilers are made

by John Mohr & Son, Chicago. Another of the power

applications is illustrated in Fig. 4. where a 7j^ horse power

Eddy motor is seen driving a 62-inch Slurtevant blower.

This motor is of the same type as the one previously men-

tioned, is provided with similar controlling apparatus and

turns at a speed of 1,975 revolutions a minute. The

dynamo room, in addition to the machinery mentioned,

contains a Baragwanath combined heater and receiving tank,

two double-acting T^i by 4^ by 10 inch Worthington

pumps, a cold water receiver, a hot water tank and the

switchboard and machinery of the Johnson heating system.

The Johnson system of heat regulation consists of

a series of thermostats placed in the different rooms and

halls of the building. A thermostat is connected to the

main electric wire. Each binding post has a branch wire

to the corresponding binding post on an electro-pneumatic

valve which is also placed in the room near a steam dia-

phragm valve, the thermostat spring, being forced against

either binding post, makes a circuit, which is carried to

the electro-pneumatic valve and by its magnets throws the

FIG. 2. ELECTRIC LIGHTING OF THE NEW YORK LIFE
BUILDING, CHICAGO.

inside workings of the pneumatic valve, so as to either

allow the compressed air to pass through the pneumatic

valve to the diaphragm top of the steam valve, thus closing

it, or by making a cold connection, preventing the com-
pressed air from passing through the pneumatic valve to

the radiator valve diaphragm, thus holding the steam valves

open until the temperature of the room again rises to where
the thermostat indicates that it stould shut o2 the steam.

The switchboard of this system is shown in Fig. 5. It is

located in the dynamo room. At the base of the

board are the storage batteries which furnish the cur-

rent for the system. A reversing switch is placed upon
the board by which thi current from the dynamos is

switched from one set of batteries to the other. There are

also 12 floor switches, a couple of relays and a bell to give

notice of a short-circuit in any part of the building. Com-
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pressed air is furnished by a duplex air compressor. The

system is employed in many of the Chicago office buidings

and has given excellent satisfaction. The entire electrical

and engine plant was installed by the Chicago office of

Westinghouse, Church, Kerr & Co.

Injunction Against tine Buckeye Com-
pany Refused.

In the Circuit Court of the United States for the North-

ern District of Ohio, eastern division, Judge Ricks last

week handed down a decision in the case of the Edison

Electric Light company and the Edison General Electric

company against the Buckeye Electric company, refusing

an injunction to restrain the manufacture of incandescent

lamps. Following is the opinion accompanying this de-

cision:

This case comes again before the court upon a motion
for a preliminary injunction. Since the former motion for

a dissolution of the injunction allowed in 1893 was passed
upon, the plaintiff has filed additional affidavits in support
of the pending motion. Though this motion asks for the

order without assigning any reason, the affidavits disclose

new facts which were not brought before the court on the

previous application, and, though the plaintiffs did not
desire to confine their application to the new facts thus
presented, the court sees no reason why, upon this action,

the case should be again considered upon the matters so

fully heard, considered and decided in the opinion here-
tofore filed.

I shall therefore consider only the queslion as to

whether the new facts entiile the plaintiffs to a preliminary
.injunction. In granting the defendants' motion to dis-

solve the injunction then in force, the court found that

there had been such acts on the part of the plaintiffs in

their application to the Patent Office to limit the duration
of the Edison patent, and in the proceedings connected
therewith, and subsequent thereto, and in their negoti-

ations with the defendant relating to the manufacture of
lamps claimed to be covered by the patent, as to slop the
plaintiffs from claiming as against these defendants that

their patent did not terminate in November, i8g3, or that,

as against the defendants, they had a right to such an
injunction.

The new facts disclosed by the affidavits are that at

the time the owner of the patent and the assignee thereof

made their application to the Patent Office in October, 1 883,
asking for a limitation of the life of the patent, and at

the time of the proceedings taken under said application,

a contract was in force by which the owner of the patent
had given the exclusive right to manufacture lamps under
the patent to Edison, the patentee, and to certain persons
whom the contract stipulated might be associated with him
in that undertaking. That contract was made on the 8;h

dayof March, 1881. On the 12th day of January, 1884,
Edison and his associates named in the contract of March,
1881, assigned and transferred to the Edison Lamp com-
pany, a corporation organized under the laws of New
Jersey, all their title and interest in the said contract, and
also all their interest in a second contract between the

Edison Electric Light company and the Edison Lamp
company, made October it, 1883.

This right to exclusively manufacture lamps, thusvesied
in Edison and his associates, was in force when the owner
of the patent and Edison joined in the Patent Office appli-

cation of October, 18S3. The associates of Edison in

that exclusive right, it is claimed, were not advised of what
Edison and the owner of the patent did with reference to
the said proceedings inithe Patent Office, were not bound
thereby, and that, so far as their rights in that contract are
concerned, they are not now stopped from claiming a. pre-
liminary injunction to any acts of the owner of the patent
or the patentee.

The case is practically, therefore, the application of the
holders of this equitable interest in the contract of March,
1881, for a preliminary injunction against the defendants.
It has already been decided that the assignee of the patent
and the patentee are not entitled to such relief. Those
who now ask for the injunction upon the new facts dis-

closed must show their right to this remedy and relief by
the same rules and upon the same principles governing
any other applicant for such an order.

What, then, are the facts disclosed as to the legal rela-
tions existing between the parties interested with Edison
in this contract of March, 1881, and the owner of the
patent and the patentee, and what was the information
they had of the proceedings instiiuted in the Patent Office
in October, 1883, by which their interest and rights in
their existing contract were affected? The contract of
March, i88r, between the assignee and the owner of the
patent and Edison is an exceptional instrument. It con-
fers upon Edison very valuable rights, coupled with very
liberal conditions, and every provision contains terms
showing it was not intended to be assignable. It was a
contract showing in every line an intention lo confer upon
Edison personally the liberal and flexible conditions
stated. The persons whom he was authorized to associate
with him in the undertaking contemplated in the contract
were his associates in his laboratory experiments, and
closely interested with him in the success of his patents.
It is important to keep in mind these relations in consider-
ing how far they are justly bound by Edison's participa-
tion in the Patent Office proceedings of October, 1883. It
is not now necessary to determine whether in their asso-
ciation under the contract of March, 1881, they were
partners or not. We are not informed of the exact rature
of their legal relations, further than they are disclosed by
the terms of that contract and by their affidavit. They
were associated in that enterprise under such relations as
makes it difficult to believe that they were for any great
length of lime ignorant of the Patent Office proceedings of
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October, 1S83, and of Edison's participation therein. It

is true that in their affidavits they each deny that Edison
was authorized to act for them in joining in that applica-

tion, and with varying explicitness each denies that he
knew of such act of Edison's at the time. I accept these

statements as true, but they are not inconsistent with the

contention made by defendant that, because of their in-

timate association in the enterprise, they must have learned

of that proceeding soon after it took place, and that they
have since ratified the act of their associate in different

ways. And for the purposes of this preliminary hearing,

when the granting of this application rests so largely in the

discretion of the court, reasonable references and conclu-

sions, based upon the facts as imperfectly disclosed in ^-v-

/ar/c' affidavits, are proper to be considered. Having al-

ready found that Edison is not entitled to this injunction,

have his associates in that contract so clearly shown that

they have been ignorant of the successive acts and of the

conduct of their patentee, which have estopped him, as

not to be precluded from claiming this relief as against

the defendant? The burden is upon them to establish such
want of knowledge and such conduct on their part as to

entitle them to this extraordinary relief. If they con-
sidered their interest in the contract of 1881 as valuable

from October, 1883. to March, 1893, as they now do, they
were bound to protect it by such acts and conduct as not
to mislead those dealing with this patent, and with its in-

ventor and owner. With the certificate of correction at-

tached to every copy of the Edison patent issued October,

FIG. 5. ELECTRIC LIGHTING OF THE NEW YORK LIFE
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1883, and March, 1893, and with the concern that existed

as to the effect of the Patent Office proceedings upon all

interested in the paient, it seems highly improbable that

during all that period these associates of Edison re-

mained in ignorance of what had been done. If they

were so innocent and ignorant during that time, it ought
to so affirmatively appear, for it is the fact most important

in view of the decision of the court dissolvirg plaintiffs'

injunction allowed upon the original hearing. Having
failed to make this full and explicit denial, lam warranted,

in view of all the facts, in concluding that these asso-

ciates of Edison did acquire the knowledge of this Patent

Office proceeding during the period named.
Edison and his associates transferred their title and

interest in the contract of March, 1881, to the Edison
Lamp company in January, 1884. They were the sole

stockholders and the only parties interested in the new
corporation. It was the same parties associated in the

same enterprise under corporate name. They changed
their legal relations, and took their new title to ownership
charged with all the knowledge and burdened with the

same duties as to third persons that rested upon them as

"associates" under the contract of March, iS8i.

Having knowledge of the part taken by their associate,

Edison, in the Patent Office proceeding, ihey were charged
with the knowledge of its legal effect on their rights under
the contract of iSSi, and they were charged with the duty
of protecting them by their subsequent acts and conduct.

While Edison estopped himself from claiming an injunction

by his acts and conduct between October, 1883, and
March, 1893, as found in the decision hereinbefore re-

ferred to, it does not follow that his associates were like-

wise estopped. But in this hearing it ought affirmatively

to appear that those parties who claim a prior equity to

the defendants were ignorant of, and did not participate

in or authorize, the several acts aud the line of conduct
which it has been held estopped the other plaintiffs from
claiming relief against those defendants. This should

appear so satisfactory as to justify the court in granting

this unusual relief. The burden is not on the defendaa



May 12, 1894 WESTERN ELECTRICIAN. 233

to show that this iDJutiction should not issue, but
it is on the plaintiffs, who claim a prior and
superior equity not affected by the estoppel heretofore

found to preclude their associate plaintiffs to show that it

should issue, and this must be shown by the required

degree of certainty. I do not think this has been done.

In i8g2 the plaintiffs, who now join in this suit, instituted

a suit upon this same patent against the Sawyer-Man

brings the potentiality of the scheme home to Chicagoans

in a very practical way. The modified plan provides that

the road "shall be of standard steam construction [as to road-

bed and track] in order that it may be available and valuable

in case of failure of its electrical features." The capital

stock has been accordingly increased from $7,000,000 to

FIG I. CHICAGO AND ST. LOUIS ELECTRIC RAILWAY PRO_)ECT.—HIGH SPEED PASSENGER COACH.

Electric company. This was at a time when the certificate

of correction was still supposed to be in force and was a

ratification of that correction so far as the licensees were
concerned. They then believed the proceedings for cor-

rection had been valid and effective, and accepted and
adopted the beneficient results they supposed followed.

But it has been suggested, inasmuch as the complain-
ants cannot appeal from an order refusing an injunction,

while the defendent can appeal from an order allowing

one, that the couit allow a preliminary injunction, but

suspended its operation peuding appelate proceedings. By
such an order, it is urge^, the plaintiffs may have partial re-

lief, and no great hardship be imposed upon the defendant.

I would be very glad indeed to have such an agreement
made so that this case might be speedily leviewed. I

fully appreciate the disadvantage under which the plain-

tiffs stand, because of the peculiar situation of these liti-

gants, but I have no right to impose upon the defendant

the burden and expense of prosecuting an appeal from an
order allowiog an injunction to which I- have found the

plaintiffs are not entitled. Such an order might properly

be made where the parties assent, or there might be such

a condition of proof and such peculiar circumstances

present themselves in a case as would warrant the court in

making such an order as plaintiffs suggest- The discretion

exercised by courts in acting upon motions for injunctions

is very great, and each case must be decided upon the

facts and circumstances presented, and a proper one
might arise for such a departure from the ordinary prac-

tice, but I do not find this to be such a case.

The motion for a preliminary injunction is therefore

refused. •

$10,000,000, and the company announces, in a new state-

ment, that it will make an active effort to secure freight as

well as passenger business. Prof. F. E. Nipher, of ihe

electrical engineering department of Ihe Washington Uni-

forward truck, there is a compartment for the motorman;
over the rear truck there is a compartment for a limited

amount of baggage, mail and express. The top of the

car stands only nine feet from the rails. This brings the

center of gravity very low and near to ihe track, which

makes the car less liable to jump the track. The front of

the car is semi-wedge shaped to minimize the atmospheric

resistance, which becomes an important factor at high

speeds. The cars will be handsomely finished, and will

be illumioated and perhaps heated by electricity. It is

expected that the low mounting will contribute materially

to the ease of riding. The cars, with their motors, will

weigh, when loaded, 60,000 pounds, which will

be supported on the eight driving wheels over

about forty feet of track-way. All of the weig.ht

of passengers and car will thus be available for

traction. These cars may be run singly, used for hauling

other cars or coupled together.

Chicago and St. Louis Electric Railway
Project.

The plan of connecting Chicago and St. Louis by a

high-speed electric railway presents many features of great

interest, and the project demands increased respect at this

time because it has survived the severe financial depression

of last fall and winter and now appears to have a fairer

prospect of consummation than ever before. To be sure,

many of the enthusiastic promoters' promises of 1891 and

FIG 3. ELECTRIC LIGHTING OF THE

versity, St. Leu's, is president of the company; Wellingtcn

Adams is general manager,and T.C.Hughes chief engineer.

The distance between Chicago and St. Louis in a straight

ine is 256 miles, and it is proposed to traverse this

distance with high-speed electric motor cars for passengers

in three hours. A sketch of one of these cars is shown in

FIG. 2. CHICAGO AND ST. LOUIS ELECTRIC RAILWAY PROJECT.—MOTOR TRUCK FOR HIGH SPEED PASSENGER SERVICE'

1892 have fallen to the ground, but the scheme has ex-

hibited a tenacity that compels attention. A considerable

sum of money has already been invested ; many outsiders

have become interested as stockholders; and it seems likely

that the road will be built in some form within a few years.

The fact that work has actually been begun on the grad-

ing, for the 25 miles of track from Alpine, 111., to Chicago,

as stated in the Western Electrician of last week, is

an additional guaranty of business-like intentiors, and

Fig. I. It is a long, low car of steel framing, having four

pairs of drive-wheels, Each of these cars will have two

bogie motor-trucks, one at each end, upon which the car

body will be swung in such a way that its center of gravity

will He below the plane of the axles. The car will have an

entrance for passengers in the center of one side. A
smoking room is provided at one end of the passenger

compartment, and at the other end there are two toilet

rooms. Immediately behind, and extending over the

NEW YORK life BUILDING, CHICAGO,

A picture of the motor truck for passenger cars is shown

in Fig. 2. There will be two directly connected motors on

each truck, or four to a car, supplied with current by an

overhead trolley contact in the usual way. Much care has

been exercised in designing these trucks. The car body

is supported through eliptical springs upon a s\Tinging

bolster, and from thence upon the axles through nest coil

springs and equalizing bars. The motors are mounted

concentrically upon the axles through springs, and directly

connected with such axles through flexible or link coup-

lings. The motors are held against the torque by separate

torque springs, which prevent the jar and shock of starting

and stopping. Each individual axle with its motor is entirely

free to move independently. It only requires the loosen-

ing of fcur bolts to drop a motor off the truck for repairs.

Each truck is provided with regular toggle-lever, loco-

motive air brakes. The driving wheels are four feet in

diameter. The car axles of a Pullman car traveling sev-

enty miles per hcur are said to revolve at the same speed

that the axles of these motor trucks will revolve at when

they are traveling loo miles per hour; hence it is claimed

that the friction will be no greater in the latter case than

in the former, other things being equal, but especial care

has been exercised in designing the axle-boxes to provide

perfect bearings and thorough lubrication.

Fig. 3 shows the design of the motor car for freight.

It is proposed to equip an ordinary freight car with four

60 horse power motors, one upon each axle. The motor-

man is provided a small compartment at one ecd of the

car, as shown, and occupies an elevated posi ion,

from which he can readily view the track

in front and the train behind. The total weight

of this car, loaded, will be 58,000 pounds, and it is

computed that two of these freight motor cars, with the

adhesive force of 16 driving wheels, will haul a twelve-car

freight train at a rate of ig miles an hour, as there are no

grades greater than one per cent, on the line. In consider-

ing the transportation of freight by means of electric

motors the engineers of the company say: "To make the

difference between the steam and the electric system more

apparent, it is but necessary to bear in mind that with two

such electric motorcars there are sixteen driving wheels,

each having a load of 7,250 pounds, or a total weight of

116,000 pounds available for adhesion. Now, if, as is

usual, the steam locomotive should have this weight on

four driving wheels, the amount on each wheel would be

29,000 pounds; if placed on s'x wheels the amount on
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each wheel would be 17.5/2 pounds; and if placed on eight

wheels, then each wheel would be loaded with i.|,50o

pounds. Since the latter number of driving wheels is about

the limit of eood locomotive practice, it is unnecessary to

carry the comparison further; hence it is apparent that

under any practical conditions the steam locomotive will

have practically twice the weight on each of the drive-

wheels as the electric motor car, and the steam locomotive

can do no more work than the two freight motor cars

herein compared with such locomotives. A steam freight

locomotive such as we have just considered, with eight

drive wheels, can, however, scarcely maintain a speed of

20 miles per hour on a level track, because of the rigid

character of its wheel base, whereas the electric motor cars

can attain any desired speed, being limited in speed only

by their tractive power."

In the mattsr of track construction it is proposed to do

thorough work. The road will be double track and of

standard gauge, with 72 pound steel rails. There are to

be no grade crossings; all farm roads aad other lines of

travel will go under or over the level of the road. The

overhead construction will consist of the high pressure

feed wires for conveying the current from the power houses

to the different transformer stations and of trolley wires

for conveying the current to the cars. The tiolley wire

will be held in place by being swung from a longitudinal

steel wire provided with short, flexible steel cords every

twenty-five feet, as shown in Fig. 4. This will permit of

the trolley wire being made practically parallel to the track-

way, so that the trolley wheel upon the car may travel in

a plane of practically uniform height from the trackway.

The suspension wire is fastened through insulators to a

cross-arm extending cut from center poles, shown in cross-

section in Fig. 5, these poles being 100 fett apart. At

each pole the line is so fastened as to prevent swinging and

vibration, while yet admitting to perfect freedom of verti-

cal movement. Double insulation is provided throughout.

The trolley wire will hang about one foot above and one

foot to the side of the car.

It is proposed to use the multiphase cuirent, although

this plan may be modified later. Four power houses are

to be established at intervals of about fifty miles, each

at the mouth of a coal mine owned by the company, as

nearly the whole right-of-way, over half of which has bten

secured, luns over the vast deposits of bituminous coal of

Illinois. The coal mines are to be operated by electric

power and arranged so that the product can be dumped

directly into the boiler room from the mine hoist. Coal

will also be sold. Multiphase current will be generated

and ra'sed to 10 oco volts by transformers and then dis-

tributtdeach way to transformer sub stations, in the manner

indicated in Fig. 6. At these sub-stations the current

will be reduced first to 2,000 and then to 500 volts and

conducted to the trolley wires. The proposed arrange-

ment of the »ub-stations is given in the diagram shown in

Fig. 7. The trolley wires are divided into sections of five

miles each, as shown, and an automatic arrangement is

provided by which the passage of a car from a section

automatically shuts off the current from that section, thus

constituting an effective electric block system. Of course,

this plan contemplates the use of multiphase motor-:, and

the company has assurances from Capt. Eugene Griffin and

especially noteworthy from the excellence of its construc-

tion and from the fact that a circuit will be worked

directly from Chicago to San Francisco without relays.

The wires are of copper weighing 300 pounds to the mile,

so that 3go tons of copper will be consumed for the first

two conductors alone. It is said that this line will be the

heaviest copper telegraph line in existence. The poles are

25 feet high and seven inches in diameter at the tops.

They will be mostly of sawed redwood—a wood that re-

sists decay better than any other. About 100 miles of

the line is already finished, and the whole is to be

completed by Ojtober i3t. Dynamo current will be used

both at the terminal and intermediate stations.

Incandescent Lamp Litigation.

Announcement was made in the last issue of the West-

ern Electrician that on May ist Judge Jenkins, in the

li^lectric Light company vs. McKeesport Electric Light
company, 40 Fed. R., 21, and in Edison Electric Light
company vs. U. S. Electric Lighting company, 47 Fed.
R., 454, which latter case was affirmed upon appeal in the

Second Circuit, 11 U. S. App., 33, and followed in Sawyer-
Man Electric company vs. Edison E'ectric Light com-
pany, II U. S. App., 712. In these cases, however, the

alleged prior invention of Goebel was not asserted or

considered.

The alleged anticipation by Goebel seems first to have
been presented in the case of the Edison Electric Light
company vs. Beacon Vacuum Pump Sc Electrical company,

.S4 Fed. R., 678, in which case Jud^e Colt, upon motion
for preliminary injanction, asserted the rule that where
the validity of a patent has been sustained by prior ad-

judication, and especially after a long, arduous and ex-

pensive litigation, the only question open upon motion for

a preliminary injunction in a subsequent su't against

another defendant, is the question of infringment, the con-

sideration of other defenses being postponed until final

hearing; the only exception to the rule being where the

FIG. 4. CHICAGO AND ST. LOUIS ELECTRIC RAILWAY

United States Circuit Court of Appeals for the seventh

judicial circuit, filed an opinion in the case of the Electric

Manufacturing company and others, appellants, against

the Edison Electric Light company and the Edison Gen-

eral Ehctric Light company. The case was an appeal

from the Circuit Court of the United States for the east-

ern district of Wisconsin, which had granted an injunction

restraining the Electric Manufacturing company from

manufacturing or selling incandescent lamps that infringed

FIG. 8. CHICAGO AND ST. LOUIS ELECTRIC RAILWAY
PROJECT.—SITE OF POWER HOUSE AT EDINBURG, ILL.

the Edison patent. The iojunction was confirmed. Fol-

lowing is the full text of the opinion:

The appellees filed their bill in the court below to

restrain the infringement by the appellants here of the

second claim of letters patent No. 223,898, issued to

Thcmas A. Edison, January 27, 1880, for improvements
in electric lamps, which claim ii as follows; "The com-
bination of carbon filaments with a receiver made entirely

of glass, and conductors passing through the glass, and
from which receiver the air is exhausted for the purposes
set forth."

By the original answer the defendants below con-
ceded that they had infringed the second claim, as it had
been construed by the courts, but afterward, by amend-
ment, denied infringement substantially upon the ground

FIG. 3. CHICAGO AND ST. LOUIS ELECTRIC

W. H. Knight of the General Electric company, and (rom

Brown, Boveri & Co. of B-den, Switzerland, that motors

complying with the prescribed conditions can be furnished.

In Fig. 8 is shown one of the future power houses, heated

at Edinburg, 111., where the company owns a coal mine.

Important Telegraph Line.
Work is now in progress on the new telegraph line of

the Postal Telegraph-cable company which will connect

La Junta, Colo., with Mojave, Cal., making a most im-

portant link in the company's trans continental system. The
line will be 1,300 miles in length, and at Mojave, in South-

ern California, it will connect with the main Pacific Coast

line of the Postal company. Thus, whh the existing lines

east of La Junta, direct communication between Chicago

and Sin Francisco will be established. The new line is

RAILWAY PROJECT.—PROPOSED FREIGHT CAR.

that by the proper and narrower construction which they
insisted should be given to the claim by reason of the prior
sta'e of the art founded upon an alleged prior invention
by one Gcebel, not considered in the prior litigation, the
defendants' lamp should not be construed as infringing
upon the patented rights of the appellees. The patent
itself was also attacked upon the ground of the alleged
prior invention of Goebel. The court below, upon a

hearing, granted an injunction /tv^^/.fw;',? iiie. from which
order this appeal is prosecuted. The case below is re-

ported in 57 Fed. R., 616, where the facts are sufficiently

stated for the disposition of the case here.
The question presented by this appeal involves the

proper rule for the guidance of the court in allowing a
preliminary injunction where there has been previous pro-
tracted and expensive litigation resulting in the establish-
ment of the validity of the patent, but where the present
alleged anticipation of the invention had not been con-
sidered.

The patent in question was sustained in Consolidated

PROJECT,—METHOD OF SUSPENDING TROLLEY WIRE.

new evidence is of such a conclusive character that if it

had been introduced in the former case it probably would
have led to a different conclusion. And in such case the
burden is upon the defendant to establish this, and every
reasonable doubt must be resolved against him. This rule

was substantially approved by the learned judge whose
decision is before us for review. Judge Hallet, in a
similar case—Edison Electric Light company vs. Columbia
Incandescent L'ght company, 56 Fed, R., 496—held to a
different rule, substantially to the effect tliat in such case,

as in one where there had been no adjudication, the com-
plainant must show a clear right in support of a.prelimi-

nary writ, and a defense which puts his case in doubt is

sufficient to defeat the application.

We have held in Standard Elevator company vs. Crane
Elevator company, 9 U. S. App., 6 C. C.
A., 100, that in the absence of prior adjudication
or public acquiescence, a preliminary injunction

should not be granted unless the rights of the patentee be
clear, and the infringement be without reasonable doubt.
As applied to the case of a patent that had not passed ju-

dicial scrutiny, we declared the rule asserted by Judge
Hallet. Where, however, the patent has been strenu-

ously contested, and its validity determined by a compe-
tent tribunal, we think a strong presumption arises in favor

of the patent, which imposes upon the contestant the bur-

den of attack. Of course such prior adjudication does not
conclude the question of right, even as to the defenses

passed upon, except as between parties and privies. Such
a judgment is not within the principle of res Judicata. It

is effective, however, to impress upon the patentsuch addi-

tional presumption of validity that demands of a contest-

ant a quantum and force of evidence, beyond that passed
upon in tbe prior adjudication, sufficient to convince the

court of the probability that had such further evidence
been presented and considered upon the former hearing, a
different result would have been reached. In other words,

in such case the patentee may rightfully rest upon his

patented right, confirmed to him by the solemn adjudica-

tion of a competent judicial tribunal. He who attacks

that right must overcome the legal presumption of right in

the patentee. Thes'rength of that presumption is vari-

ant, depending upon the circumstances surrounding the

adjudication relied upon to support it. It is stronger

when rested upon a final heating than upon a motion for a
preliminary injunction. Its potential force is intensified

by the affirmance by an appel]a!:e tribunal of the adjudica-

tion in favor of the patent. The extent of the burden of
overcoming the presumption is therefore measured by the
degree of effective force imputed to the presumption.
Where an icipitation of invention has been asserted and
determined to be unfounded, the presumption would be
much stronger against cumulative evidence to prove antici-

ipation by the one whose chim had been repudiated than
where anticipation is asserted in b.half of some other sup
posed inventor whoie claim was not in contention in the

case adjudicated. And yet, in the latter instance, in addi-
tion to the presumption attaching to the patent itself, there

wcu'd arise a further presumption more or less strong and
depending upon the circumstances, that as the issue was
the invalidity of the patent because of anticipation, bona
fide contestants earnestly striving to undermine the patent,
wouli have a serted the defense if known to them and
deemed substantial. It maybe difficult to formulate a rule

that will comprehend all the conditions which could be
presented, but we think it safe to say that in general where
the validity of a patent has been sustained
by prior adjudication upon final hearing, and after bona
fide and strenuous contest, the mj.tter of its validity upon
motion for preliminary injanction is no longer at large; all

defense, except that of infringement, being reserved to the
final hearing; subject, however, to the single exception that

where a new defense is interposed the evidence to support
it must be so cogent and persuasive as to impress the court
with the conviction that if it had been presented and con-
sidered in the former case, it would probably have availed

to a contrary conclusion. In the consideration of such new
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defense of anticipation, regard should be had to the rule

that such a defense is an affirmative one; that the burden
of proof is upon him who asserts it; and that the grant of
letters patent is prima facie evidence that the patentee is

the first inventor of the device described therein, and of
its novelty. (Coffin vs. O^den, iS Wa 1, 120; S-nith vs. Good-
year Dental Vulcanite company, 93 ,U. S., 486; Lthnbeuter
vs. Holthaus, 105 U. S., 94; Cantrell vs. Wallick, 117
U. S., 689; The Barbed Wire patent, 143 U. S., 275 )

The propriety of this rule is enforced by the considera-
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been solved by M--. Edison and to have been publicly
declared in 1879, and the invention secured to him by
letters patent issued in 1880. For years before, scien-
tific minds the world over were concentrated upon the
investigation of electricity a-d electric lighting. Innu-
merable experiments and failures marked the pathway
to success. The division of light was asserted by some
of the most emirent eleclricians of the day to be an idle
dream and an insoluble problem—an ignis fa luus, de-
lusive and unreal. Mr. Edison's inventicn disp:;lled the

9iMu Ut;t\«,tt* 1

of the law for an invention that, had it been known,
would have startled the world and made him a millionaire!
That he should have been so careful to secure his rights
wiih respect to trifling matters, and evince such utter dis-
regard of his interests in a matter of great moment, chal-
lenges belief. This renders the more improbable the story
of his invention. The Supreme Court has regarded such
conduct as largely controlling. In the telephone cases^
126 U. S

, 556, 562, 565, in ccmmentingupon the conduct
of Mr. Drawbaugh witn respect to his alleged anticipa

V™..

FIG. 6. CHICAGO AND

tion that an adjudication in the case of a patent is tot only
a judgment inter parfes^ but is a judicial construction of
a grant by the government and in a bread sense deals
with and determims the rights of the public. A patent is

stii generis. By it the public, through its author'zed
representative, grants a moncpoy for a tierm of years in

consideration of the surrender of the invention to public

us2 upon expiration of the term. When upon judicial con-

test a competent court has sanctioned the grant and deter-

mined the right thereunder, the moropoly thereby granted
ought not to be permitted to be invaded except upon a
clear showing that the decision invoked in its favor was
wrong. It is true that the prior adjudicat'oa does not deal

with the supposed new defense, and does not affect the

merits of that defense upon final hearing; but the fact that

it was not presented, especially where the existence of the

claim was known to and considered by counstl, is a cir-

cumitance to be considered by the ccurt in passing judg-

ment upon the merits upon the hearing for aninterlccutory

injunction.

We are of opinion that the rule was correctly interpreted

by the court below, and properly applied to the case in

hand. '"

We are asked to determine the extent to which this

court should go in review of an exercise of discretion by
the court below in granting a preliminary Irjunction.

There would seem to be some divergence of

opin'on in the circuit courts of appeals upon this

question. The cases of Jones company vs. Munger Mant:-

facturing company, 2 U. S. App., 188, in the Fifth Circuit

;

Columbus Watch comp:.ny vs. Robbins, 6 U. S. App., 275

;

Blount vs. Societe Anonyme du Filtre Chamberland Sys-

teme Pasteur, 6 U. S. App., 337, in the Sixth Circuit;Coi:-

solidated E'ectric Storage company vs. Accumulator com-
pany, 3 U.S. App., 579, in the Third Circuit; American
Paper Pail & Box company vs. National Fo'ding Box &
Paper company, i U. S. App., 283, in the Second Circuit;

and Davis Elect ical Works vs. Edison L'gbt company,
U.S.App., 6ii, Fed. R., 276, in the First Circuit, are per-

haps in antagonism, leading the court of the Sixth Circuit

to certify the question to the Supreme Court. That court,

however, in Columbus Watch company vs. Robbins, 14S

U. S,, 266, held that the fact that courts had reached

cdntradictoiy remits did not under the statute warrant the

submission of the question for its decision, but might
furnish ground for a certiorari upon proper applica-

tion.

We do not deem it needful at this time to enter that

field of discussion; fcecause, assuming the right of the ap-

pellate court: to review to the fullest ex+ent tte decision of

the court below, we are satisfied with the correctness of the

conclusion reached upon the merits with respect to the

issuance of the preliminary injunction.

It is not essential that we should enter upon an elaborate

or studied investigation of the voluminous mass of evi-

dence presented. It might be improper so to do, since

possibly the case upon its merits and after final hearing

ST. LOUIS ELECTRIC RAILWAY PROJECT.—DIAGRAM OF THE

clouds of doubt and demonstrated the accomplished
fiact. Mr. Goebel claims to have made this discovery a
quarter of a century before, in the year 1854, in the city of
New York, and to have made these incandescent electric

lights for his own pleasure and amusement, and to have
used them for lighting his store and to light a wagon
upon which was mounted a telescope with which he pub-
licly traversed the streets of that city. As this record is

now presented to us, acd considering the claim in the light

of contemporaneous history, we find it difficult to give
credence to the story. Durmg a quarter of a centuiy,
from 1854 to 1880, the scientific world was struggling
with the problem and could not solve it; and yet, if the
claim asserted for Mr. Goebel be well founded, it had
already been solved, and he had made public demonstra-
tion of it in the cotnmercial metropolis of the
Union; the scientific world, however, and the
public generally remaining in total ignorance of
it. How he could thus hide his light under a

bushel passes comprehension. The mind cannot
readi'y yield assent to the assertion of a claim
under such circumstances, and when it is sup-
ported solely by ex parte evidence.

We had occasion in Standard Elevator com-
pany vs. Crane Elevator company, jw^rfz, to make
some observations with respect to the weight to

be attached to ex parte evidence and to the

value of a cross-examination. Upon furiher re-

flection Uf on the subj ct, induced by the submi?.

-^

DISTRIBUTION CIRCUITS.

tion of the Bell telephone, his failure to apply for letteis
patent therefor, and his obtaining letters patent upon
otter aad less important matters, the court observes that
'It becomes important to consider the conduct of Draw-
baugh with reference to his alleged invention during these
twenty years of eventful history in relation to the dis-
covery and use of telephoces. ^ ' * No man of his
intelligence, with or without the enthuiasm upon the sub-
ject which it is said he possessed, could have remained
silent under such circumstances. * * * He was silent
so far as the general public were concerned, when if he had
really done what those witnesses now think he did, he
most certainly would have spoken. There is hardly a
single act of his connected wiih the present claim, from
the time he heard before going to Philadelphia that some-

body else had invented a telephone which was
on exhibition at the Ceitennial, that was not
entirely inconsistent with the idea even then of—_« a complete discovery or invention by himself
which could be put to any practical use."

In the barbed wire patent, 143, U. S. 275,-
289, the court observe "If Morley regarded
this fence of any value, he would have applied
for a patent upon it, since he had in fact ob-
tained a patent for his tiavelirg pen, which
appears to have been a comparatively worthless
contrivance."

Without assuming to say that the story of this
invention is untrue, and without designing to

FIG. 5. CHICAGO AND ST. LOUIS ELECTRIC RAILWAY PROJECT — CRO£S-EECHON CF TRAtK A^D C VI I HEj^.D* CON-
STRUCTION.

sion to us of this ca5:e, we deem it proper to re assert and
to emphasize what was there said. Certainly we cannot
go to the extent of saying that ex parte evidence can be
relied upon to establish the improbable. It may be that

upon final hearing Mr. Goebel's claim may be sustained,

notwiihstanding the improbabilities attaching to and
surrounding it. It is sufficient to say here that we cannot
be satisfied as 10 the fact except upon clear and convincing
evidence tested by the ordeal of an intelligent cross-

examination.
The further circumstance to which we refer, and which

impels us to sustain the order of the court b-low, fs that

Mr. Goebel, having accomplished that for which the world
was waiting in eager expectancy, that for which scientists

were striving and experimeLting for a quarter of a century

suggest what result should be reached upon final hearirg,
we are compelled to say that the story is surrounded by such
an atmosphere of improbability that until it shall have been
thoroughly sifted and sustained upon final hearing, the
claim ought not to be permitted to invade the monopoly ac-
corded to another for the same invention, whose claim has
parsed safely the ordeal of judicial scrutiny. We think
therefore the court below well held that the patent of Mr.
Edison should be protected from xnva.sio'a pendente lite.

The order appealed from will be affirmed.

Safety Cut-out Patent Litigation.
Argument has been closed before Judge Dallas in the

United States Circuit Court at Philadelphia in important

FIG. 7. CHICAGO AND ST.

may come up before us for review. We base our conclu-

sion upon grounds not conclusive of the fact of Mr,
Goebel's alleged prior invention, but effective in the con-

sideration of the question whether the case presented is so

clear and satisfactory that it overcomes the presumptive

force which under the rule adopted must be conceded to

the patent. We are content to rest cur conclusion upon
two grounds which in our judgment sanction the issuance

of this injunction.

The great problem in the art of electric lighting to ren-

der it iracticable for general use was to discover a method
of subdivision of the light. This is claimed to have

LOUIS ELECTRIC RAILWAY PROJLCT.—SUB STATION AND B

after its discovery, that which was not only of incalculable
value to the world, but of unlimited profit to the inventor,

never spplied for a patent for his alleged invention. That
he did not was not owing to any philanthropic motive. He
seems to have been a man of much mechanical
ingenuity. He understood well the protection which
the law yields to the deserving inventor. In regard
to small matters he sought that protection.
In 1885 he applied for a patent on a sewing
machine hammer, and in 1881 for certain other devices;
among others for a coil connected with his exhibit lamp.
There was, however, no attempt to secure the protection

LOCK SYSTEM CONNECTIONS.

patent litigation bearing upon safety cut-outs for incandes-

cent lamps. The plaintiff, Marshall S. Shapleigh, claims

that the Chester Electric Light & Power company, the

defendatt, is using cut-outs simlHar to his invention, the

devices being manufaclured by the Emerson Electric

Manufacturing company of St. Louis, Mo., and he asks for

a permanent injunction to restrain the alleged infringe-

raen^ The defendant company contends that no infringe.

ment has been made and asserts that there was no inven-

tion by the complainant, as claimed. Decision was reserved
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That the daily newspaper press of Cbicago does not

represent the enlightened public sentiment of the city in

indiscriminate oppasition to ihs overhead trolley system of

electric traction, is shown by a letter from a prominent

West Side property owner, A. E. Havens, recently pub-

lished in the T)ibune. Over his own signature Mr.

Havens says: "I own property on Ogden avenue and

West Madison street, in the Twelfth ward, and am heartily

in favor of the trolley, and furthermore, if necessary, or

there were any occasion for it, I would not hesitate to guar-

antee that I could obtain in one week 1,000 reputable

business men and property owners in the Twelfth ward

who would sign in favor of it. The trolley has proved

satisfactory wherever used, and we want it. * * * The
people need faster street car service now and the trolley is

the most practical thing known at present for cross-town

and branch lines. In fact, I wou'd rather see it on Madi-

son street to-day than the cable."

Mr. Havens is correct. The people should have the

trolley system for cross-town and auxiliary lines of street

cars, not because of any prejudiced or partisan feeling,

but because it is vastly superior to the horse cars in com-

fort, speed and cleanliness. In all but the most congested

down-town avenues of traffic it is unquestionably the best

method of rapid transit for cities that experience can offe-.

It has a record of marvelous success, and no city where it

has been introduced would now dispense with it. The
only objection to be seriously considered is the charge that

the appearance of the streets is marrel by the poles and

wires. This difficulty can be greatly minimiz d by care-

ful construction and cannot be said to counterbalance, in

ou lying streets, the acknowledged advantages of the

system. The truth is that in Chicago the question of

superseding horse cars by electric lines with overhead con-

struction has been so weighted down by other complica-

tions—prejudice against the companies proposing the

change, charges of bribery among the aldermen, difficulties

in securing an adequate remuneration for the franchise,

objections by the miyor and the clamor of an ill-informed

press—that unthinking people are in danger of forgetting

the obvious iuperiority of the trolley system, in itself, to

horse car transportation. This superiority cannot be

denied by any fair minded person who has intelligently

investigated the subject. The overhead tro' ley should be

given its due, and the people should not deprive them-

selves of its benefits on account of prejudice against those

who now chance to be associated with it in. the popular

mind.

At the Philadelphia meeting of the American Institute

of Electrical Engineers the question of changing the lu'es

under which future elections will be held will be consid-

ered. This is a subject of great importance to all who
have the intere-t of the organ'zition at heart. Several

modifications of the present system have been suggested.

One of them is that the plan of selecting nominees be

changed, the power now exercised by the Council abridged

and the will of the majority expressed in the selection of

members for the offices to be filled. At the present time,

it is understood, the Council exercises a sort of revising

power in the matter of preparing a ticket. If the members

do net select the candidates desired by the council, a ma-

jority of votes will not avail so far as the official ticket is

concerned. It is asserted that one of the present officers,

whose name appears on the council ticket th's year, fell

far short of a majority of the votes when the members

expressed their preferences for noninations. Unless this

assurapiion of power is checked and a rebuke administered,

the Council may take to itself the liberty of reviewing the

election returns.

It has been proposed that those names receiving tte

highest number of votes for each office on the proposal

list shall constitute a "members' ticket," which shall be

printed and sent to each member together with the regular

Council ticket, where in any case the Counctl sees fit to

substitu':e another name for anyof those receiving ma-

jority votes on the proposal list, and that the two tickets

be printed side by side on a divisible ballot and mailed

to each member. It should be further provided that in

case of a number of names in excess of the number of offi-

cers to be elected to a given position, receiving the same

numbef of votes, all of such names receiving the maximum
number of votes shall be placed alphabetically upon the

' memberi.' ticket," with the information that but,,.,

(number) of the names so presented can be voted for.

Some action should be taken limiting the power of the

Council or at least specifying more fully the duties of that

body. Under the form of organization adopted by the

Institute it is probably necessary to have some such gov-

erning body, but it is not necessary that this committee or

board of managers should assume arbitrary powers and

thwart the will of the members. Such action should not

be tolerated in any body of intelligent men, and no self-

respecting organization should stultify itself by approving

some of the measures which the Institute has had referred

to it by the Council.

The matter of "branch" meetings may come up, too.

The Chicago auxiliary wants the "Institute" to pay the

expenses oE the meetings of the western members. When
the subject of holding these meetings was broached a year

ago it was announced by some of the gentlemen who
assumed to represent the sentiment of western members

that the expense of these meetings would be met by the

local members cheerfully, so eager were they, it then

appeared, to contribute to the honor and glory of the New
York clique. It was pointed out at the time that there

was no j ustice in the arrangement by which

western members, paying annual dues, were obliged to

pay the expenses of the local meetings too.

It appears as if the Institute should at least make some

provision for fulfilling its promise to have the meetings in

Chicago held "simultaneously" with those in New York,

if the local members are to bear the double expense. It

would be well for the eastern members to realiz2 that the'-e

is wide spread dissatisfaction in this part of the country

with the manner in which the affairs of the Institute have

been conducted, and thai un'ess there is shown a dis-

position to consult the wishes of the western members the

organization canaot hope to retain even its present limited

membership in this section, much less to increase it.

Two incandescent lamp decisions are presented else-

where in this issue. 0.ie of these is by Judge Jenkins,

the other by Judge Ricks. Ths fi rst is considered a victory

for the General E'ectric company; the other i? something

in the nature of a surprise to that corporation as the

opinion clearly and cooclusiveiy sustains the decision re-

fusing an injunction against the Buckeye company. So

far as the general lighting business is concerned, Judge

Jenkins' decision will attract the greater share of attention.

In this opinion the "Go^bel defense" is considered, and

Judge Seaman's decision is affirmed. It will be remem-

bered that, when the Oconto lamp case was heard at Mil-

waukee, a most coihplete presentation of Goebel's claims

was made, and Judge Hallett's decision at St. Louis was

cited as a precedent, but Judge Seaman did not consider

the defense sufficient to warrant him in refusing an in-

junction, especially in view of the fact that Judge Colt had

granted a restraining order against the Beacon company

which had fijrst presented the Goebel story. Judge Jen-

kins approves the opinion expressed by Judges Seaman and

Colt, that where the validity of a patent had been sus-

tained by prior adjudication, and especially after a long,

arduous and expensive litigation, the only question open

upon motion for a preliminary injunction in a subsequent

suit against another defendant was the question of infringe-

ment, the consideration of other defenses being postponed

until final hearing^; the only exception to the rule being

where the new Evidence was of such a conclusive character

that if it had been introduced in the former case it prob-

ably would havie Ifed to a different conclusion. The burden

is upon the defedclaiit to establish this, and every reason-

able doubt must Be resolved against him. This rule was

substantially approved by Judge Seaman, but Judge Hal-

letr, intheColUtlibia incandescent lamp case, held to a dif-

ferent rule, substantially to the effect that as in a case

where there had been no adjudication, the complainant

must show a clear right in support of a preliminary writ,

and a defense which puts his case in doubt is sufficient to

defeat the application.

Judge Jenkins Insists that when a patent has been

- strenuously con'^ested, and its validity determined by a

competent tribunal, a strong presumption arises in favor

of the patent which imposes upon the contestant the

burden of attack. M my cases are cited in support of the

position taken by Judges Cole and Seaman.

Concerning tbe testimony itself Judge Jenkins says:

"Mr. Goebel cla'tns to have made this discovery a quarter

of a century bsfci'fe, In the year 1854, in the city of New
York, and to have made these incandescent electric lights

for his own pleasure and amusement, and to have used

them for lighting his store and to light a wagon upon

which was mounted a telescope with which he publicly

traversed the streets of that city. As this record is now
presented to us, and considering the claim in the light of

contemporaneous history, we find it difficult to give

credence to the story. During a quarter of a century,

from 1854 to 1S80, the scientific world was struggling with

the problem and could not solve it; and yet, if the claim

asserted for Mr. Goebel be well founded, it had already

been solved, and he had thade public demonstration of

it in the commercial metropolis of the Union; the scientific

world, however, and the public generally remaining in

total ignorance of it. ttow he could thus hide his light

under a bushel passes comprehension. The mind cannot

readily yield assent to the assertion of

a claim under such circumstances, and when

it is supported solely by ex parte evidence."

When final hearing is had Mr. Goebel's claim may be sus-

tained, but for the court "It is sufficient that it cannot be

satisfied as to the fact except Upon clear and convincing

evidence tested by the ordeal of an intelligent cross-

examination."

Another feature that casts discredit upon the story in the

eyes of the judge is the claim thUt Goebel, "having ac-

complished that for which the Vlforld was waiting in eager

expectancy, that for which scientists were striving and ex-

perimenting for a quarter of a cehlUry after its discovery,

that which was not only of incalculable value to the world,

but of unlimited profit to the inVe&tori never applied for a

patent for his alleged invention." This was not due to

any philanthropic motive. He seems fo have been a man
of much mechanical ingenuity. He iltiderstood well the

protection which the law yields to the disserving inventor.

In 1885 he app'ied for a patent oh a sewing machine

hammer, and in 1881 for certain dthet devices; among

others for a coil connected with his exhibit lamp. There

was, however, no attempt to secure protection for his

alleged invention of an incandescent lanlp which would

have made him independent from the Start.

The opinion is carefully prepared, Abd shows that the

court fully appreciated the importance of the case under

consideration, and gave it the closest attention.
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Apparatus for Neutralizing the Effects

of Self-induction in Alternating Cur-
rent Circuits.

Id the accompanying diagram is illustrated an alternat-

ing current system to which has been applied several im-

provements in the apparatus for neutralizing the eflfects of

self-induction in alternating current circuits made by

John F. Kelley and Cummings C. Chesney. Any circuit

in which, by reason of self-induction, the current is

caused to lag behind the impressed electromotive force is

assumed in the drawing, BB being a portion of such a

circuit from the alternator, -4, 1 he circu't containing an

electro-magnet, C, such as the field magnets of an alter-

nating curfent motor. In parallel to this circuit is a cir-

cuit D, including the primary, P^ of a transformer. The

secondary, S, of this transformer includes in its circuit a

condenser, E. When these elements are so proportioned

that the current in the primary circuit of the transformer

is given a negative lag of nearly 90°, and the transformer

is of such dimensions that this current is about equal to

the lagging component of the main or working circuit,

they constitute the combination which forms the subject of

the application as here presented. If a condenser be

placed in parallel to an electro-magnet supplied by alter-

nating currents and made of proper capacity, it will neu-

tral'Ee the effects of self-induction in the magnet circuit

for a given frequency and reduce the current supplied by

the generator to the energy limit, such current otherwise

being generally in excess of that corresponding to the

actual energy supplied.

One of the main difficulties experienced in the use of

condensers for this purpose is that the cost of the condenser

required for systems of low electromotive force becomes

so great that for very low electromotive forces the ordi-

nary condenser becomes impracticable. It has been found,

however, that if a condenser of proper capacity

be inserted in the secondary of a transformer,

the combined transformer and condenser acquire

the properties of a condecser with respect to their

effect upon the primary circuit. In illustration of this and

considering the transformer and ccndenser described, let A
e-qual the apparent coefficient of self-induction of the

primary x;ircuit, T the true coefficient of self-induction of

the primary circuit, S the cocffcient of self-induction of

the secondary circuit, M the coefficient of mutual induction,

R the resistance of the secondary circuit, C the capacity

of the secondary circuit, ro (2 multiplied by 3.1416 mul-

tiplied by the number of complete revolutions per unit

time) the angular velocity of the current, for it is well

known that (I \ M^T. - ,

In a properly constructed transformer the cotfficient of

mutual induction is equal to the square root of the product

of the coefScients of the self induction of the primary

and secondary circuits

(M= yTs"),

while the resistarceof the secondary is very small as com-

pared with the product of the angular velocity and the self-

induction of the Secondary (m S), hence it is always possi-

ble to give such a value to C, the capacity of the condenser

in the secondaries, that

^ M'

T<
'

factors m and a being the same as before. The value of

Ra is in turn given by the cqua ion

Ra= Rp+R-

V -cA-+ fflS-

in which care A, the apparent cot fficiett of self-induction

of the primary, will have a negative value. But a negative

value for self-induction is the equivalent to a capacity

tffect in the circuit. In accordance with this law, in this

case, the condenser in the secondary circuit is made of

such capacity that it will leave the lag of the current in

that circuit behind its electromotive force very great, at the

same time increasing the current so that its magnetizing

power is greater than that of the primary. Under such

conditions the counter elecliomotive fcrce developed in the

primary circuit by the transformer is very nearly in opposi-

tion to that which the primary coil alone develops, and, in

consequence, the primary current acquires a negative lag.

Such a combination, therefore, acts in a similar manner to

a condenser, and as it is possible to establish any ratio

between the electromotive forces in the primary and sec-

ondary circuits, it is also possible, while maintaining a low

electromotive force in the main circuit, to apply a high

electromotive to the conc'enser and so to bu'ld it cheaply.

The current flowing in the primary is g;ven by the equation

^^+(-s-^y
Rp being ihe true resistance of the primary and the other

expressions the same as before.

Evolution of the Electric Incandescent
Lamp.

Everything that pertains to the incandescent lamp, its

history and development, is of interest at this time, especi-

ally such contributions as have a bearing upon the litiga-

tion over the validity of the patents held by the several

claimants to the honor of the invention. The latest pub-

lication in this line is Frack'in Leonard Pope's book on

the "Evolution of the Electric Incandescent Lamp."

This work is a second edition of the book published by

the same author in 1889, revised and brought down to date.

It comprises a series of articles reviewing the claims of ihe

numerous workers in this depaitment. The author has

not materially changed his pos'tion on the relative merits

of the contributions of the men engaged in the develop-

ment of a commercial lamp, and the recent decisions of

the United States Circuit Courts, it is evident, have not

convinced him of the justice of Edison's claim. In the

preface to the present work the author refers to this litiga-

tion, particularly the case of the Consolidated Electric

L'ght company against the McKeesport Light company

before Justice Bradley, which is now before the Supreme

Court for review. He says:

The conclusion seems inevitable that in case it is held

by the Supreme Court that Sa^vyer and Man, in their origi-

R
'

Overhead Wires in Hyde Park, Chiicago.

Mayor Hopkins of Chicago is opposed to the erection

of any more pole lines in the outlying Hyde Park district

of Chicago. He says that the number must be reduced or

the wires must go underground. The companies in-

terested are the Pullman Street Railroad company, South

Chicago City Railroad company, Grand Crossing and

Windsor Park Street Railroad company, Postal Telegraph

company, Chicago City Railway company, Calumet Elec-

tric Street Railroad company, Chicago Telephone com-

pany, Chicago Edison company, Western Union Telegraph

company, Hyde Park Thomson-Housloa Electric Light

. company, Hyde Park Electrfc Light company, Calumet

Electric company, Allen Electric Light company and

Englewood Electric Light company. A conference of

representatives of these companies was held recently to

reach an amicable agreement to comply with the mayor's

requ'rements. It is likely the first company to place poles

in any one street will retain i:s property, and that all ether

companies in the same street will rent of the first.

Cu=
'RaHm-A-

iu which Cu is the i. urrent, Ra the apparc nt resistance of the

primary and E the impressed electromotive force, the other

APPARATUS FOR NEUTRALIZING THE EFFECTS OF SELF-

INDUCTION IN ALTERNATING CURRENT CIRCUITS.

nal application for patent pToteciioo, adequately described

and claimed that which was a necessary result of the

process of preparing incandescent carbons, whielr they

appear to have been the first to discover, their invention

must in future be recognized in the history of the art as

tte foundation and coiner-stone of the modern industry of

electric incandescent lighiing.

The author does not agree with Justice Wallace, whose

decision was affirmed by the Circuit Court of Appeals, in

the case of the Edison Electric L'ght company against the

United States Electric Lighting company. He claims

that the one essential element which d fferentiates the

successful modern incandescent lamp from its unsuccess-

ful predecessors is the arch-shaped illuminant of cellular

organic material. This element, he insists, is essential,

while the other characteristics which Edison c'aims may

be eliminattd from the lamp without affecting its com-

mercial utility. The invention of Sawyer and Man, he

continues, consisted in "first forming the material and

then carbonizing it," and the filamentary carbcnil'.uminant

became a technical possibility only as a result of this

process.

An important feature of this work is the "Chronolog-

ical History of Modern Incandescent Lighting" and the

record of the patent litigation in which Edison and Sawyer

and Man were the principal figures. Probably one of

the most interesting features of the woik to those not par-

ticularly interested in the study of the scientific problems

involved is the collection of newspaper interviews and

descriptions of Edison's work, and abstracts from patent

applications en file at Washington. These furnish abund-

ant proof that for a long time Edison was groping blindly

in the daik, if the statements of his friends and admirers

are to be accepted or his own claims literally construed.

American Institute of Electrical Engi-
neers.

Arrangements for the annual meeting of tte American

Institute of Electrical Engineers at Philadelphia are abcut

completed. The following named gentlemen compose the

local committee : Elmer G. Willyoung, chairman; C. O.

C. B llberg, Alfred E. Braddell, Charles A. Bragg, S. G.

^'^lagg) J""'. Carl Hering, Prof. E. J. Houston, Rudolph

M. Hurter, Lieut. E. B. Ives, A. L. Johnston, A. E.

Kennelly, E. R. Keller, Minford Levis, Prof. W. D.

Marks, A. J. Martin, L. Knowles Perot, Clayton W. P.ke.

C. J. Reed, T. Carpenter Smith, William A, Stadelman,

F. Uhlenhaut, Jr., Peter Wright.

Three sub-committees, on entertainment, hctels and

finance, have been appointed, the chairmen of which are C.

A. Bia^g, C. W. P.ke and T. Carpenter Smith.

Headquarters will be established at the Ho!:el Met-

ropole, corner Broad and Locust streets. This hotel has

been running about six months. It is fire-proof and

is superbly furnished. It is run en the European plan;

f 1.50 per day and upwards. lis location is convenient

—

five squares from tne Engineers' club, where the sessions

will be held. For ihose wishing American plan the Hotel

Hancver, Twelfth and Arch streets, is offered. This is

also a new hotel, and is under the same management as

the Hotel Metropole. It Is abcut the same distance from

the Engineers' club. Both hotels are within six or e'ght

squares of the postcffice and heait of ihe city.

The programme is, in general, about as fotlcws:

Tuesday, May 17. Open at 10:30 a. m. at Engineers'

c'ub. Welcome by Mayor Stuart of Philadelphia; elec-

tion, etc. Tuesday afternoon. Papers and Discussion at

Engineers' club. Tuesday evening. Annual banquet at

Hotel Metropole; theater party 'or ladies.

Wednesday A. M. Papers—Engineers' club. Wednes-
day afternoon. Papers—Franklin Institute (this session

will incltrde experimen' ally illustrated papers of Dr. Pu-
pin. Prof. Crocker and A. J. Wurt'); tally-ho ride for

ladies. Wednesday evening. Reception by the engineers

of Philadelphia.

Thursday a m. Papers—Engineers' club—A(f journ to

take boat to Ci amp's shipyards, and boat ride down the

river for a shad dinner.

Special efforts are being made for the entertairment of

ladies who may come.

The Franklin Irslitute, S huylkill Navy and Engineers'

club have terdered the Institute the use and freedom of

he hou'es. etc.. while the Institute is in session.

Georgetown, O., intends to have an electric lighting

plant.

Electric Railway Litigation.

On May 3d Judge Townsend of the United S.ates Cir-

cuit Court at New Haven, Conn., handed down a decision

in the case of the Electric Railway company of the United

States against the Jamaica & Brooklyn Railroad com-

pany in favor of the defendant. The decision is on a

final hearing on a bill in equity, alleging infringement of

letters patent granted to Stephen D. Field, July 16, 1889,

for improvements on electric railways and a; signed to the

plaii tiff. Judge Townsend, in his opinion, says that the

complaint admits that every e'ement in the invention

existed at the time the combination was made. Further-

more, he said that there w£s a question in the Patent Office

in 1879 whether patents could be granted to Field because

of a prior patent kncwn as the Clark, which embodied the

same principle. Pa'ents issued by the French republic

prior to Field's invention were for practically the same de-

vice. It appears that Field and Edison had applications

in the Patent Office at the same time for an electric railway

system and they decided to combine their interests. The

decision continues:

The Edison eventually separated from the Field interest,

the latter being unsuccessful in contesting the Patent Office,

and the dissolution was agreed u[-oa by both parties. Even
the parties who represented tte Edison interests were
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actuated in this proceeding by singular motives. They

were endeavorinj? to get rid of a bad bargain, but this does

not effect their standing In this case, provided they com-

mitted no wrongful act.

By abandonm-nt of the proceedings and the execution

of the agreement, the Feld interest looked to protect its

rights by absolution of existing corporate relations and the

judge holds that it cannot go behind this agreement or ex-

tend its operations not embraced therein by reason of prior

relations. In view of these considerations, the defendant

is not estopped to deny the validity cf the first claim of

the patent in the suit and the judge orders a decree to be

entered dismissing the bill. The decision is a victory for

the General Electric company, which defended the action.
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lies a conducting bar or strip of metal embedded in the

asphalt. This bar is level with the surface and is divided

up into sections with insulating blocks of stone or other

material between them. Just outside the single track or

midway between the double tracks are plain boxes with

iron covers flush with the street surface. In these boxes

are substantial electro-magnetic devices which deliver

current to each section as the car comes along and then lie

quia until the succeeding car rolls up. These switch-

Johnson-Lundell Electric Railway Sys-
tem.

Few inventions are more loudly called for by the re-

cessitiesof the hour than a practical electric railway system

adapted for use on metropolitan streets. E. H. Johnson

and Robert Lundell have worked out a solution of the

FIG. 2. JOHNSON-LUNDELL ELECTRIC RAILWAY SYSTEM.

problem which is attracting much attention and which is

illustrated by the accompanying pictures.

The track runs around a whole city block in New York

w-ith steep grades and with d fficult curves of necessarily she: t

radius. The power hcuse is £t the foot of the hill and at the

center of that section of the track or circuit. The gener-

ating plant-, as shown in Fig. i, comprises a vertical

engine driving directly a pair of Lundell dynamos, tte

FIG. 3. JOHNSON-LUNDELL ELECTRIC RAILW^AY SYSTEM,

boxes are water-tight, and each box governs its particular

section of the track. la Figs. 2 and 3 are shown an out-

side switch-box with the cover renaoved and the box in

position for inspection.

The car has but one motor, which is central under

the car and drives on each axle by means of bevil gear

and with sprocket wheels and link chain in flexible

connection with them. Its suspension is flexible, the

bevels are boxed, the sprocket wheels and links mesh

noiselessly, and by intervention of a bipartite screw

coil in close relation to the armature shaft, the motor,

though capable of instantaneous arrest or sudden

starting, never moves off or stops with a jerk. The spring

coils act as a buffer between it and any danger. The

motor is, moreover, iron cased and protected agairst dirt,

stones, moisture, etc. Underneath the car is a steel

brush which gathers up the current and passes it up into

the motor, the return being as usual through the rails,which

are obviously harmless, as the conducting strip between

them is only alive when a car is directly over it. Under

the setts are frames holding a very simple, elementary

FIG. I. JOH.NSON-LUNDELL ELECTRIC RAILWAY SYSTEM.

unit being such that it could ba enlarged on exactly

the same proportions up to any size for anyroad. By
means of the interior conduit telescopic iron lube, current

is carried to the track at the proper points of feeding and

is distributed without any loss due to leakage or conduc-

tion, owing to the high insulation of the ducts. The trtck

itself is of ordinary construcuoa as lo ihe rails. Between

the rails it is asphalted or paved, and paralleling the rai!s

form of lead storage battery, enough to furnish the volt-

age at which the motor runs—300 volts—and ihough with

very few plates in each cell giving considerable capacity.

The batteries are always in place—they need no change,

practically no attention, but at a moment's notice they

furnifch current and can carry the car through many emer-

gencies.

One of the chief merits of the system is control of the
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car. The motor employed is of such a construction that

the direction of its rotation may be changed instantly

without, the inventors claim, wny irjurious results. A low

rate of depreciation and sn independence cf weather con-

ditions are points which are advanced in favor of this

system, to which is added a moderate cost of operation.

They constitute an argument which will insure a careful

investigation of its details, and from the experiments

which have been made it would seem that the Johnsoc-

Lundell system has overcome many of the difficulties

which have so far proven insurmoui. table to street railway

inventors.

Cutter's Arc Insulator.

One of the sources of danger and annoyance in arc

light work lies in the grounding of arc lamp frames, espe-

cially in damp weather. In planning to avoid existing de-

fects, George Cutter, whose latest device is shown in the

accompanying illustration, seems to have combined the

gcod qualities which a device of This soit cught to have.

He gives the body of his insulator the form of a double

petticoat bell'so as to lessen the chances cf_water"creeping

CUTTER S ARC INSULATOR.

across and also to increase the surface resistance. Instead

of using glass or porcelain he makes this insulating bell of

hard rubber, which is less apt to have a film of moisture

form on its surface. The screw eye at the top and the

sraphook at the bottom are both threaded into strong

bushings moulded into the lubber, all paits being planned

for ample strength. The completed device is but twice the

s'ze of the illustration. It is made and exploited by George

Cutter of Chicago.

Fulton Tubular Boilers.

The steam boiler is very near to the heart of almost eveiy

electrical central station man. For this reason the claims

of boiler makers command attention especially in these

days of close competition when the most careful economy

is necessary to insure money making. In the accompany-

ing diagram are represented three 6G-inch boiler heads, all

spiced with four-inch tubes. The first shows fifty tubes;

the third but forty, and the middle one—the Fultcn Stand-

FULTON TUBULAR BOILERS.

ard—forty-six, with center spaces. Regarding these

types John T. Caulfield of the Fulton Steam Boiler Works,.

Richmond, led., reasons as follows: "Some people

think that plenty of tubes crowded in is really horse power;

some people argue that forty tubes is enough. All we say

is that people who pay coal bills and use hard, Hmy water

know that they can take ten lubes out of the first and im-

prove its steaming qualities and cut down repair bills.

Isn't ours a gcod middle ground? Why is it that 'figured''

heating surface is so valuable in an estimate for horse

powei ? It is a paradox to manufacturers that reduction of

this much-vaunted 'heating surface' is an increase of

steam, even from less fuel, yet hundreds can testify to the

truth of this statement." The firm is in a position to

produce figures of econcmy.

The work of changing the Prytania street car I'ne in

New Orleans, La., into an electric line has been com-
menced.
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Electrically Illuminated Wagon In

New York.

The accompanying illustration, Fig. i, shows the elec-

trically lighted advertising wagon of Keith's Union Square

Theater, New York. Its equipment consists of 32 chlo-

ride accumulators of 200 ampere hours capacity each,

furnished by the Electric Storage Battery company,

Drexel building, Philadelphia. The cells are in four

boxes, eight to the box, each box weighing, complete,

about 400 pounds. Sixteen cells compose a set, which is

in use on the wagon while the remaining set is being

charged. The wagon, the interior of which is shown in

Fig. 2, is wired with extra heavy rubber covered No. 12

wire and a No. 14 specially made black silk cord runs

from the wagon to the horses. The wagon carries 15

28 volt 16 candle power De Khotinsky lamps in Edison

sockets, and each of the four horses carries two 30 volt 16

candle power lamps of the same make in Swan sockets,

which are fastened between the ears and on the saddle.

Bryant switches control the four circuits, two on the wagon

and one each on the leaders and wheelers. The batteries

are charged from the theater plant in a small house built

for the purpose in the rear of the main building. The

wagon has been used in Boston, Providence, Philadelphia,

Brooklyn and New York, and has made extended trips

through the suburbs of these cities. As an advertising

novelty, it has been a great success and never fails to at-

tract attention.

Electric Power Transmission.

The accompanying cuts illustrate the electrical equip-

ment of the Columbia, S. C, Mills company's cotton

mills, installed by the General Electric company. Water

power is utilized, and to increase the efiSciency of the system

it was decided to directly couple the dynamos to their

turbines, although the available head, 25 feet, introduced a

week and the meeting will take the form of review work

with lectures and practical demonstrations by the In-

structor. Forty lessons are to constitute the school year.

The curriculum as outlined in the prospectus is meant to

cover first the foundation principles of electricity, and then

proceed directly to the construction and operation of ail

forms of electrical apparatus.

Central Station Lighting in Australia.

From a modest beginning the central station electric

lighting business of Australia is assuming important pro-

portions, and with encouragement stems to be destined to

the same success that has marked its introduction every-

where. At Sydney, for instance, according to a corres-

pondent of the London Eh'clrical Revie^v, there is a di-

minutive central electric lighting station which is deserv-

ing of notice. The proprietor of a ham and beef shop,

who also manufactures sausages by means of a machine
driven by a gas engine, being no doubt dissatistied with

the load factor of the plant, conceived the idea of utilizing

his gas engine to manufacture sausages during the day

and electricity by night. The project having been carried

into effect, it naturally followed that the electricity was
sold to neighbors for the purpose of illuminating their

shops. Eight of the neighbors have seized the opportunity

and dispense their goods under the light shed from in-

candescent lamps; a ninth neighbor, a draper, being con-

tent with an arc lamp hung over the footpath to attract the

passer-by to examine his wares. The total lights installed

amount but to 2 arc lamps and 33 incandescent, but they

are distributed among two drapers, a jewder, fruiterer,

tobacconist, grocer, dressmaker, confectioner and wine-

Power Transmission in Australia.
The Ilillerove & Armidale Water Power Electric com-

pany has secured by act of parliament certain water rights on

the Guyra river, in New South Wales, Australia, and has en-

tered into contracts with the mines at Hil'grove to supply

power for the working of the machinery. The Hillgrove

& Armidale company, has accepted the bid of the Cromp-

ton Electric Supply company of Australia for carrying

out the entire plant. This plant will convey 400 horse

.FIG. 2. ELECTRICALLY ILLUMINATED WAGON IN NEWT YORK.

serious limitation in the possible speed. The total amount

of power to be transmitted was over 1,000 horse power,

and this was divided into two units at the generating

station. Two special slow speed triphase generators"were

designed to meet the requirements of the case. One of

these machines of 500 kilowatt capacity is shown in Fig. i.

It has forty po'.es and operates at a normal speed of ic 8

revolutions per minute, giving thirty-six cycles upon the

line, at a voltage of about 575 at the dynamo terminals.

The armature is ten feet in diameter, and is of singular

and massive construction. It is of Ihe iron-clad type and

is wound with a single bar per slot, heavily insulated, a

construction which gives practical freedom from burn-outs

and other electrical difficul.ies. The total weight of the

machine is about 100,000 pounds.

In the mill there are seventeen 65 horse power motors

hung overhead and driving sections of line shafting with

direct belting. One of these motors is shown in Fig. 2.

The speed of the motors is 535 revolutions per minute, and

varies less than two per cent, from full load to friction

load. These machines have neither commutators nor

collecting rings, and even the armature rheostat requires

almost no attention, as it is operated from the floor by

means of a lever thrust into the switch socket.

The plant is not yet all in place, but on April 24th the big

generators were started and the motors given a preliminary

spin.

National School of Electricity.

Announcement was made last week of the organization

of the "National School of Electricity," with headquarters

at Chicago. J. Allan Hornsby is secretary of the organiza-

tion. It is announced that the lessons will be prepared in

jhe form of printed sheets. The classes will meet once a

FIG. I. ELECTRICALLY ILLUMINATED WAGON IN NEW
YORK.

power from the Guyra Falls a distance of over five miles

to the Baker's Creek and Eleanora mines, the cotitinuous

current three-wire system being adopted. The water is

brought by Burning for some distance along the banks of

the river to a position where a vertical fall of 50^ feet is

obtained with a minimum expenditure of pipes. At the

foot of the pipe column three 450 horse power, Pelton

wheels are to be placed, driving three generators.

FIG. 2. ELECTRIC POWER TRANSMISSION.

shop. The Moss Vale central station, situated in a

fashionable health resort, 2,200 feet up in the Srtlithern

mountains, commenced some three and half years ago with

a 100 volt 65 ampere Manchester machine, driven by a

Robey vertical engine and semi-portable boiler, supplying
about 30 street lights and a few private ones by means of

bare overhead mains run on insulators. It has recently

been extended by the addition of a 25 unit Kingdom
alternator, driven by a 50 horse power compound ncn-
condensing Willans engine coupled direct steam being

supplied at 120 pounds, pressure from a locomotive type

boiler. The capacity of the station is 500 16 candle power

A New Use for Electricity.
Writing in the Atlantic Monthly, Joseph L. Brent dis-

cusses "War's Use of the Engines of Peace," and he pro-

poses some novel plans for military attack and defense. He
says; "Electric current of enormous energy, capable,

under the condition of actual contact, of destroying life in

any number of men exposed to it, and possibly ships of

war also, can be generated at points thirty miles or more
distant from the localities where they are expected to be

used, and be transferred there with inconsiderable decrease

of power. Inflammable oils can be conveyed through pipes

by gravitation, or pumps working, if ' necessary, twenty
miles from point of discharge, and after discharge can be
instantaneously ignited whenever desired, and, when dis

charged upon or under water, will float and burn upon its

FIG. I. ELECTRIC POWER TRANSMISSION

incandescent lamps, but at present only about 140 have

been taken up, including about 40 street lamps, the private

supply being divided among about 20 consumers. One
of the principal difficulties met with at present is due to

occasional failure of the water supply, on which occasions

the water has to be carted at a cost of about £2 per week,

considerably more than the cost of coal—the coal used

being about two tons per week, at us. per ton.

surface. Thus, electricity and inflammable oils meet the

primary considera'ion of possessing centers of supply and
activity remote from the enemy, and of developing powers

capable of almost instantaneous transmission to points

where they could operate effectively against an enemy,
with a continuous renewal and supply of power; and there-

fore currents of electricity and inflammable oils, separately

or jointly, are well adapted for use in defensive war." In
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fightioK on l.ind Mr. Brcot would have his electric gen-

erators carried on railroad trains.arguing that, as things are

now, all important campaigns are conducted in close con-

nection with transportation lines.

CORRESPONDENCE.

New York Notes.

New York, May 7.—The rapid transit bill, as framed

by the Chamber of Commerce and passed by the Legisla-

ture, with the referendum clause, remains in the governor's

hands. It was made the subject of a long hearing last

week at which both sides of the question had opportunity

for presenting the clauses of the bill for discussion. The

hearing was attended by a party of prominent New York

business men, and much enthusiasm was shown in behalf

of the bill. Governor Flower has not committed himself

yet in either direction, but those near him express the be-

lief that he will not use the veto. It is safe to prophecy

that should he do so, it would be the most unpopular act

of his term. The people of the state in a general way ap-

preciate the needs of New York city, and reason that what

will be of such benefit to the metropolis cannot fail to in-

directly be a source of prosperity to the state at large. At

the very best much delay is inevitable. After the mayor's

approval the bill will undoubtedly be put before the people

for consideration at the next election, and the obstacles

incident to any great public improvement will drag matters

for some time. However, although there are portions of

the bill to be regretted, the situation is full of hope, and

the time may be near at hand for the construction of an

underground, electrically operated road, which is without

question the desire of the people.

It is reported that the Metropolitan Traction company

has been paying considerable attention lately to several

p'ans for underground trolley systems. John D. Crim-

mins, of the company, is reported as saying that two sys-

tems have been investigated, and that the companies back

of the systems are ready to put in operation five miles of

track. Their confidence in their systems, Mr. Crimmins

said, was such that they were willing to do this at their own

expense, agreeing to remove it again, if, after a fair trial,

the Metropolitan company is not satisiied. H. H. Vreeland,

president of the company, also stated that the underground

idea was under consideration^ but that nothing definite had

been determined upon. In speaking of the $50,000 prize

offered by the Metropolitan company some time ago, Mr.

Crimmins said: "Our 150,000 offer brought forth three or

four thousand methods of operating cars by electricity.

They came from France, Germany, Austria and Italy,

and even members of Parliament communicated with us

and said they proposed to take the first steamer over here

to elucidate their ideas. We had hard work to stop them

by cable. Nothing having been accomplished by February

ist, and as our $50,000 offer no longer held good, we have

simply started on a new tack." W. F. O.

these wires are so insulated, in reality this insulation has

become impaired through length of service until heavy

moisture or rain soaking through the covering acts as a

conductor, and makes these feed lines, with their heavy

charge of electricity, practically the same as naked wires.

The board had the consistency to call for an estimate of

the cost of putting the one thousand miles of wire used

by the city underground, of which but a paltry one

hundred and twenty miles is now buried.

S. P. D.

New England News.
Boston, May 5.—The report of the aldermanic com-

mittee on overhead wires made an unexpectedly favorable

showing of what has been done toward burying the wiresin

this city. But two companies using high potential wires

have failed to put them below ground, and one of these has

already petitioned for rights to construct a conduit. - There

then remains but the West End Street Railway company

against which to aim compulsory legislation. While it is

acknowledged ihat many of this company's wires must

necessarily be exposed to operate its sjstem in the present

condition of electric transit; it would appear that at least

two-thirds of its wiies are not so sffected; that out of the

227 miles of line it controls but 75 miles represents

the trolley wire, the rest being but auxiliary

to it. It is against this other two-thirds, the

feed wires, that the report of the committee is directed.

The order appended, in brief, provides that all feed

wires of the compsny in the district between Dover

and Berkeley streets and the water front be buried

before November 1, 1S94; that leave to lay con-

duits for the same be thereby given in those streets now

occupied by the system, and that permission be also there-

by given to use such conduits for the trolley wire also,

that the company may experiment with a view to placing

the trolley wire underground as well, without further

leave. The committee backs up its suggestions with a

forcible report, relying principally upon the arguments of

the impairment of the efficiency of the fire department, the

well-known attitude of ex-President Whitney in urging

substantially the same plan upon the road in

1893, and the failure of the road to live up to its bond to

put its "power and feed wire under ground or insulate it

where it is above grcund and exposed," While nominally

Milwaukee, Wis.

Milwaukee, May 5.—For some timeOshkosh has been

in the throes of an electric railway franchise fight. Not long

ago H. C. Allen and H. L- Smith of Indianapolis proposed

buying the horse car line already established in Oshkosh and

extending it. Soon afterward J- K. Tillotson of Toledo,

O., made a similar proposal. He said that he represented

Toledo and St. Louis capitalists. The directors of the

Oshkosh Street Railway company told him that the

Indianapolis people had an option on the road. Mr.

Tillotson consulted with several leading members of the

Ojhkosh real estate board and announced afterward that

he would apply for a franchise whether the Ind'anapolis

gentlemen bought the established street railway or not.

He proposed to build eight miles of road at once and to

build eight miles more within a year. Instead of building

on Main street he proposed to build on the streets next to

and parallel to Main street. He intended to have the line

run to the suburbs of the city. Some time afterward it

was announced that the Indianapolis gentlemen had pur-

chased a controlling lutere st in the local company and would

reorganize it as an electric road. The sale, however, was

conditioned upon the council amending the franchise of

the old company so that electricity could be used instead

of horse power. Both of the con'iending interested

factions asked for a franchise from the council. The

matter is pending in that body now^ and it may not be

settled for some time. The advantage seems to be on the

side of Mr. Tillotson. The real estate board is solid for

him and he claims to have secured a right of way for an

electric line running from Oshkosh to Kaukauna, which he

proposes to operate in connection with his Oshkosh line.

The members of the franchise committee of the council

also seem to incline his way. The old company and its

adherents declare that Tillotson is only a promoter; that he

has no capital and wants the franchise in order to speculate

with it. He, however, is willing to give a bond as a

guaranty of good faith, he says, and it is charged on his

part that the old company is asking for a franchise that it

knows it cannot get for the purpose of staving off matters

until it can obtain its own price.

The town of Greenfield authorities have granted a fran-

chise for an electric line from the present terminus of the

National avenue branch, near the Soldier's Home, to the

state fairgrounds, and thence to North Greenfield. The
company, however, wants a bonus from the State Agricul-

tural society and other inducements as well. There is no

object in building the line, the officers of the company

state, simply for six or seven days' state fair business.

General Manager Wyman, of the Milwaukee Street

Railway company, has issued an order appointing S- G.

Coleman general superintendent of the Edison Illuminat-

ing company. Mr. Coleman has been general superintend-

ent of the Badger Illuminating company since its stirt.

He is an able, experienced electrician, and an excellent

business man. He is now the superintendent of both

companies, and has charge of the incandescent light busi-

ness as well as the arc light business of the Milwaukee

Street Railway company.

The plant and assets of the South Milwaukee Electric

Light & Power company have been sold to the Western

Electric company of Chicago. The sale was made by the

receiver, Henry Jane. The purchasers are operating the

plant, but do not expect to retain possession of it. It is

probable that the old company will be reorganized.

General Manager Wyman of the Milwaukee Street

Railway company states that that corporation will not be

affected by the outcome of the electric motor infringe-

ment suit of the Adams Electric company against the Lin-

dell Rai'way company, recently tried at St. Louis. The
suit affects the validity of the patent under which the

Sprague motors are manufactured. Very few Sprague

motors are used on the Milwaukee lines. Mr. Wyman
states, and the General Electric company, whose later

motors are used here almost exclusively, is under contract

to protect the company against any claim for infringement.

A definite form is being taken by the project to build an

electric railway through the Fox River valley. The Til-

lotson company of Toledo and St. Louis has made appli-

cation to the county board of Outagamie county for a

franchise. It is proposed to run the line from Neenah to

Kaukauna, along the west side of the river, passing

through Appleton and Little Chute and connecting with

Kimberly and the combined locks on the east side of the

river by means of foot bridges. It is probable that the

present line through Appleton will become part of the

valley system. The line may be extended to Oshkosh if the

Tillotson company gets the franchise. The company agrees

to begin work on the road within ninety days after the

franchise is granted, and the line may be completed by

next fall. The proposition is to charge 10 cents between

the towns and 25 cents over the whole line. The county

board considered the application for a franchise about

May 1st.

Within three months the streets of Janesville will be

lighted by electricity. A proposition by Capt. Pliny

Norcross has been accepted by the common council of

that city, and for the next three years he will supply the

streets of the ci y with seventy-five arc lights. The lights

will be kept burning until 3 o'clock in the morning.

Work on an important extension of the long-distance

telephone service of the state will be begun in a few days.

A metallic circuit line is to be built from Appleton to

Marinette, taking in Oconto, Green Bay and other in-

termediate points. The e.^tension will permit the people

of Northeastern Wisconsin to talk with Milwaukee, Chi-

cago and New York. Another long-distance line is to be

built from Oshkosh to Appleton.

Oshkosh is said to favor the idea of a municipal electric

lighting plant. Mayor Oellerich and Aldermen Neumann
and Mueller recently visited Bloomington, 111., for the

purpose of inspecting the municipal plant at that place.

The cost of the Bloomington plant, which is in the same
building with the water works plant, was $73,000. It was

built four years ago. The Oshkosh officials state that it

could be duplicated now for about $50,000. The cost

per lamp In Bloomington is $60 a year. The lamps are

2,000 candie power and they burn all night. Engineers

have been at work making estimates of the cost of a plant

of the size needed by Oshkosh. The affairs of the Osh-

kosh Electric Light & Power company do _not seem to

have been settled yet. The Massachusetts Loan & Trust

company, which holds the deed given to secure $100,000

worth of bonds, still threatens to foreclose unless a settle-

ment is made. The only way out of the difficulty, so far

as the stockholders are concerned, is a re-organization,

and the outlook for that is not very bright, id view of the

talk of establishing a municipal plant.

The retrenchment policy of the Milwaukee Street Rail-

way company is manifesting itself. R. S. Stikeman, for

three years past superintendent of construction of the Mil-

waukee railway system and of the Edison Illuminating

company, has presented his resignation, which took effect

May 1st. James Motley, superintendent of illumination of

the Edison company, has also resigned. Both gentlemen

will return to New York, where they formerly resided, and

will no doubt find lucrative positions. They have done

excellent work while employed by the company. The
principal reason for their retirement is the fact that the

company is cutting down expenses wherever it can be

done without crippling the service. The entire business

of the syndicate is gradually being consolidated with a

view to securing better results and more economical man-
agement. The work which has been performed by Messrs.

Stikeman and Motley will be divided among other officials

of the company. Manager Coleman, of the Badger Illu-

minating company will probably look after the entire light-

ing business of the syndicate, the incandescent as well as the

arc. Another reason for the retirement of Mr. Siikeman

is the fact that the principal work of construction has been

done.

The connection of electricity with fires is a question

that has been discussed very much of late as a result of

the Davidson theater fire, in which nine firemen lost their

lives. It is suspected from the start that the fire was

caused by defective electric wires or by the range used in

the kitchen of the Hotel Davidson, which was located just

above the auditorium of the theater. The building in-

spector and the officials of the board of underwriters, in-

cluding the electrician employed by the board, supported

the electricity theory, while Chief Foley of the fire depart-

ment supported the theory that the fire was caused by the

kitchen range. At the inquest Superintendent Stevens of

the Board of Underwriters stated that he and Mr. Ben-

nett, the board's electrician, had inspected the theater a

number of times, and twice at least had notified the

management that the wiring was defective. According to

Mr. Bennett the wiring was in very bad condition, and

he was strongly of the opinion that it had caused the fatal

fire. W. P. Tait, the electrician of the theater, said that

there were ten lights in the kitchen, where the fire broke
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out, with two circuits, properly insulated with rubber

tubing. The wires over the kitchen lloor lay on the

joists, but there was no danger, as the work was a

first-class job at the time that it was done. It could

be improved, of course, as a result of advance-

ment being made in the art. All the electric lights had

been cut off four hours before the fire broke out. The

building inspector, after s'atiog that in his opinion the fire

was caused by electric wires, said that the city ought to

have an electric wire inspector, the new office to be con-

nected with the building inspector or with the fire depart-

ment. The jury found that the fire originated from the

range in the kitchen. It recommended, however, that the

electric wiring in all large buildings be inspected under the

direction of the building inspector of the city, and that

such inspector pass upon and make reports of such electric

wiring, and that the officers of the Board of Underwriters

report to the fire department all defects in buildings or in

electric light wiring that it inspects. The Board of Under-

writers lost no time in acting in the matter. A meeting of

the full board was held, and it was decided to take every

measure possible to insure proper wiring. The details

were left to the directors, who met April i8th, and issued

an order that all defective wires must be repaired without

delay, otherwise the insurance policies would be cancel'ed.

The work of making a thorough inspection will be prose-

cuted with vigor, and notices of defects will be sent out as

soon as the defects are discovered. C.

PERSONAL.
William H. McKinlock, president of the Metropolitan

E'ectric company. Chicago, has returned from a business

trip through the East.

The friends of General Manager B. M. Downs of the

Bushwick Glass company of New York will be p'eased to

hear that he has recovered from his recent illness atd is

able to attend to fais business.

NEW INCORPORATIONS.
Electric Conduit company. Sturgeon Bay, Wis. ; capital

stock, $t.oo3; John S. Hay, Green Bay, Wis.

Imperial Electric Lamp company. New York, N. Y.

;

capital stock, |25o,ooo; John F. Wood, Huntington,

N. Y.

ELECTRIC LIGHTING.
A contract has been closed with the General Electric

company for a i,2do incandesceat light alternator for

Appeal, Mich. A meter service will be given.

Schoharie, N. Y., is to have an electric light plant.

The location for the plant has been secured, and, as there

is ample water power the business, it is thought, can be

started at very reasonable prices.

The Royal Electric Lighting company of Montreal, has

secured the contract for an incandescent plant for Mitchell,

Oat, The piaot is to be of five hundred light capacity, and

will be put in during the summer months.

A peculiar accident happened in Braddock, Pa., April

20th. Morris Lee, twenty-eight years old, an employe of

the Carnegie Steel company, was instantly killed by an

electric shock. A s:eel bar in his hand came in contact

with an electric light wire, turning 3,000 volts through his

body.

At the instance of some of the principal electric light

companies, the Canadian government has decided to es-

tablish a syitem of inspection of electric meters similar

to that already in force for gas meters. A bill for this

purpose is to be introduced in Parliament at the approach-

ing session.

The Mutual Electric Light & Power company, Chicago,

has informed Corporation Counsel Rubens that it will ac-

cept the ordinance recently passed authorizing it to lay

wires in conduits for the purpose of supplying electric

light and power in the district south of Thirty-ninth street

and west of S:ate street.

Lyon & Healy's new music establishment at Adams
street and Wabash avenue, Chicago, is being wired for 42

low tension arc lamps and 1,000 incandescents. The
Chicago Edison company is doing the work, and great

care is taken to make a model equipment. Current will be

secured from the down-town Edison station.

The Milwaukee Arc Light company, Milwaukee, Wis.,

is making an effort to establish enough patronage in the

down-town district to warrant the laying of underground
wires. If sufficient patronage cannot be obtained the field,

it is said, is likely to be vacated by the company as it is at

present under orders to remove its overhead wires.

The electric station at Attleboro, Mass., which was
burned some time ago, is being rebuilt and will soon be in

condidon to furnish current for light and power in the

place. The contract entered into between the town and
the electric company for street lights will be carried on
wh»n the town desires to continue the street lighting.

A disastrous fire started in the engine room of the Royal

Electric company's incandescent light station at Montreal,

Que., May ist. The engineer had not time to shut down
his engines before flteing for his life, and soon after the

fly wheel burst, a portion being hmled through the roof

and falling to the street below. Two workmen were

hurt. The loss is about ifioo.ooo, fully covered by

insurance.

The lamp and electricity committee of the Rochester, N.

Y. , Common Council has under consideration an application

from the Central Light & Power company, asking that the

right to construct underground conduits en Main street for-

tts wires be granted the company. The plan the petitioning

company suggests, is to get the council's permission to

bury the wires directly under where they are now strung.

If this plan is adopted the work will have to be done with-

out disturbing any existing right in the street which the

common counc'l has already granted.

A large isolated incandescent plant has been sold to

John M. Smyih by the Chicago Edison company for in-

stallation in Mr. Smyth's building on West Madison street,

Chicago. It comprises four Edison compound wound
bipolar machines—two of 60 kilowatts each and two of 45
kilowatts each—having a total capacity of 3.630 lights.

Two New York safety engines of 160 horse power each

will drive the dynamos. The new plant supersedes an

electric lighting equipment which was much smaller. It

will be one of the largest installations in Chicago in a

purely commercial establishment.

Kingston, N. Y., was in darkness for a period begin-

ning April 14th, owing to a disagreement between the

Kingston Electric company and the ct mmon council. The
company controls every light, both gas and electric, in

Kingston. At a meeting held some time ago the common
council decided that the electric light company was not

keeping its contract, and notified it to discontinue its ser-

vice in city streets and public buildings May I2th. The
company illuminated Kingston city at its own expense two
nights but afterward shut of! all its lights. Many of the

property holders were indignant at the extra hazard their

property is put to on account of no lights in the engine

houses and an arrangement to obviate the danger will be

made as soon as possible.

A verdict of $787 was given in the Superior Court of

Massachusetts for Matthew J. Connor against the Bjston

Electric Light company April 25th. The case was given

to the jury in the Superior Court, involving $3,000 dam-
ages. Matthew J. Connor, who was a telegraph operator

of the Western Union Telegraph company, was injured

while he was attempting to take in his umbrella en Court

street, by reason of the end of his stick coming in contact

with an arc light. It was raining at the time and he said

that the lamp was only seven feet above the sidewalk. 1 he

umbrella having come in contact with the lighted lamp, he

received a severe shcck whereby his right hand was so

badly injured that he has not been able to use it at his

work. The electric light company denied any negligence

on its part, but on the other hand, claimed that Connor
did not use care in lowering his umbrella and looking out

for the lamp.

ELECTRIC RAILWAYS.
A May Djy meeting of the unemployed at Cleveland,

O. , took exception to the conduct of an electric motorman
during a parade and attempted to mob the car. A liot

seemed about to take place, but the men were finally led

away.

The receivers of the Philadelphia & Reading Railroad

company have decided to equip the section of its line be-

tween Fairmount avenue, Philadelphia, and Jenkinton,

over which the suburban travel is heavy, with automatic

signals. They have awarded the contract to the Hall

Signal company, which will at once put in tfce automaiic

electric normal danger block s'gnals of the Hall system.

The Presidio .S: Ferries company, San Francisco— the

Union street line—propose some day, if it can be brought
about, to equip the road with electric power. The com-

pany's present franchise doesn't permit electric power, and

so it has asked the supervisors to amend the franchise by

inserting "or the most approved electrical appliances,

electric or other motors," after the words "cats to be

moved by endless wire ropes."

The Consolidated company of Cincinnati seems to mean
business. Last month it notified the board of aldermen
that it was its Intention to change all horse car lines into

electrically operated lines as soon as possible. The com-
pany stated that it had placed orders for the new ma-
chinery, but that it would require some months for the

firms to fill the orders. It asked permission of the board

to eeonomize the intermediate time by erecting poles and
wires along the routes.

Upon the application of James Callahan and Eliza A.

Greenough, owners of property on the route of the Engle-

wood and Chicago electric street railway, Judge Mc-
Connell has issued a temporary injunction restraining the

company from proceeding with tde construclion of the

road in front of complainants' property, which is in the

neighborhood of Vernon avenue and State and Seventy-

first streets, Chicago. If the road were built according

to present plans, the only ingress and egress to this prop-

erty would be occupied by the tracks and poles of the road.

The city of Zurich, in Switzerland, has an electric street

railroad of the trolley type in which an auxiliary storage

battery equipment plays a prominent part. The road is a

small one—scarcely three miles long—and there are al-

together only nine cars in service. With a line so limited

in extent the demand for current is subject to very wide
fluctuations, and the load on the engines in the power
station may rapidly vary from almost nothing up to the

full maximum, giving rise to the most unfavorable con-

ditions so far as economy of engine operation is concerned.

With the aid of the storage battery plant, however, this is

entirely avoided and a practically constant load is put up-

on the engines.

The street railroad projectors of Marion, O., have se-

cured a franchise for twenty-five years, entirely acceptable
under the existing general ordinance, which was reason-

ably amended. The board is composed of seven leading

citizens, and has made Edward Durfee president and
treasurer. Godfrey Leffler was chosen vice-president and
George E. Turner, secretary, who will also serve as super-

intendent. All of the preliminaries have been arranged
and the work of construction will begin at once, Four
miles of the load must be in opera'ion within five months.
In conjunction with the building of this road the Marion
E'ectric L'ght ik Power company will add a large in-

candescent plant and,compIete power circuit.

MISCELLANEOUS.
A steam pipe in the works of the SDuthern Electric

company, Pniladelphia, exploded May 3!. Larry Martin,

the night engineer, was killed and several men were seri-

ously injured.

The bid of the Utica, N. Y., Electric Light company
for operating the Geneseo street bridge has been deemed
reasonable and has been accepted by the s'ate. The city

will be called upon to pay the cost of opeia'ion.

During a storm in Chicago recently two men were
struck by lightning and killed and several others rendered
unconscious. The men were at work upon a lumber pile

about ten feet from the ground and continued to work
until the lumber was thoroughly soaked by the rain.

Steps will be taken at once to put all the telegraph and
telephone wires in Syracuse, N. Y., within a mile of the
center of ttie city underground. A year jgoalawwas
passed giving the common council the power to order the

wires underground at any time, and the mayor believes

that now is the time.

The entire electric plant of the Capitol Gis compiny,
which holds contracts for lighting Sacramento, Cil., and
running street cars, burned, April i8th. Twenty-four
dynamos were burned and half a dozen of the m ist pow-
erful engines on the coast were practically destroyed. Tbe
plant was one of the largest on the coast, and contaioed
tbe finest modern machinery. The loss amounts to $300,-

000.

The Burton Electric Heating company has been organ-
ized as a subsidiary company of the Electric Forging
company for the New England states, and will operate

the patents of the company in that district. The capital

stock of the new company will be $1,000,000. The
factory wiM be at Wo'mrn, Miss., and its office in Boston.

The officers are: President, Georg; D. Burton; treasurer,

F. J. Hutchinson.

City Electrician Johnson of Tacoma, Wash., met with a
painful accident recently. One of the incandescent ma-
chines in the city's electric light station broke down and
in attempting to overload another machine a fuse blew
in his hands while he was in the act of subs ituting one of

a greater carrying capacity. He was knocked off a chair

and narrowly escaped becoming entangled in a belt. His
left hand was badly burned by the current, and had .t not

been for the quick action of an assistant more serious con-
sequences might have resulted.

The West Virginia University is building a mechanir al

labora"o-y adjacent to its mechanical shops, in which the

light, heat and power plant of the university will be in-

stalled. Having this plant all under the same roof in ihe
department of mechan'cil engioeeriog greatly increases the
facilites for instrunction, as the whole plant will be
available at any time for experimental work and special

testing and investigation. The equipment will comprise
a storage battery plant, arc and incandescent dynamos
and motors, electrical testing and measuring instruments,

simple and compound engines, installed so as to work as

a triple expansion engine of 100 horse power, exhaust-
steam and independent jet and surtace condensers, com-
pound pumping engines for reservoir, service and duty
lests, high pressure sectional boilers, set for coal and
natural gas firing, and the present equipment of standard
engineering testing and measuring instruments and acces-

sories will be materially increased. Estimates will be
received npon the above apparatus. The university is

located at Morgantown, W. Va , on the Monongahela river,

and on the new line of the Baltimore & Ohio railroad

connecting its Pittsburg and Wheeling lines.

In accordance with the usual practice the College of

Mechanics and Engineering, University of Wisconsin,
has in its announcement for 1894-95 called attention to

the inducements that the insthution offers to those de-

signing to take a course in mechanical and electrical en-

gineering. The university is particu'arly fortunate in its

library facilities. Beside the university library, share

taining more than 30,000 volumes, of which a good iheie

are books pertaining to the engineerirg profession con-

are the library of the State Hisiorical society, 150,000
volumes, and the city library, 13,000 volumes, to which the

students have free access. The department of electrical

engineering is under the charge of Professor D. C. Jack-
son and Professor John E. Davies, who have a number of

competent assistants. The course is practical and ex-

haustive, and special instruction is provided for those de-

sirious of teachmg. There are three methods of obtain-

ing admission to the university, by examinations at the

university, by special local examinations and by possess-

ing certificates from accredited schools. The regular ex-

aminations of the university are two in number; one in

June and one in September. For the current year the
earlier examinations will be held on Thurday and Friday,

June 14th and i5ih. The later examinations will be he'd

on Tuesday and Wednesday, September nth and 12th.

Examinations will also be held on the opening day of the
winter and spring terms. Candidates must be pr3sent at

the first examination of the first day.
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TRADE NEWS.
The terms of agreement entered into by the Otis Steel

company. Cleveland, O., for the Warran-Webster vacuum

heater show that economy is made the strong point in its

sale.

Last week the Chicago office of Westinghouse, Church,

Kerr & Co. was removed to 1204-5 New York Life build-

ing. Mere the western representatives will have every

opportunity for pushing the sales of the Westinghouse

engines, which have made such a splendid showing in the

West.

The Sprague-Pratt Elevator company of New York

has recently received the contract for placing three of its

electrical elevators in the Merchants' National Bank build-

ing, and also two elevators for the McCoy Hall extension

to Johns Hopkins University at Baltimore, Md. The
office of this company is visited daily by representatives

from large office buildings throughout the country who are

contemplating the change from the hydraulic service. The
work done by the company in the Postal building, New
York, is giving perfect satisfaction and attracting much
attention.

Thomas H. Fearey, manager of the Buffalo office of the

General Electric company, reports a large spring business.

The Buffalo Railway company has ordered two 800
kilowatt direct-coupled generators, which will be placed in

the present power station and coupled to Lake Erie up-

right engines. These will be duplicates of the couple

which did such fine work at the Intramural station at Chi-

cago. The company has also ordered G E-800 motors
for 84 new cars. The \Vest Side Railroad com-
pany of E'mira has purchased two new equipments. The
Kingston City Railway company two; the Seneca &
WaterlooRailway company one, and the BufTalo & Will-

iamsville Railway company two G E-Soo equipments.

The palace car which has been used by the General Elec-

tric company for exhibition purposes has been purchased

by the Buffalo, Bellevue & Lancaster Railway company.
Lightine plants have been installed at the Barber Asphalt
Paving Works and the Atlas Works of the Standard Oil

company. A fine trade has been done in railway and
lighting supplies and incandescent lamps, and many large

orders have been reported.

The electrical trade in general will be interested to know
that Fred A. Van Namee, who was president and treasurer

of the late Muncie Electrical Works, Muncie, Ind,, has
recently obtained control of the company's entire business

and plant and is now in a position to push the business,

making it practically a new concern. The new firm name
will be the Muncie Electrical Manufacturing company,
and Mr. Van Namee proposes to make it a synonym of

standard efficient machinery at low prices. The success

of the Muncie type of machine is already established, and
it is Mr, Van Naraee's purpose to refine it in every
particular. The company is now in a position to furnish

constant potential motors in capacity from one to 50 horse
power, either for tio, 220 or 500 volt circuit?. Incandes-
cent dynamos are n:ade in s'zes from 18 to 700 lights

capacity, to run at 125, 250 and 500 volts. It will be
remembered that the most valuab'e featuie of the Muncie
machine is the fact that its field magnet is one casting of
solid cast steel. The gain in efficiency by this construc-
tion is claimed to be remarkable. Another valuable
specialty which will be likely to add to the company's
reputation for good work is a new type of fan mctor re-

cently perfected and now ready for the spring and sum-
mer trade. This little machine is of un'que des'gn and
contains a number of novel features. With the finely

equipped factory and other facilities which Mr. Van
Namee now has at command, backed up by his well-
known qualificatiocs and high business standing, it is

only reasonable to presume that the Muncie Electrical
Manufacturing company will secure a good share of the
present increasing trade.

BUSINESS.
The Chicago Insulated Wire company is located in its

new offices, 414-416 Northern building, and is prepared
to furnish without delay all s-zes of fine magnet, weather-
proof, office and annunciator wires from Chicago slock,

E. W. Bliss & Co., New York, have removed their Chi-
cago office to 100-104 West Washington street. The firm
is making a specialty of presses, drop-hammers, shears and
sheet metal machinery. The Chicago office will be in
charge of C. W. Ellsworth.

The Chicago office of the Westinghouse Electric &
Manufacturing company has been removed to the suite of
offices, 708-711 New York Life building. The rooins
are well lighted, and will undoubtedly be an improvement
in location over the old quarters.

The newT. & B. cigar, bearing the compliments of the
Standard Paint company of New York, pronounced, like
this well known compound, "not good but the best," is

being distributed araorg the company's many friends by
General Sales Agent F. L. De Rende.

Montgomery H. Johnson has resigned his position as
treasurer and electrical engineer for the Gibbs Electric com-
pany of Milwaukee. Having completed the designs for
the machines the company intends to manufacture. Mr.
Johnson is about to go into business in Utica, N. Y.,
where he will open a consulting office.

Albert and J. M. Anderson, inventors of electric railway
devices as well as the -l^tna railway insulators, have re-
cently received flattering indorsements from some of the
most prominent engineers in Europe for their insulators,
which have been subjected to most severe tests and have
proved themselves superior to anything else now in use.
This is the real reason why this firm enjoyed such unu-

sual prosperity all through the serious commercial de-

pression which has so long continued.

T. J. Murphy of New York has recently moved into

larger quarters in the Electrical Exchange building to

meet the growing demands of his business. He is show-

ing some fine samples of slate for switchboards in new de-

signs in imitation of various woods. The growth and cor -

tinous success of this branch of Mr. Murphy's business is

marked.

The Wallace Electric company, Chicago, is permanently
located in its new store, 307 Dearborn street. With in-

creased facilities and a well assorted stock, the company
is prepared to ship promptly all orders for its standard elec-

trical materials and specialties. One of the principal articles

the company is pushing is the W. W. lightining arrester.

This arrester is simple, durable and effective, and is made
for power, railway and lighting circuits.

The balance sheet of the Chicago branch of the Ansonia
Electric company for April shows the assets to be $197,-

918.73 and the liabilities 1116,436.35. Since the report

of March ist an inventory of the stock has been made, and
the value calculated on revised figures which would
show that ou jhe new valuations which have been placed

on the stock the value of the stock would be about I25,-
000. In figuring the value of stock prices have been
made which would be realized in continuing the business

on its present basis, the values which have been given the

different articles being such that there will probably be no
trouble in disposing of them at the figures which have been

set, the same being below the prices which the goods would
be sold for in the ordinary course of business.

The Western Telephone Construction company, whose
offices are at 540 Monadnock building, Chicago, recently

installed a telephone exchange in Albert Lea, Minn.,

which has been giving excellent satisfaction, and which
is spoken of in terms of warm commendation by the people

of that place. The distinguishing feature of the system

controlled by the Western company is the Strowger auto-

malic switch and appliances. The preliminary directory

in Albert Lea shows 50 patrons, including the newspaper
ofHces, depots, waterworks and many of the principal

houses and residences, and the indications are that the

service will be rapidly extended. The success which its

system has met with from its patrons is particularly grati-

fying to the Western Telephone Construction company
from the fact that is has superseded an exchange of an-

other system.

The Central Electric company, Chicago, has now be-

come comparatively well settled in its new home, 173-175
Adams street. Here it is the intention to carry a line of

electrical supply goods which in point of excellence and
size will be second to none. The Central cfmpany has

here ample floor space for the exhibition of its gcodf,and its

well-arranged windows are the subject of (onsiderable at-

tention, not only from those interested in electrical sup-

plies, but from many who real ze merely that they are

looking upon a well arranged exhibit of first-class special-

ties. 'During the last week a particularly heavy sale has
been experiencid for the Helios arc lamps, for both alterna-

ting and direct currents. Many inquiries are received

daily concerning this type of lamp, which seems to be

growing steadily in popularity. Another specialty which
the Central Electric company has made a paying oae is its

metal sheathed bushings. The demand for these bush-

ings continues to tax the capabiliies of the company to

furnish this product upon demand. A visit lo the new
store upon Adams street will convince one that Chicago
has now one of the finest equipped electrical supply
houses in the country.

The Plantc company, 27 Pine street, N. Y., has been
organized to manufacture, sell and install all kinds of

storage batteries. It is licensed under all the patents of

the Accumulator company, including the Faure patent and
vast number of improvements thereon, as well as under the

Brush patents. It will also supply, in its most improved
form, when desired, the type of battery first introduced by
Gaston Piantc. Now that the great Brush-Faure patent

litigation has ceased to interfei'e with the progress of the

art in America, it is believed that the country will not long
remain so far behind England, Germany and France in

the proper and economical use of storage batteries. In
Europe there are already one hundred and seventy-five

central stations equipped with them, and over three

thousand private installations. In this country there are

many cases where storage batteries are adapted to street

cars; and there are large central stations dependent on the

use of coal, which should look with favor upon the intro-

duction of the storage battery; while its use for residences,

office buildings, launches, etc., is too well understood to

require more than passing notice. The Plante company
does not present itself to the public with any phenomenal
and untried devices. It solicits business on the ground
that its product is already a standard, its engineering ex-

perience large, and its facilities great. This company, it

states, will in no case advise the use of a battery, unless
for purposes in which it will prove of distinct advantage
to the customer.

ELECTRICAL PATENTS.
Issued iMay I, I8q4

518,939. Electric Conductor for Underground Conduits.
Daniel E. Connor, Covington, Ky.

518.945. Dynamo-electiic Machine. George Forbes,
Niagara Falls, N. Y,

518.946. Construction of Solenoids or Coils of Wire Used
in Electric Machinery. Gio'ge Forbes, Niagara
Falls, N. Y.

The solenoid is inclesed in a close-fiuing covering or casing
provided with inlets and outlets to admit of a forced circulation
of oil, thus affording means whereby the circulating oil satur-
ates the whole of the cotton or other insulation surrounding the

wires and carries away the heat.

518,952. Trolley for Electric Railways. George W.
Hooper, Rochester, N. Y.

518,959. Telephone, pugenij V. KolbassielT, Cronstadt,

Russia.

5J8.966. Scrape Battery. William A. Phillips and
Justus B. Eniz, Bridgeport, Conn.

The batltry plate or element is formed from two flitt spirals
or lobes of insulated wire placed together, edge lo edge, to

form a mat, the spirals being secun-'d together and each having
exposed cnJs for connecting the same in circuit.

518,971. Electric Time Alarm. Henry P. Sommer,
Chicago, 111.

519,045. Electric Arc Lamp. Joseph B. McKeowD,
Cleveland, O.

519.076. System of Electrical Distribution. Elihu
Thomson, Lynn, Mass.

The system compiises high potential mains and low potential
secondaries, the transformei being placed in a vault beneath,
the ground, the high potential mains passing thereto by means
of underground pipes, the secondary and the transformer case
being coanected to ground through a low resistance.

519.077. Storage Battery System. Jakob Trumpy, Hagen,
Germany.

519.097. Field Magnet for Electric Machines. Albert
Schmid, Allegheny, Pa,

519.098. Self-exciting Constant Potential Electric Gen-
erator. Albert Schmid, Allegheny, and Benjamin
G. Lamme, Piitsburg, Pa.

The machine comprises an arrhature core, having supporting
yoke=, and carrying main armature coils, in series with which
are connected regulating coils; regulating coils are connected
also in series with supplemental armature coils, a conductor
being provided for connecting the supplemental coils with the
field exciting coiU,

519.099. Incandescent Electric Lamp. Frank S. Sm'th,
Pi tiburg, Pa.

The lamp is providisd with iron leading-in wires, the wires
being embtdded in a form 6f glass, having substantially the
coefficient of expansion of iron. The glass is composed of
silica, fifty to sixty per cent.; boracic acid, three and a half to

six per cent.; sodium oxide, ten to twenty per cent ; borium
oxide, thirty to forty per cent.; zinc oxide, five to six per cent,

519.115. Electric Railway Conductor Support. John C.

Henry, Westfield, N. J.

519.116. Electric Motor, Frank E. Herdman, Indiac-

apolis, Ind.

519. 117. Electric Elevator, Frank E. Herdman, Indian-

apolis, Ind.

519.118. Elevator. Frank E. Herdman, Indianapolis,

Ind.

519.119. Elevator Controlling Ddvice. Frank E. Herd-
man, Winuetka, 111.

519 12D, Regulator for Electric Motors. Frank E.
Herdman, Indianapolis, Ind.

519.121. Controlling Device for Electric Motors. Frank
E. Herdman, Indianapolis, Ind.

519.122. Controlling Device for Electric Motors. Frank
E. Herdman, Indianapolis, Ind.

519.123. Controlling Device for Electric Motors. Frank
E. Herdman, Indianapolis, Ind.

519.124. Electric Motor Controlling Apparatus. Frank
E. Herdman, Indianapolis, Ind.

519,142. Relay. Horace S. L. Verley, Hoboken, N. J.

519,171. Means for Introducing Insulating Material Into
Conduits. David Brooks, Jr., Philadelphia, Pa.

519,188. Commutator Brush. Rudolf Kersberg, Hohen-
limburg, Germany.

519,213. Automatic Electric Fire Alarm and Signal.

Louis A. Werner and Clement J. Werner, Boston,
Mass.

519,265. Burglar Alarm. Harvey A. Moore, Indian-
apolis, Ind.

519,272. Electric Motor. Elias E. Ries and Gordon J.
Scolt, Baltimore, Md.

T-be motor is of the alternating type, and is composed of
several groups of sectional laminated and interlaced circularly
arranged field magnets, and a concentric sectional laminated
armature, and a commutator with circuit connections for shift-
ing the polar lines of the field of force.

519.280. E'ectric Generator. William Baxter, Jr., Balti-

more, Md.

519.281. Electiic Motor or Generator, William Baxter,

Jr , Baltimore, Md.

519,283. Electric Arc Lamp. John C. Fyfe, Chicago,
111.

519,291. Electric Railway. William B, Purvis, Phila-
delphia, Pa.

PATENTS THAT HAVE EXPIRED.

The following is a list of the electrical patents which

expired during the week ended May 1, 1894:

190,127. Electric Stop Motions for Drawing Frames,
Etc. John Buliough, Accrington, England.

190,191. Telegraph Sounders. Jesse H. Bunnell and
Miles W. Goodyear, New York, N. Y.

190,198. Electric Station Indicators for Riilways. J. I.

Conklio, Jr., New York, N. Y.

190,206. Electro-magnetic Motors. W. W. Gary, Hunt-
ingdon, Pa.

190,391. Lightning Rods. N. Van Loon, St, Cloud,
Minn.
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Light ng Equipment of the Chicago
Beach Hotel.

It is given to few hotels to be so admirably and ex'ensively

equipped for electric lighting as the recently erected Chicago

Beach Hotel in Hyde Paik, Chicago. With ample room en

the shore of Lake Michigan, the m^iDagcment had (he wis-

"••dom to provide a large, detached building for the power plant,

with the result of possessing one of the best and most at-

tractively arranged isolated stations in Chicago. It is in-

deed a relief to encounter a private iDstallation for electric

lighting housed above ground in a large, clean and airy

building, and it is a pleasure to the Western Electrician

to present the following brief description with accompany-

ing illustrations.

The Chicago Beach Hotel is a large and imposing struc-

dem compound type, the larger one, shown on the left

in the picture, having cylinder dimensions of 16 and 30

inche?, with 36 inch stroke. The other, driving the

smaller dynamo, has cylinders 13 and 24 inctes in d'ameter,

with 30 inch stroke. At go pounds initial steam pressure

and at quarter cut-off the engines are rated respectively

at 365 and 250 horse power. The dynamos are of the

Brush direct current no volt type and are connected to the

engices by direct rope gearing, the driven dynamo

sheaves taking the place of pulleys on the armature

shafts. The driving sheaves are respectively 15

and 14 feet in diameter. Hemp rope, seven-eighths

inch in diameter, is used, and 2,800 feet is rcqui-ed

for the two sets of gearing. The larger dynamo,

on the left, is a 3,000 light machine, although it

the back of the switchboard, are conducted underground

in lead-covered cables to the hotel.

In the ho*el and power house there are 5,850 16 candle

power lamps connected to the electric lighting system, in

addition to 13 low-tension arc lamps about the grounds

and three motors employed to drive ventilating fans.

The operating staff consists of F. K. Whitcher, the chief

engineer, two assistant engineers, two oilers, three fire-

men and a coal passer. There is also a house electrician,

who looks after the wiring.

All of the work is of excellent material and workman-

ship, and some of the fixtures are particularly graceful.

The corner of the ladies' parlor selected for illustration,

Fig, 3, shows three styles of artistic decorations of this

character—a handsome electrolier, a four-light wall

FIG. I. LIGHTING EQUIPMENT OF THE CHICAGO BEACH HOTEL—DYNAMO AND ENGINE KOOM.

ture on the lake shore at the foot of 5tst street, and the plant

is of corresponding dimensions. The mechanical and electri-

cal equipment, with a laundry, is contained in the not un-

graceful power house illustrated in Fig. 2, The building

is of yellow brick, conforming to the hotel, and is of ample

size, the round brick stack, 185 feet high, being the promi-

nent feature. Steam is generated in four ^^ickes tubular

boilers, each 16 feet by 66 inches, and fired by Hawley

down-draft furnaces, in which is burned Ohio soft coal

delivered at the door on a spur of the Illinois Central

railway tracks. The average weekly consumption of coal

is about sixty tons. Steam is supplied for the elevator

pumps, to the laundry and for cooking as well as for

the engines operating the dynamos. The feed water

heater is of the Excelsior type, and two Worthington

pumps supply water to the boilers.

Two fine Fitchburg engines drive the dynamos, the ar-

rangement being shown in Fig. i. Both are of the tan-

has carried 3 500. It is a massive piece of machinery,

with four poles, and is operated at 500 revolutions per

minute. The smaller machine, speeded to g^o revolutions,

is bipolar and has a capacity for supplying 2,000 lights,

so that the total generating capacity of the station is over

5,000 16 candle power lights. The dynamos are com-

pound wound and are arranged for coupling in multiple.

The switchboard, Fig. i, is made up of three panels of

slate encased in a neat moulded framework, finished in old

oak. Upon it are mounted an ammeter for each dynamo, an

ammeter to show the total current for the entire plant and

a Weston illuminated dial station voltmeter with com-

pound voltmeter switch, which is employed to take read-

ings of the pressure at different points throughout the hotel

building by means of pressure wires. The necessary dynamo

switches and a ground detector are furnished. All bus

bars and fittings are of polished copper connected on the

front of the board. The feeders, leading down from

bracket and a pillar fixture representing a twining vine.

The metal work is polished brass.

American Institute of Electrical En-
gineers.

The eleventh annual meeting of the American Institute

of Electrical Engineers is being he'd at Philadelphia this

week. The princip'^1 features of the programme have

already been published in this journal. Aside from the

usual routine business, it is expected that action will be

taken on several important subjects, including the dispo-

sition of a resolution favoring legalization of the anils

adopted at the Chicago electrical congress last year.

In view of the fact that the present meeting marks the

completion of the tenth year of the Institute's existence, it

is expected that there will be an unusually large attend-

ance, and preparations on a more elaborate scale than

heretofore have been made for social features. These
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have been in the hands of a competent committee and in-

clude excursions, fieater parties, tally-ho rides and an

elaborate banquet. The list of papers has already been

publislied and includes contributions from many prominent

men. Those intrusted with the arrangements anticipate

a very successful meeting.

Clinton E. Woods.
Clinton E. Woods, whose portrait accompanies this

sketch, has become well known to electrical workers in the

West during the last few years. Mr. Woods was born in

Massachusetts in 1S63, and at an early age was left an

orphan and obliged to earn a living and acqu're an educa-

tion as best he might. In 1SS6 he drifted into steam ard

electrical work, being first identified with the local central

station at Pittsfield, Mass.; afterward at Feekskill and

Newburg, N. Y. From this he worked at general cor.-

slrnction and engineering until iSSg, when he entered the

employment of the National Electric Manufacturing com-

pany, Eau Claire, Wis., as its inspcctirg engineer, and

served in that capacity until 1S92, when he was made
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An Electric Road on a New Plan.
The most recent railway io Switzerland is an electric

cable road up the mountain of S:anzhern, the apex of

which. 1 900 meters above the level of the sea, forms an

excellent summit from which to view the surrounding"

country and the lake of four cantons, which lies almost

at its feet. Pilate and Righi peaks in the immediate

vicinity, the former 2,123 meters and the latter 1,800

n:eters in heght, are both better known to tourists, but
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including grades, which range between 40 and 60 per cent.

,

of I 090 meters.

The third section, from lilunalt to the hctel at the end

of the road, is 1,850 meteis above the sea level. The length

of the last stretch is horizmtally 1,1 ro meters, and, includ-

ing grades, which vary from 40 to 6d per cent., 1,275

meteis. The road boasts of a tunnel 140 ratters in length

and a viaduct of about equal length, while its track is

peculiirly wild ani at times app;irs pirticularly hazard

LIGtiriNG EQUIPMENT OF THE CHICAGO BEACH HOTEL,

CLINTON E WOUUb

electrician-in-chief. This position he held until the

spring of 1893, when he entered the Standard Electric

company of Chicago. His work has won for him reputa-

tion and prominence in the electrical field. He has de-

signed for this company a complete line of arc, alternat-

ingand constant potential dynamos, motors, etc., mclud-

FiG. 3.

the peak in question will now bid for favor in competition

with its rivals.

^eans of communication are ample. From Lucerne to

Stanstadt a small steamboat conveys passengers at frequent

intervals; an electric trolley road trip of 15 minules spans

the distance between the latter place and Stans, the point

ot departure of the road in question. The trolley line is

fed from tha same electrical source as the cable road.

The latter was opened in August of last year. The

difference of level to overcome from the point named was

1,4.00 meters, and the length of the line, nearly 4,000

meters, would have been much greater had the road been

made continuous, because of the tortuous windings of the

FL\1URES IN LADIES PARLOR.

ous. From the hotel a foot-path leads a winding way to

the summit, which is 50 meters farther on. The sections

have a single track with switch tracks at the half-way

posts. Two cars move in opposite directions by the wind-

ing of the cable, actuated by a motor which revolves the

drum. The three power houses are located at Kas'ti,

Blumatt and at the summit.

The motors receive their current fiom an hydraulic-

electric station at Buochs, 5 kilometers distant from the

road, where a waterfall in the river Aa furnishes power for

the turbine wheels. As a precautionary measure, however,

it is but just to state that engines of 60 horse power each

are to be placed at ea~h of the three terminsls men-

tioned.

The compartments of the carriages are ia the form of

stairs. Each of these seats eight persons, which, wiih the

outside or platform seats, makes a total of forty passengers

per carriage.

The striking peculiarity of the Stanzhern railway is the

entire absence of cog wheels. The brakes act, not upon

toothed wheels, but on the rail direct. They are actuated

by a powerful combination of screw and wheel, which is

automatic in its action when the cable tension weakens.

The system is a combination of the Croix-Rousse and the

Heberlein methods. The rails are peculiarly formed to

give better hold to the brake jaws.

At first sight it would seem the height of temerity to

omit the cog work usually found on roads having so steep

an ascent as 6o percent., bit the most rigorous tests made
by the government technical experts have failed to show
any cause for fear of the system. There are two pairs of

brake clamps, each capable of a pressure of 13,500 kilo-

grammes, and a third pair actuated from the platform by

hand for ordinary use.

The absence of the cog attachment is a notable economy,

provided experience does not show in the future some
more or less serious objection to its omission.

The time tables of the different sections are arranged so

that there is little delay at the terminals and meeting

points. Of course the speed is not uniform. It varies

from 120 meters per minute to only 85 meters. The trip

one way is made in forty-five minutes—a rate of 33 ^^ feet

perpendicular rise per minute, and the progressional speed

is from 5 to 7 2 kilometers per hour. From Lucerne to

the hotel the time is one and one-half hours.

FIG. 2. LIGHTING EQUIPMENT OF THE CHICAGO BEACH HOTEL.—THE POWER HOUSE.

ing such accessories as transformers and instruments for

perfecting the system, during the last twelve months.

Mr. Woods is not only an electrician but a manufacturer,

having advanced many improved methods of manufactur-

ing dynamo-electric machinery, which have greatly en-

hanced the value of his work from an artistic and me-

chanical standpoint. From the knowledge and ability

Mr. Woods has displayed and opportunity for results

which are in his posses:iion, much is looked for from his

future work.

track. To overcome these d'.fficulties the road has been

made to consist of three sections, passengers being twice

transferred at intermediate points.

The first lection, from Stans to Kxlti lands, the passen-

ger at a point 714 meters above sea level. The horizontal

length of this track is 1,527 meters, and, including the

grades, 1,550 meters; the grades range between 12 and

27.5 per cent.

The second section, from Krelti to Blumatt, climbs 507
meters farther in a horizontal distance of 960 meters, and,

Electric Launches on the Milwaukee
River.

A number of Milwaukee business men have organized a

company known as the Milwaukee Electric Launch com-

pany to operate a fleet of electric boats on the upper

Milwaukee river. Open launches 35 feet long, equipped

by the General Electric company and similar to those

operated on the lagoons of the World's Fair last suminer,

will be employed. The current for charging will be

obtained from the plant of the Milwaukee Street Railway

company.
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French Electric Locomotive.
A proposed form of electric locomotive for high speed

passenger service is shown by the accompanying illustra-

tioDS, which were made by the Railroad Gazette of New
Yorlc from the designs of H. Bonneau, chief engineer of

the Paris, Lyons and Mediterranean railroad, and E. Des-

rozlers, the well known French electrician. Aside eleva-

tion of the machine is shown in Fig. i, and the Gazette

gives the following description, in which the size of the

locomotive and the proposed use of storage batteries are

the remarkable features:

The locomotive has four driving wheels, a four-wheel
leading truck and a Iwo-wheel trailing truck, the drivers
and trailing truck being so mounted as to form a rigid

wheel base of 15 feet 7 inches supporting the frame by half
elliptic springs. The springs of the trailing truck are placed
above the boxes, while the driver springs are underhung
and equalized. The leading truck is so mounted as to have -

a considerable range of lateral motion and is held normally
in a central position by means of springs. In order to
giin the necessary amount of space for the driving

company will at first experiment with storage batteries, and
has made arrangements for carrying them over the leading

truck of the locomotive. The necessary apparatus for

controlling the supply of current and for the application of

brakes is placed also at the front of the locomotive, where
the engineer will have an unobstructed view of the track

ahead.
The general dimensions and weights of this locomotive

are as follows:

D.iving wheel base » S feet 6^ inches
Rigid wheel base. . . . , ^-,..15 feet 7 inches
Length over buffers 37 feet i J^ inches

Diameter of drivers = 7 feet ZYz inches

Diameter of trailing truck wheels 4 feet 7|,s ioches

Diameter of leading truck whte's 4 feet \% inches

Weight on drivers 63,033 pounds
Weight on leading truck,,, s-^^ 28,660 pounds
Weight on trailing truck , 44,092 pounds
Weight of frame and accessories 70,548 pounds
Weight of motors 55. H5 pounds
We:"ght of apparatus .... , » 2 204 pounds
Weight of storage batteries 881S pounds
Total weight 136,685 pounds

It is calculated that the locomotive above illustrated will

Rights and Duties of Electric Street
Railways.

The Supreme Court of Neb.-aska holds, in the recently

decided case of 0.naha Street Railway company against

Duvail (58 N.W. Rep., 531), that an instruction that if the

motorman in charge of a street car cjuld, in the exercise

of reasonable care, have seen the driver of a horse ahead

in time to have checked his car lafter the horse sprang

upon the track, and before the car collided with the horse,

and if the driver of the horse was not guilty of negligence

FIG. 2. FRENCH ELECTRIC LOCOMOTIVE.

mechanism, the frames, which are of plate construction,

are placed outside the drivers.

The motors are slow-speed, six-pole machines of the

Desroziers pattern, a motor being mounted on each axle.

The armature shafts are hollow, their Internal diameter
being sufficient to give considerable clearance to the driving

axles which they surround. The commutator of this motor
is close to the armature and surrounded by the pole pieces.

It is claimed that this construction permits the use of a
more powerful motor than would otherwise be possible in

the limited space between the drivers. The brushes are

easily reached, through the openings between the pole
pieces. The field magnets are supported by heavy lugs on
the motor frames bearing on vertical rods, the heads of

which are so shaped as to permit a slight lateral motion of

the motors. These rods are supported on U-shaped girders

fastened at the upper ends to the frames, but are provided
with buffers of Belleville washers in order that shocks may
not be transmitted vertically from the frames to the motor.
The motor is thus supported clear of the axle and transmits

motion to the drivers through the system of drag links

shown in Figs. 2 and 3. A double plate ring surrounds the

have a maximum power of 1,200 horse power. The first

locomotive is to have a power of on.Iy about 300 horse

power.

Architects and Electricians.

The San Francisco chapter of the American Institute

of Architects has appointed a special committee to ex-

amine and report on the question of appointing an elec-

trical inspector, who, acting in conjunction with the under-

writers, and under their rules, the fire marshal and fire

department, would have entire charge of an electrical

work coming from the arch'tects' offices in that city. Fur-

ther, it would be his business to draft all specifications for

wiring, and design and superintend all electrical con-

struction, but the architects in charge should have control

in letting the work. In commenting on this plan the

Builder and Woodworker of New York remarks:

It would seem that the time had come when the elec-

FIG. 3. FRENCH ELECTRIC LOCOMOTIVE.

which contributed to his injury, then the electric street

railway company would be liable, wa- properly given,

being qualified, as it was, by an immediately proceeding

instruction that if the injury resulted from the sudden

fright of the horse, by reason of which the horse sprang

in froat of the moving car, and if tha motorman, in the

exercise of reasonable care, could not have checked the

car in time to have prevented the collision, the company

would not be liable; these alternatives presenting, as they

did, the only disputed propositions of fact involved. And
as applied to the liability of street railway companies,

whose cars are propelled by means of electricity, the fol-

lowing instruction was also held proper: "The violation

of any statutory or valid municipal regulation established

for the purpose of protec'iug persons or property from

injury is of itself sufficient to prove such a breach of duty

as will sustain a private action for negligence, if the other

elements of actionable negligence concur. Thus, the

violation of the statutes or ordinances regulating the speed

of vehicles, horses or trains or street cars is such a

breach of duty as may be made the foundation of an

action by any parson belonging to the class intended to be

axle and is connected to it by means of two short rods or

links placed diametrically opposite to one another. Two
similar rods perpendicular to the first connect this ring with

the driver. In order to give this connection the greatest

possible freedom of motion, ball bearings are provided at

the ends of each rod.

Beneath the motors and secured to the U shaped girders

is a casing of sheet iron and wood of sufficient length to

protect both motors from dirt and moisture and carried up
to the frame at the sides and ends. The upper part of the

motor is left uncovered with the exception of the arma-

ture, which has a light iron casing.

A light cab covers the whole locomotive, thus completely

protecting the motors and apparatus.

In order to avoid, if possible, the necessity of stringing

conductors along the road, especially for branch lines, the

FIG. I. FRENCH ELECTRIC LOCOMOTIVE.

trician should be acknowledged in his peculiar capacity as

an expert, and allowed to take charge of all details re-

lating to his work. This we understand, is favored by
the best architects, so it cannot be long before a regular

system will be adopted in all our principal cities.

It may be added that in Chicago all of the leading

architects retain electrical engineers to lay out the wiring

of new buildings. Several electrical engineers might be

named who have each a large practice of this description.

The electric light plant at Freeport, 111., was sold re-

cently to a syndicate of eastern capitalists for $25,000.
The light plant is to be consolidated with the electric

street railway plant.

protected by such regulation, provided he is specially in-

jured thereby.'' In the management of these powerful

agencies, the court further says, there is a subserviency tol

the will of the agent in charge of the car, which, in the

niture of things, could not exist when horses were the

necessary means of propulsion. The public must depend

almost entirely upoa th2 watchful care of the motorman,

and his absolute control of the machinery by which his

car is impelled forward, as measuring the ability of these

public vehicles to avoid the infliction of injury. There is

great reason, therefore, for requiring the exercise of the

utmost skill and watchfulness on the part of this agent,

as well as of other employes of street railway companies,
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to avoid collision willi indiv'duah equally entitled to the

use of these public high\v.iys. The change noted in the

methods of propulsion of street c.irs and the dangers in-

cident thereto constitute a powerful argument for the

strict application and enforcement of the principles which

have been recognized as meamring the liability of street

r:iilway companies. Street ra'lway companies have no

such proprietary interest in that portion of the streets

upon which their tracks are laid as limits the right of the

general public, a'fij, to use the same territory as a part of

the public highway.

The Central Electric Company in its

New Home.
There is something about the electrical supply business

that suirounds it with greater interest than usually at-

taches to the hum-drum operations of trade. This is due

largely, perhaps, to the fact that, despite all the vigorous

denials of the infancy of the industry, there still remains,

in the popular mind at least, much of the glamor of nov-

elty surrounding electricily and electrical appliances, and

also to the further circumstance that the business has

grown to embrace such an extent of detail, with its impos-

ing cloth-bound volumes of catalogues, that the mere size

and diversity of it challenge admiration. But, aithcug'h

the industry is youthful, the manner of obtaining assured

success in it is as old as human experience, and does net

differ from that which is recognized as essential in other

branches of business. Fair dealing, prudent management,

enterprise and adaptability to changing conditions are as

necessary for permanent success in the electrical

supply business as in the hardware trade, for

instance; there is no potency in the word "elec-

tricity" to change the laws of the commercial world.

An example of the happy results attending an unvarying

regard for this principle is shown by the steady growth of

the Central Electric company, which, in face of the busi-

ness depression of last year, was compelled to seek larger

quarters for its increasing business, moving into the large

building at 173 and 175 Adams street, Chicago, on May
1st. This building has been arranged for carrying on an

extensive business in electrical supplies and is illustrated

by the accompanying piclures.

The business of the Central Electric company was es-

tablished in March, 1SS7, at 38 and 40 La Salle street,

and George A. McKinlock, the present president, was con-

necttd with it from the start, being the first vice-

president and treasurer. Mr. McKinlock has labored
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the young man retained until 1887, when he determined to

seek a wider business field. He accordingly resigned his

position with the Michigan Telephone company, and

with his brother, William H. McKinlock, came to

Chicago and engaged in the electrical supply busi-

ness, his brother becoming the secretary of the newly

organized company. The company was fortunate in se-

curing the western agency for the widely known Okonite

wire, and it steadi'y grew and prospered. In May, 1S88,

the business had outgrown a single flDor, and the building

at 42 La Salle street was secured. This, with three

stories and a basemint, wis though': to be sufficient,

but in less than two years the necessities of increasing

Geo. A. McKinlock, President. Chas. E. Brown, Secretary.

CENTRAL ELECTRIC COMPANY.

trade demanded larger quarters, and on January i, 1S90,

the Central Electric company, now recognized as one of

the leading supply houses of the West, moved into the

building at 116 and 118 Franklin street—an address which

has been a familiar one to the electrical fraternity for over

four years. But last year it became evident that still

better facilities for handling goods were needed, with the

result that two floors atd the basement of the

exceptionally large and well located building

at 173 and 175 Adams street, lately occupied

by the General Electric company, were leased. Dur-

ing all this time Mr. McKinlock has devoted his time

and energy to the company, with the exception of two

European trips. The first, begun in the fall of 1S90,

signalized his marriage, and was of fourteen months'

duration, the travelers visiting all parts of Europe, Egypt

and the Holy Land.
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ness has been conducted on conservative lines, and its

growth has been steady and healthy, not sporadic or by

leaps and bounds. This fact is generally recognized, and

in consequence the Central Electric company has an

enviable reputation for solidity and stability. The com-

pany is general western agent for the Okonite products

and for the Interior Conduit & Insulat'on company's

goods including the Lundell dynamos and motors. It

a'so sells the Helios arc lamp for direct or alternating in-

candescent circuits and the new Pharos incandescent lamp.

The latter is named after the famous ancient lighthouse at

Alexandria and is manufactured especially for the Central

Electric company. The company is also agent for the

Wdshington Carbon compiny, and is making arrange-

ments for a complete telephone outfit which it will be

able to sell outright. At Columbia City, Ind., the com-

pany has its own factory for the manufacture of white oak

cross-arms, brackets and insulator pins. F.fteen hands

are here constantly employed. In addition to these goods

the compiny handles all kinds of elec'rical supplies, in-

cluding the "Banner" weatherproof wire and the Edison-

Lalande batteries.

But little description need be added to the illustrations

to give a general idea of the arrangement of the new

establishment. An ex':erior view is given in Fig. i. Pass-

ing through the main entrance of the store, the visitor is

in the main salesroom, which is shown by the central pic-

ture in Fig. 2. This is a large, lofty apartment, with fine

opportunity for attractive display. To the right of the

entrance is arranged a number of fan and power motors,

while farther on, attractively arranged in show cases and

on shelves^ is a varied assortment of measuring instruments,

hous; goods, batteries, switches, shades, brass goods, tools

—in fact, supplies and specialties of all sorts demanded

by the retail tiade. A sample switchboard panel, with large

switches, is shown in this space, back of which is found

a supply of magnet, annunciator, office, weather-

proof and underwriters' wire, with fuse blocks

and cut-outs. Of course only a small stock is

carried on this floor, for the immediate filling of

small orders. The stock in bulk is canied in the base-

ment and on the second story, as may be judged from the

glimpses in Fig. 3. The offices, as shown in Fig, 2, are at

the left of the entrance. A separate view of the presi-

dent's room is given. The rear of the ground floor is

given up to a conveniently arranged shipping room, illus-

trated by the right-hand picture in Fig. 2. This opens on

the alley running between Adams and Monroe streets, so

President's Office.

intelligently and well in the building up of the

company to its present prominent position, and
is widely known throughout the West. He was born in

Oswego, N. Y., December 27, 1857, and he has been

associated with electrical enterprises since 1877, when he

was appointed manager and cashier of the Ameiican
District Telegraph company at Detroit. A year later a

telephone company was formed at Detroit and Mr.
McKinlock was made cashier, being advanced in 1879 to

the position of auditor. He was also connected with

the Detroit Electrical Works, and when, in 1880, that con-

cern was organized as a company, having previously ex-

isted as an agency of the Western Electric company, Mr.
McKinlock was one of the incorporators. These interests

Main Salesroom.

3. 2. THE CENTRAL ELECTRIC COMPANY IN ITS NEW HOME.

The secretary of the company, Charles E. Brown, has

been connected with it for six years, beginning as a sales-

man. Although barely 28 years of age, Mr. Brown has won
recognition for decided business ability, coupled with

energy and perseverance. He is a native of Philadelphia,

a son of George F. Brown, general manager of Pullman's

Palace Car company, and was formerly engaged with

Marshall Field & Co. The heads of departments are as

follows: Charles G. Burton, conduits; W. H. Huddles-

ton, motors; W. R. Pinckard, house goods, and George
W. Vernor, cashier. All told, the company employs
about 60 men.

The policy of the company has been to offer to the trade

only standard specialties of the highest grade. The busi-

Shippiog Room-

that trucks may back up to the doors, and is connected by

a large elevator with the upper and lower floors. One
side of the room is arranged for receiving and the other

for distributing freight. In this room, also, are the inter-

ior conduit supplies and most of the fittings. Adjoin-

ing it is a roDm for the display of fixtures.

Great coils and reels of wire, cords of cross-arms

and brackets and thousands of compactly packed carbons

confront the visitor in the basement. Many thousand

pounds of copper conductors encased in Okonite insula-

tion, in sizes ranging from No. 8 to No. 0000, are here

stowed away, while there is also a large stock of Candee

weatherproof wire, armored and lead cables and galvan-

ized iron wire, with a great quantity of glass insulators. A
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IrsiiiWay is used for transporting the heavy articles on

this floor, and the boiler room is located here. The
entire building is lighted by electricity, of course, cur-

ent being secured from the Adams street central sta-

tion.

On the second floor there is a varied assortment of
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pany, and the final payments have been made by the
World's Columbian Exposition company.
The amount of the contract for lighting was $399,coo,

and for extras under the contract $88,704.47, making
the total received by the company $487,704.47. All
goods shipped to the Fair were charged at the cost of
labor and material with 20 per cent, added. After
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portant factor in the securing of the contract for the
three 5,000 horse power generators no^^- being con-
structed for the transmission of power from Niagara Falls
for the Cataract Construction company.
The Euccessful use at the World's Columbian Exposi-

tion of the stopper lamps manufactured by your company,
and their large use in general lighting, have fortunately
placed the company in a position to protect all of its cus
tomers from the aggressive action of the owners of the
EdiroQ patent covering the ail-glass globe form of lamp.
A steady advance has been made in the method of manu-
facture, so that your company is to-day producing a lamp
which has no superior, and the use of which your officers

expect to extend with great rapidity during the coming
season on account of its quality and low cost of manu-
facture.

Following is the balance sheet, showing the condition

of the company's finances at the close of its fiscal year,

March 31st:
Assets.

CashinbaBks $ 325.69455
Bills receivable 373)445 51
Accounts receivable 2,345,161 20
Material in stock and in process of manufacture (at

cojt of labor and material) iiS45i472 22
Advances to leased companies 109,124 ^8
Bonds (par value 8294,800) 237,397 'S
Stocks (par value $6,489,490.16) 31988,992 26
Real estate and buildings ;,. . 464,403 48
Machineiy and tools 886,452 67
Bliscellaneous. 66,339 07
Charters, franchises, patents, etc '(.379*831 69

Total assets $14,722,314 4S

Liabilities.

Accounts payable J 3iii749 75
Bills payable, issued for merchandise 116.933 85
Discounted with collateral 697,300 co

Co?itraci a}id CoJittngcni Liabilities.

Scrip dividend
Stock subscriptions
U, S. E. Ltg. Co. '56 per cent. 15 year bonds, $50,000
payable annually

(Bills receivable under discount, $528,550.65)

Capital Stock.
Preferred, 73,439-31 shares ^31671.965.50
Assenting, 103,309.62 shares

, 5,165,481.00
Common, 3,583 shares 179,150.00

194,560 00
13.125 00

550,000 00

(In treasury 6,560.69 shares preferred
and 13,107.38 shares assenting.)

Surplus.

Balance, March 31, 1893
Twelve months' net earnings

9,016,596 50

-$2.757)694- '9

Wire bins, second floor.

Heavy wire, basement.
Lamp and other supplies, second floor.

Basement view.

FIG. 3. THE CENTRAL ELECTRIC COMPANY IN ITS NEW HOME.

gcods, including Okonite wire in sizes running from No.

7 to No. 24, insulating tape, lamp cord, arc and incan-

descent lamps, globes, nets and shades, battery cells and

material, speaking tubes, motors, sockets, rosettes and

porcelain goods, wiremen's tools, etc. These supplies

are carefully classified and arranged in bins and wall-

boxes, as shown in Fig. 3, so that orders may be correctly

filled without delay. The stock is large and easily access-

ible and gives evidence of the tone of permanency and

prosperity which pervades the whole establishment.

charging the account with all costs of every nature in

connection with the running of the plant and of the ex-

hibition, and crediting it upon the return of the ma-
terial with the net coSt of labor and material, it shows a

net cost to the company of only $16,013.03 for a grand
display of the company's apparatus, the advertising effect

of which has been invaluable. The price at which the

lighting apparatus used at the World's Fair and the

apparatus used for exhibit has been sold will yield a

handsome profit to the company.

It is gratifying to state in connection with this sub-

ject that the entire contract was carried out without

1,610,504.66

30,304-45
1,640,809.11

Less amount written off in
4r398.453.30

adjustment of matters
pending in 1890 and 1891...

Ditto in current year
19,198.78

252,323.20

36,000.00

11,673.72
- 257,213.22

271,521.98

Interest on bonds
4,126.936.32 .

.

Dividends
304,886.94 3)^22,049 38

$14,722,314 48

Intelligence has been received that, owing to the action

of^the Portuguese in obstructing the building of the tele-

Arbitration for Conduit Privileges.

In Rochester, N. Y., the Rochester Gas & Electric

Light company holds an exclusive franchise for a conduit

for electric wires on East Main street. The Central

Light & Power company, a rival concern, has petitioned

the Ccmmcn Council forpermissicnto construct a conduit

in that street, but the city attorney, when asked for an

opinion, held that the only way that the,Central company

cculd bury its wires in that street would be to make an ar-

rangement with the older company to use the existing

conduit. The latter company is said to have asked an

exorbitant pr:ce for the privilege, and now the city at-

torney has decided that, in accordance with a lale law, the

price to be paid for the use of the present conduit can be

fixed by an arbitration committee, to be composed of one

member of the lamp atd electiic committee of the Com-

mon Council, and a representative each from the Rochester

Gas & Electric company and the Central Light & Power

company.

Westinghouse Company's Annual
Report.

The annual report of the Westinghouse Electric &
Manufacturing company to the stockholders has just been

issued, and the balance sheet, which is appended, shows

that the company has prospered during the last twelve

months in spite of the general depression in business.

This report shows that the net profits from manufacturing

and other sources amounted to |i, 640,809. 11, after de-

ducting operating expenses, cost of alterations and ad-

ditions to plant and the maintenance of machinery and

tools. Special attention is directed to the influence of the

World's Fair upon the business of the company, showing

the wisdom of the policy pursued by the managers. The
report says:

All of the apparatus used in connection with the

World's Fair lighting contract and for exhibition pur-

p ses has now been returned to the warehouses of thecona-

FIG. I. THE CENTRAL ELECTRIC COMPANY IN ITS NEW HOME.—EXTERIOR VIEW.

friction of any character, and without a single deduction
of any kind being made from the bills rendered by the
company, and that the experience gained by the com-
pany in constructing such large apparatus was an im-

graph line between the British sphere and Tete on the

Zambesi, the commander of the British stern-wheel gun-

boat Mosquito landed a party at Tete and fired upon the

Portuguese.
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The populaTity of the trolley roads in Brooklyn must be

a source of gratification to the street railway cotnpanies of

the City of Churches. Better evidence of the superiority

of the trolley over other methods of transit could not be

. had than the acknowledgment of the elevated roads that

the competition of the trolley system was too sharp, and

that it was found necessary by the L company to reduce

expenses and really cripple the service.

The scarcity of coal caused by the general strike of the

miners has seriously affected many central stations in Illi-

nois. Several have been compelled to resort to wood as

fuel, while some have been obliged to shut down alto-

gether. It is a cuiious condition of affairs—a forcible

illustration of the defects of strikes as remedies for working-

men's grievances—that so many innocent and disinterested

persons are made to suffer inconvenience and loss by a

dispute in which they have no participation. A civiliza-

tion in which such a state of afTairs is possible is still far

from perfect.

it would be interesting to know how they propose to get

1.200 horse power for only one hour, say, from 8,8i&

pounds of storage cells.

Now that the trolley has gained a foothold in Chicago

the outlook for the extension of the system, so that it will

cover all the outlying districts, is exceedingly bright.

Additional franchises were granted by the city council to

Mr. Yerkes last Monday evening and it is believed the

ordinances will receive the mayor's approval. It seems to

be agreed that until the opponents of the overhead trolley

system have something to offer in its place that will give

equally reliable and economical service thfy may as well

withdraw their objections. The people want improved

service and they recognize in the trolley system the only

method of propulsion by which they can secure relief.

An effort is being made in Milwaukee to compel the

street railway company to charge only three cents for fare

during the morning and early evening hours, when the

working people are going to or returning from their places

of employment. The company asserts, what is undoubtedly

true, that it cannot afford to make the reduction. If the

recent statements in relation to the financial condition of

the company are true—and they may very well be as the

result of the general business depression—it will be a great

injustice to carry this measure through. We are inclined

to think that the Milwaukee aldermen, after investigating

the subject, will have the good sense to at least postpone

this "reform" until more prosperous times.

Much activity is displayed in telephone circles at the

present time, and there is promise of considerable com-

petition especially in private line work -and small ex-

changes in towns which could not afford the excessive rates

heretofore exacted by the Bell company. In many of the

smaller cities, too, where Bell exchanges have existed for

several years new companies have been formed and fran-

chises granted. It is a noticeable fact that many of the

Bell company's exchanges in small cities are actively en-

gaged in improving their service in anticipation of com-

petition. All this naturally tends to the advantage of the

public generally, and those engaged in telephone construc-

tion work cannot but be benefited by the activity in this

department.

There is no doubt that much interest is felt in the

meeting of the American Institute of Electrical Engineers

at Philadelphia this week. Aside from the fact that this

meeting marks the close of the tenth year of the society's

existence, and that the event will be ce'ebrated with un-

usual festivities, additional interest is lent to the occasion

by the recent controvo'sey over the rules governing

elections and the general dissatisfaction expressed by

members with the old administration. It is undoubtedly

true that the Institute has reached a critical point in its

career and that it will need a strong, conservative ad-

ministration daring the next twelve months to bring the

organization safely through the controversies and con-

tentions into which the last administratiDn succeeded in

involving the opposing factions.

It is to be regretted that the feeling of opposition should

have reached the point where prominent members not in

sympathy with the ruling faction determined not to attend

the meeting. Every friend of the organization will de-

plore this condition of ajf lirs. It should be an example

to the incoming administration.

The design for a high speed electric passenger locomo-

tive presented on another page is of especial interest be-

cause it is proposed to experiment with storage batteries to

furnish the (nergy to the motors. No details of the cells in

contemplation are given, but it is said that they are to be

placed on the leading truck of the locomotive, the weight

being given as S,8iS pounds for a 1,200 horse power lo-

comotive. This is but a little over seven pounds of stor-

age battery material per horse power—an estimate that

American electrical engineers will regard as ridiculously

low. No details are given of the voltage of the motors or

of the time of discharge, but, under the most favorable

circumstances, it would seem that the batteries for a 1,200

horse power locom:tive could not weigh less than 5-,qoo

pounds, or 30 tons, which would still be a low estimate.

Perhaps this weight would be considered an advantage, by
securing additional traction, but it is an element that must
certainly be reckcned upon. Possibly the French engineers

have some wonderfully light secondary batteries in mind, but

The expiration of the Edison incandescent lamp patent

in England has been followed by an era of cheap lamps

—

cheap not only in price, but in quality. Lamps that sold

at 93 cents a piece were to be bad as low as 14 cents

—

rather less than the lowest price yet reached for "non-
infringing" lamps in this country. A large portion of

this sudden influx of the London market came from for-

eign manufacturers, and the competition was carried to

great lengths. Now, however, there appears to be a re-

vulsion of feeling and the continental lamp manufacturers

are considering the advisability of forming a union for

mutual protection—to enable them to furnish good lamps

at a fair margin of profit. The proposal has so far been

accepted that an organizing committee of three influential

lampmakers has been formed, and a general meeting is to

be held on Jure i6th, in Berlin. It is not

intended, according to the London Electrical Review
,

to attempt to secure the prices obtained by the

monopoly—that is obviously out of the question—but it is

hoped, by concerted action, to put a stop to the war of

ratesby agreeing upon a uniform price of something less

than 24 cents. While this action looks suspiciously like the

formation of a "trust", yet it may result in good, as it is^

of great importance to the electrical industry in general

that the quality of incandescent lamps be not allowed to

deteriorate. In purchasing a lamp from any reputable

maker the customer should be assured that, at the rated

voltage, the lamp will bs of reasonably long life and of

good efficiency. Otherwise he is apt to become resentful,

and the whole electric lighting system falls under the ban

of his suspicion. The consummation is one devoutly to

be wished, but we fear that its accomplishment will be at-

tended with great difficulty. There is little danger of a

new and greater monopoly to succeed the old, and it is

not, of course, impossible that some arrangement may be

entered into which will enable the manufacturers to put out

good lamps at moderate prices. At any rate, the move-
ment will bs watched with interest on this side of the

water, where the incandescent lamp industry is just now
in an anomalous condition. The American lamp patent

will soon expire, and in the meantime the lessons bought

by the experience of the Earopsan manufacturers will be
carefully noted.

There are two bills befce the present Congress pro-

viding for the governmental control of the telegraph

business of the country. Last week the House commit-
tee, to which these bills were referred, gave a hearing to

the advocates of the measures. Representatives of labor

organizations appeared before the committee and urged

favorable report. One of these labor leaders, speaking

for the International Typographical Union, again pre-

sented the argument that, with the telegraph in the

hands of the government, the rates could be greatly re-

duced, anM this would make it possible to establish many
newspapers in .email towns throughout the country and
give employment to many hundreds of printers. It was
admitted that, at the rate proposed for this service, the

telegraph would not be self-supporting, and a deficit

would have to be provided for every year. This, of* course,

would mean additional taxation for the people, but Mr-
Randall, the representative of the printers, did not think:

this should be considered. Samuel Gompers, another

speaker, made the usual statements that the Western

Union company was paying enormous dividends on
watered stock, and that the telegraph should be made as

cheap, proportionally, as the postal service. It was a

noticeable fact that none of the advocates of the plan had

any well-defined idea of the cost of construction and main-

terance of an extensive telegraph system, nor were they

prepared to say what system of toll should be adopted or

what rate would meet the approval of the laboring men
they were supposed to represent.

As a matter of fact there is a good deal of humbug about

the movement. Politicians and labor agitators who are

seeking a little cheap notoriety loudly demunce the tele-

graph "monopoly" because they realize that there exists

considerable hard feeling toward the Western Union com-

pany among many of the old operators who remember the

desastrous strike from which after ten years they have not

yet fully recovered. But it Is not to be expected that any

considerable number of peop'e will be mislead by the time-

worn arguments presented by the gentlemen who visited

Washington a week ago, nor is it to be expected ehher

that the telegraph business of the country will pass ur.der

the control of the government in the near future.
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Arnold's System of Electric Power
Station Construction.

An electric power station in which are combined the ad-

vantages of the riexibility of the low speed or large engine

belted plant with the low first cost of the

directly connected or directly belted plant, has

long been desired by central station managers. B. J.

Arnold, of Cbicago, claims to have perfected a system

of power station construction embracing these features,

the details of which are presented in the accompanying

illustration. The advantages claimed for this system are

as follows: Less cost per kilowatt of plant installed; less

cost in operating expenses; less real estate occupied; ab-

solute flexibility; less depreciation and greater ease in

handling, than is usual in power plants heretofore in-

stalled. Referring to Figs. I and 3, engines No. i and

No. 2 are cross compound coadensing engines, having a

rated capacity of 1,000 horse power each. Generators No.

I and No. 2 have a rated capacity of 750 kilowatts each.

The armatures of the generators are mounted upon hollow

cast steel shafts or quills, Cc, running in independent bear-

ings, Pp, so arranged that they are free to revolve inde-

pendent of either engine, and of each other. Through

these quills, and supported at its center by bearing D ex-

tends a steel or wrought iron shaft, carrying upon its ends

circular cast steel or cast iron disks, //, securely keyed

to the shaft. The drawing shows the engines connected

to generators with magnetic clutches which operate as

follows: Attached to the end of the engine shafts, Aa, are

circular cast iron or cast steel disks:, Hh, carrying in re-

cesses copper coils, Oo, which are connected to brushes, Qq,

by means of rings, I^r, in such a manner as to permit a

current of electricity to be passed through the

from engine No. 2 as follows: Current would be passed

through coil f thereby attracting disk / which would set

shaft E in motion. Current would also be passed through

coil TV attracting disk L which would set the armature of

generator No. i in motion. Current is then cut off from

coil ill, allowing the armature of generator No. 2 to come

to rest. It will be readily understood that either eenerator

can be reached from either engine in a like manner, thus

making it practically interchangeable.

the plant is operated except the high pressure cylinder of en-

gine No. 2 directly coupled to generator No. 2, Thiscylin-

der can be run condensing and the plant operated with econ-

omy, until the road requires more power, when the low

pressure cylinder is brought up to speed and connected

with the high pressure cylinder without stopping the plant.

In case it becomes necessary to make repairs on the

high pressure cylinder of engine No. 2 at the same time

that the road is demanding full power of engine No. i,

)^tSjrj\if£l!:cj!Mi^iH'J.

FIG. 6. Arnold's system of electric power station construction.

Should one entire engine unit become disabled both

generators can be driven from either engine by simply

passing the current through the proper coils as follows:

If engine No. 2 were disabled, generator No. i would be

driven direct from engine No. i by means of coils i1/and

disk /, as alreaky described. Current would be passed

through coil N, thus attracting disk Z and settlrgZ'in

motion. Current would then be passed through coilwaUract-

FIG I.

coils while the disks are

vertical face of disks, Hk^ near the peripheries are carried

cast steel or cast iron rings, //, which are held in position

on disks, Hh, by means of three gudgeons or bolts,

equally bpaced around the periphery of disks, Hh, R'ngs

liy are normally held against disks Hh, by small spiral

springs surrounding the gudgeons or pins. Attached to

quills Cc are cast iron or cast steel disks j^', carrying two

coils of copper wire Mm^ Nn, which are connected to

brushes Kk, so as to allow a current to be passed through

the coils when the disks are in motion.

It will now be noticed that if a current of electricity is

passed through the coil, M, a magnetic field will be cre-

ated around it which will have a tendency to attract disk /,

overcoming the action of the springs which normally hold

it against disk, H, and clasping it securely to disk, /, so

that power can be transmitted from one disk to the other

by friction so long as the current travels through coil, M.
If engine No. i now beset in motion it will drive gener-

ator No, I directly connected, there being no wearing

parts except what are ordinarily encountered in a direct

connected engine and dynamo plant. In a like manner en-

gine No. 2 can be connected to generator No. 2, thus form-

ing two direct connected power units.

Shaft E lies idle in bearing D, and is not used except in

case it becomes necessary to drive either generator from

the opposite engine, or both generators from the

same engine. In an ordinary direct coupled plant with but

two units of power, in case the engine of one unit and the

generator of the other unit should become disabled, the

plant would be at a standstill and unable to furnish any

current at all. In such an emergency the system here de-

scribed would operate as follows:

If engine No. i an'l generator No. 2 were the disabled

portions of the plr.nt, generator No. i would be driven

ARNOLD S SYSTEM OF ELECTRIC POWER STATION CONSTRUCTION.

in motion. Around the ing disk ^ thus setting disk/ of generator No. in motion.

It will thus be seen that either generator or both

generators are available from either engine, and

at the same time there is not the ad-

ditional investment of a third engine and generator to be

carried.

By having two engines with the high pressure cylinder

of one, and the low pressure of the other directly con-

nected to the work, the plant is arranged to operate eco-

nomically with any load varying from 500 to 2,000 horse

high pressure steam may be admitted to the low pressure

cylinder of engine No. i, which as is shown in Fig. r is

placed next to the generator. By working high pressure

steam in the low pressure cylinder of this engine it will

give its full power, thus driving its generator and allowing

the high pressure side to be shut down for adjustment.

In order to prevent wear on the rings of the magnetic

clutches already described, the following method of elec-

trically starting the generators is covered under this sys-

tem. Suppose engine No. i and its generator are operat-

ing and engine No. 2 and its generator are standing idle,

and it becomes necessary to throw generator No. 2 upon

engine No. i, in order to repair something on generator

No. 1. Instead of starting engine No. 2 to bring gener-

ator No. 3 up to speed, or allowing the friction of the

magnetic clutch to bring the latter up to speed, the follow-

ing method is adopted: Current being produced from

generator No. i is passed through the armature and fields

of generator No. 2 in such a manner as to make a motor

of it until the armature attains the same speed as that of

generator No. I, when current Is passed through coil n

clamping disk f to disk J without wear on the clutch

mechanism.

Figs. 4 and 5 are a diagrammatic representations of the

circuits for operating the machines as motors and genera-

tors. Referring to Fig. 4, it may be assumed that it

is a diagrammatic representation of generator No. i is

running as a generator from engine No. i. The

circuit is as follows: From the positive bus-wire on the

switchboard Ti, through the double pole switch U, con-

ductor /''4, brushes 00, armature L, to brushes PP, to

field magnet coils SD, conductor F5, switch f''2 and

conductor V, to switch If, back to the other main con -

ductor T. This machine is therefore supplying the main

conductor with current. By disposing the parts as indi-

cated in Fig. 5, the circuits will be varied so that the cir-

cuit of conductor V includes at first the high variable

resistance F3, and excludes the series winding of the field

magnet, and the shunt circuit excludes the resistance W2
by means of switch Wi^ so a variable current may be

made to pass through the armature by varying the resist-

FiG. 2. Arnold's system of electric power station construction.

power, and it is practically impossible to shut down the

plant on account of any accident that would be liable to

happen.

It will be observed by reference to Fig. i that the main

shaft of both engines is cut in the middle and the two

parts joined together by means of positive jaw clutches,

operated by steam cylinder. Thus when the load is light,

say from midnight to morning on an elevated road,

engine and generator No. i are shut down. Cylinder D of

engine No. 2 is cut off by a jaw clutch, and no portion of

ance V-^. Thus the machine operates as a shunt motor,

and its sleeve shaft is driven at any desired rate of speed

by simply adjusting the resistance F3. The rotation of

the sleeve shaft will vary from the rotation of the main

shaft, and when the armature of machine No. 2 has at-

tained approximately the same speed as the shaft E, the

magnetic clutch is thrown in circuit, the proper switches

are thrown, and generator No. 2 ceases to be a motor,

and becomes a generator capable of producing current.

Should it become necessaryto increase the capacity of
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the power station designed under tliis system, it is done

by adding two more generators to the rigiit of engine No.

2, as shown in Fig. 6, having similar connections to gen-

erators Nos. I and 2, thus making four generators available

from engine No. 2. The third engine is added as the

power is required.

Figs. 3a and 3b show different forms of mechanical

clutches which can be substituted for the magnetic clutches

FIGS. 4 AND 5. Arnold's system of electric power
STATION CONSTRUCTION.

here described if necessary. In a railway plant the fact

of having to stop the station for a few minutes at the time

of changing from one engine to another is not so serious

as in a lighting plant, and the mechanical clutches have

been designed as substitutes for the magnetic clutches in

case the conditions were such as not to warrant installing

the magnetic clutches.

In Fig. 3a H'l^a. disk securely keyed to engine shaft A
of engine No. i;yis a circular disk securely keyed to

quill Cof generator No. i; i^is a circular disk keyed to

the common shaft E. If it is desired to drive generator

No. I, three bolts, T', spaced equi-distant on the circum-

ference, are used to bolt disks y/ and / rigidly together,

the same as cable railway plants are operated. Engine

No. I is thus driving generator No. I directly connected

without any wearing parts except the bearings of the two

machines. In case it becomes necessary to drive generator

No. 2 from engine No. 2, bolts 5 are inserted as shown,

thus rigidly connecting disk H to disk F and revolving

shaft E. Bolts 5 can be reversed so that disk F will be

rigidly fastened to disk /, permitting shaft E to drive

generator No. i from engine No. 2, thus performing all

the functions of the magnetic clutch.

Fig. 3b is another form of clutch now cominonly used

in cable railway plants. Disks /f and /are keyed to the

engine and generator shafts respectively and disk X is

keyed to shaft E. If it is desired to drive generator No.

2 from engine No. 2, two steel or wrought iron keys are

inserted in recesses UU, thus rigidly connecting the disk

HXo disk/.

By inserting the wedges in recesses VV shaft E is

made to revolve from engine No. 2 and by inserting the

wedges in recesses W]V generator No. 2 is caused to
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The system is applicable to lighting stations where

a large number of small electrical units must be used,

Fig. 3 shows a i ,000 horse power combined incandescent

and arc light station. At each end of the line shaft is

placed a high speed engine directly connected to the shaft.

The shaft being detachable frocft each engine, parting at

its center, so that either portion of the shaft

can be shut down in case of a hot journal, while the

other portion of the plant remains in running order.

The generators are mounted on quills, carried in inde-

pendent bearings, and motion is transmitted to the gen-

erator by means of positive jaw clutches. It will thus be

noticed that when the generator is not running there is

absolutely no wear upon the shaft, no side strain by the

pulling of belts, or no friction clutch pulleys to get out of

adjustment. The strain on the shafting is purely tor-

sional, thus permitting it to be small in diameter and mak-

ing it much less liable to get out of alignment.

When it is desired to start any generator, it is brought

up to speed as a motor, and when it attains the same

speed as the line shaft, a positive clutch, operated either

by hand or by electricity, is thrown into connection, after

which the current is reversed through the machine and it

immediately becomes a generator.

It will thus be noticed that any generator in the plant

can be started and stopped at will, without stopping either

engine, or without using belts, pulleys or friction clutches,

thus having all the flexibility and reliability of the ordi-

nary low speed lighting station, wherein shafting and

belting are used, and occupying not over one-quarter the

amount of real estate that such a plant ordinarily covers.

This permits a very much less expensive building to be

constructed, less investment in real estate, greater ease in
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Link Belt H^achlnery.
The Link Belt Machinery company, Chicago, has just

completed a jack shaft for the American Axe & Tool com-

pany, Beaver Falls, Pa., which is shown in Fig. i. The
shaft is 33 feet 8 inches long, and 715-16 inches in

diameter. The sizes of the sheaves are respec ively as

FIG. 2. LINK BELT MACHINERY.

follows: A 48 inch 6 groove sheave for i 1-4 inch7rope

with a 42 inch four-arm Ewart guaranteed friction clutch;

a 72 inch 4-groove sheave for i 1-8 inch rope with a 14 inch

square jaw clutch; a 54 inch 12-groove sheave for i 3-8 inch

rope with a 14 inch square jiw clutch; a 54 inch 33-groove

FlG. I. LINK. BELT MACHINERY.

Operation on account of having fewer wearing parts to lu-

bricate, and less labor to operate the plant.

Another important feature of the system is the fact that

any standard make of dynamos and engines can be utilized,

thus necessitating no radical departure from the present

sheave for i 3-S inch rope, made in two parts, and a 54 inch

8-groove sheave for i 1-4 inch rope. The size of the 54 inch

sheave may better be appreciated by reference to Fig. 2.

The bearings are all ball and socket pillow blocks having

24 inch bearings, except one on the end which has i3

inches. The Link Belt Manufacturing company has just

furnished the Noithwesttrn Yeast company one of its

standard water tube boilers, which goes into this company's

new Chicago factory. It is also erecting for the Chicago

Sugar Refining company, West Taylor street, a conveyer

which will take 700 pound barrels of glucose from the

refinery to the river dock and load into a vessel, a distance

of 435 feet.

Improvement in Pipe Cutters.
In the accompanying cut is shown an improved form of

pipe cutters manufactured by Curtis ^ Curtis, Bridgeport,

FIGS. 3, 3a AND 3b. Arnold's system of

revolve from shaft E, thus making the plant interchange-

able in all directions.

The entire plart is mounted upon cast-iron bed-plate

construction, cast in sections and thoroughly anchored, the

same as first class cable railway power construction of the

present day.

ELECTRIC POWER STATION CONSTRUCTION.

lines of manufacture. For this reason many of the pres-

ent plants can be rebuilt to conform to this system and

utilize a large part of their old equipment.

IMPROVEMENT IN PIPE CUTTERS.

Conn. The general principle is the same as in all other

three-wheel cutters, except that this has an exceedingly

simple and quick adjustment which will save much time to

the operator. Instead of having the screw run through

the body of the cutter, it is run through a sleeve, which in

"turn slides in the body and is held by a spring-pawl.

Thus, in operating, the delay occasioned by adjusting the

cutter to the siz2 of pipe to be cut is avoided by simply

sliding the sleeve ULtil the wheel is against the pipe,

when a few turns of the screw, while the cutter is re

volved, cuts it off.

The Canandaigua Electric Light company has irstalled

a 1,500 light incandescent machine at Shortsville, N. Y.

It is said that a synd cate of New York, Chicago, Bos-
ton, St. Louis and New Orleans meu has been fcrmed to

exploit the conduit trolley railway system of Granville T.
Woods, the co'ored inventor.
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New Vulca Bushings.

The'new Vulca bushings of the New York Insulated

Wire company have been perfected and are now on the

market. The accompanying cut shows the general appear-

ance of these bushings. They are made in several sizes,

ranging from 5-19 to 3^ inch in inside diameter and

6 to 12 itches outside lengths. These bushings, it is

The armature is of the drum type, the plates being

mounted directly and keyed fast to the shaft. The plates

are clamfed bttween htavy cast iron flanges which are

threaded on the shaft. No bolts pass through the core

plates, thu5 obviating the trouble and expense of exten-

sive insulation in the armature. The wires are laid in

mi led grooves, and all insulation on the armature between

the core and the wire is either micanite cloth or pure mica.

The coils of these armatures are all cross-connected in

five feeders. The generator panel is equipped with

newly designed switches of high conductivity and dura-

bility, each of which has its own fuse holder. The
rheostat and ampere meer are of the latest and most com-

pact type. Each feeder panel carries an improved volt-

meter and two-lamp ground detector, the push button

being shown in the lower part of the panel. An advantage

of this arrangement of switchboard is the possibility of

unifo'mly enlarging the board by merely adding panels.

NEW VULCA BUSHINGS.

claimed, are moisture-proof, non-inflammab!e and are not

affected by the action of Portland or hydraulic cements.

They have been approved by the National Board of Fire

Underwriters and the Chicago fire department.

New Riker Multipolar Dynamo.
The dynamo shown in the accompanying cut has just

been p'aced upon the market by the Riker Electric Motor

company, 45-47 York strett, Brooklyn, N. Y. As ordi-

narily constructed this machine is designed for an incan-

AUTOMATIC MUCK EAR SHEAR.

descent generator working at the standard pressure of 125

volts. The base is made of cast-iron, very heavy and

thoroughly braced to prevent the springing of the bearings.

The field magnet is built of cast-steel, with salient poles

projecting radially inward. In sizes up to and inc-uding

20 kilowatt high speed and 6 kilowatt low speed the field

is cast in one piece, while in larger sizes the field is split

to facilitate the handling of the armature. The section of

the poles in all machines of this type is square, thus per-

mitting a minimum length of wire to surround a maximum
section of iron without the necessity of making separate

cores and pole pieces as is the case in round core magnets

SWITCHBOARD FOR

parallel grouping, in order that the electrical balance shall

be maintained even when one or two sets of brushes are

removed. The commutator is heavily built, the bais be

ing clamped between steel cones and insulated throughout

with mica.

A rating of 500 circular mils per ampere at full

load is allowed in all armatures, while in the shunt and

series coil 1,000 circular mils is the rating. The

ISOLATED PLANTS.

They can be set side by side and be connected with tie

bars.

NEW RIKER MULTIPOLAR DYNAMO.

of this general description. The field coils are wound en

heavy metallic thimbles or spools, which serve the double

purpose of holding the coils securely in place and, by their

action as closed secondaries, absorbing the destructive in-

duction sparks that result from breaking the field circuit.

All these generators are compound wound to maintain

practically a constant potential, a slight rise of one or

two per cent, being'allowed to compensate for a fall in

engine speed.

company is prepared to furnish this type of machine in

sizes from 10 toioo kilowatts.

Switchboard for Isolated Plants.

The accompanying cut shows an improved form of

switchboard for isolated plants recently brought out by

the General Electric company. The complete board com-

prises a panel for each generator and one for each set of

Automatic Muck Bar Shear.
In the process of rolling steel into thin sheets, it has

been found impracticable to roll each sheet separately as

it would not retain its heat, and the following method is

adopted: A bilk t of steel of sufficient size to make a

large number of sheets is heated and passed a number of

times through a train of rolls, lengthening the bar and re-

ducing its size. It leaves these rolls in the form of a bar

twenty or thirty feet long and about an inch thick by eight

inches wide, these dimensions depending upon the size

and gauge of the sheets to be m3,de. These bars, technic-

ally known as the muck bars, are cut up into uniform

lengths, and each piece is then repeatedly re-rolled and

folded over, each rolling operation reducing the thickness

and increasing the linear dimensions; and each folding

doubling the number of sheets in the final pack. After

the last rolling the ends of the pack are sheared, leaving

each sheet free to be separated. It is very important that

the pieces into which the muck bar is cut should be of un-

iform size, and squarely cut, as upon this depends the

size and foim of the subsequent pack, and it will easily

be seen that any error will be largely exaggerated with the

successive passes through the rolls. The method hereto-

fore employed for shearing the muck bar has been to carry

the bar to the old-fashioned alligator shear, place the end

against a fixed gauge, which determined the length of the

pieces, and pass the bar along by hand for the successive

cuts. This method required several men to handle the

bar, and considerable skill on the part of the shearman.

The illustration herewith presented shows a machine de-

signed by the E. W. Bliss company, 14 John street, Brook-

lyn, for doing this work automatically, thus requiring but

one man to the woik, who need not be a skilled shearman.

The machine consists of a powerful gate shear driven di-

rectly by an engine. A clutch is attached to the engine

shaft which can be operated either by hand or automatic-

ally. To the right of the machine is a carrier composed

of a train of rolls driven continuously. The muck bar

coming hot from the rolls is placed upon these carriers,

which propel it toward the cutters between side gauges to

keep it in position at right angles to the shear blades. Just

before entering between the cutters a pair of feed rolls takes

hold of the bar so as to feed it positively. A clamping de-

vice is placed in the path of the bar and so arranged with



252 WESTERN ELECTRICIAN. May 19, 1894

a lever that the progress of the bar may be arrefted by

the operator. This lever also controls the feed rolls so

that when the ctamps are in contact with the bar, the

rolls are removed from it and vice versa. This arrangt-

meot gives the operator full control over the b ir, and he is

enabled to bring it into proper position to square off the

ragged end, by throwing the clutch into operation by

means of the hand lever shown in cut at the front of the

cutter housinj;. When the forward end of the bar has

been squared the operator raises the clamp lever, and the

bar feeds forward. An adjustable gauge is p'aced in its

p^th. and upon striking this its progress is arrested and

the clutch is au'omatically thrown into operation, causing

t\\i upper shear blade to descend and cat off the first

length. As soon as this occurs the piece drops out, the

shear blade ascends to its upper position and stops, while

the bar again feeds forward and the operation is repeated

until the bar is all cut to lengths. By this system the bars

are cat accurately and as rapidly as they come from the

rolls.

In order to adapt the machine to the practical require-

ments of mill work, experiments were conducted for some

time by the n»akers at the mills of the Canonsburgh Iron

& Steel company, and this machine is the outcome of these

experiments.

New Era Electric Gas Lighter.

The New Era electric gas lighter, manufactured by the

American Electric company of Boston, which was received

with so much favor when it was introduced two years ago,

has been greatly improved, and is now as far superior to

the old form as that was in advance of primitive methods.

It is operated by the key, which indicates whether the gas

NEW ERA. ELECTRIC GAS LIGHTER.

is turned on or off. By turniig on the key for full head of

gas this operation also lights it. When the key is turned

back as far as it will go, the gas is securely shut off. The

flame may be reduced or increased at will by the key. By

an ingenious device, the singing noise so annoying to nerv-

ous people is obviated in this burner. The company is

now making^ the device with interchangeable stems, so

that in a half minute's time a longer or shorter stem can

be applied. By removing- the stem before putting the

burner on the fixture, the elbow need not be disturbed as

formerly. This is a decided improvement. The new

method of attaching both the electrodes will be appreci-

ated, as by this method, it is claimed, the burner can

never get out of adjustment. The company announces that

the improvements in this device have been thoroughly

tested, and in every case have proved satisfactory in every

respect.

Metropolitan Specialties.

The Metropolitan Electric company. Chicago, is about

to enter the street railway field, and has already secured a

few good specialties, some of which are the Gibbs trolley,

out of order, and affords the easy passage of trolley wheel

over the parts, which is lacking in other forms of circuit

breakers. The set screws on the sides of the brasses are

for a fuse, should it be desirable to fuse from one section

of line to another.

"Circulation is What Counts."
[From /iit/'/'cr's Popular £lcclric!an.'\

The Electrical World in it issue of April 7th takes occa-

sion to show by some comparison of figures that although

the Western Electrician on March 3J, reached a circu-

lation of 16,630 copies, whereas the Electrical World
printed 15.500, the //'crA/ contained more advertisements

and more pages than the Electrician. Brother John-
ston must have time wasting on his hands to de-

vote so much of it to making these fine comparisons. Or
perhaps he feels as though our western neighbor had
outdone him. In fact, according to our opinion, he ac-

knowledges as much with very bad grace.

The fact that a journal does not contain as many adver-

tisements as another cannot depreciate its value as an ad-

vertising medium; in our opinion it rather enhances it.

One of the best advertising mediums in the United States,

the YoutJis CompaiiioUt hardly ever devotes over six or

eight pages to advertisements. It certainly looks to us as

though the "pioneer journal" was losing its rank as hav-

ing the largest circulation of any electrical paper. Get a

move on, brother, or our western contemporary will

leave you behind. Remember, circulation is what counts,

not amount of paper and numbers of advertisements.

Practical Instruction in Electricity.

A Chicago organization known as the Association of

Practical Electricians has been chartered with these

officers: President, G. Sanford; vice-president, George H.

Jacob; treasurer, H. C. Lamb; recording secietary, John

L. Hagedon; financial secretary, George Ferrar. The

board of directors consists of the above named officers and

John McCosh, J. H. Wilson and Frank P. Butz. It is

intended to establish a school for wireraen and other

electrical workers, giving instruction in practical work

principally, but not neglecting the theory of electrical

phenomena. The president says: "We expect to secure a

competent corps of instructors and to have occasional

lectures from celebrated men in electrical work. Members

will enter at the lowest grade and pass upward the same as

in a college, if their efficiency meets the approval of a

board of examiners, which will be made up of college

professors and scientists. At the end of the course gradu-

ates will be given a diploma certifying to their acquire-

ments. The men who will attend this school are all work-

men, employed during the day, so necessarily the in-

struction will be at night. It is not our idea to attempt

to turn out electrical engineers, but simply to train men
who are workers to a better knowledge of their work.

We believe that the diploma of a graduate will be a

guarantee to his emplojers and the public that he is a

competent man."

CORRESPONDENCE.
New York Notes.

New York, May 14.—On Tuesday night two park

policemen of Brooklyn attempted to prevent employes

of the Brooklyn Heights Railroad company from erecting

trolley poles on Ocean avenue, and a fight ensued, in

which the police were roughly handled. This temporary

victory, however, did not help the company, for it provoked

a storm of censure from prominent citizens and city

officials. Mayor Schieren was very indignant when

the news of the encounter reached him and he denounced

the corporation for Us "high-handed policy." The

Brooklyn Heights Railroad company obtained a permit

from the city works department to place poles on the avenue.

METROPOLITAN

Knox circuit breaker, the Chicago trolley clamp, and the

Paulsen rail bond caps. Strength, durability and ease in

applying is claimed for the Knox trolley line circuit

breaker. The wearing parts of this breaker, which is

shown in the accompanying Illustration, are so constructed

as to enable the company to offer it as a most durable

trolley line circuit breaker. It has a tensile strength of

more than double that of the trolley wire, and can be

placed in the line in less than 15 minutes. It is indestruc-

tible, and offers the highest possible resistance to the leak-

age of current across its insulating parts. It does not get

SPECIALTIES.

Commissioner White acted in accordance with a revision

of the law of 1S89, which exempted Ocean avenue from

trolley cars, but in 1892 the law was modified. The com-

pany then asked for a permit frcm Park Commissioner

Squier, who refused to grant one, but Commissioner White

granted it, and this Commissioner Squier asked Mr. White

to recall. He replied that it could not be recalled, but

President Lewis was asked not to proceed with the work

at present. Mr. Lewis refused to comply with this request,

but ordered the men to go on with the work of erecting

the poles. Mr. Squier heard of this and notified the park

police to stop the work. It was this order of the com-
missioner that caused the police to interfere on Tuesday

night.

Later a conference of city officials and representatives of

the ra'lway company was held, but the question will have

to be decided by the courts. Mayor Schieren said: ''On

general principles I am in favor of the trolley, because it

is an advance over the old method of travel on surface

lines, but I will not permit the trolley lines to seize the

highways without notice or permission. The people have

rights which must be respected and preserved at all

hazards."

Brook lyn bridge cars may be lighted electrically before

long, as experiments are now being made with a system

developed by Lieut. I. N. Lewis, in which a dynamo
driven by the car axle and storage batteries are employed.

A test made last week proved highly satisfactory and

further experiments will be made in this line.

The Edison Electric Light company has brought a suit

in the United States Circuit Couit against the Westing-

house Electric Light company for alleged violation of

patents granted in 1882 for the distribution of electricity.

The Edison company claims royalties for the electric

lights used at the World's Fair. The Westinghouse

Electric Light company has filed an answer, in which

it is claimed that Edison had no right to the patent sued

on, on the ground that the principle applied was old and

well known, and was not his invention. W. F. O.

Milwaukee. Wis.

Milwaukee, Wis., May 12.—The electric railway

franchise fight at Oshkosh has been settled. At a meet-

ing of the Common Council it was unanimously decided to

grant a franchise to J. K. Tillotson, under conditions that

the old company refused two years ago. Mr. Tillotson de-

clares that he will hare electric cars running within seven

months. He announces his intention of beginning work

in three or four weeks, and reiterates his intention of

building an inter-urban electric line from Oshkosh to Kau-

kauna. O. L. Huie, superintindent of the Neenah and

Menasha line, says that he has had the project of an inter-

urban line between Neenih and Kiukiuaa under consider-

ation for about four years, and that, although he has been

negotiiting with Tillotson for some time with a view of

extending the line to Oihkosh, he would prefer to have the

Oshkosh end of the enterprise dropped. Still, he says, he

and Tillotson together have secured 90 per cent, of the

right-of-way between Oshkosh and Kaukauna. He de-

clares that a line from Neenah to Kaukauna is an absolute

certainty, no matter what miy become of the Oshkosh end

of the project. Offers of water power at three different

points on the line have been made, and it is estimated that

the line could be operated at a very small cost, compara-

tively speaking. One steam power house would be needed

if the line were built to Oshkosh.

The Oihkoih Electric Light & Pover company will'

probably be reorganized. All the creditors of the company

except the Russell MmuEacturing compmy of Massilon,

O , have agreed to the plan, and that company is not ex-

pected to hold out.

The Wisconsin Automatic Telephone company has

bfgun work at Appleton. Twelve telephones, the number

required to hold the franchise in that city, have been

placed in the plant of the Paine Lumber company.

The electric line between Onalaska and La Crosse is

nearly completed, and cars will probably be rnnning by

June 1st.

It is said that the affairs of the Fond du Lac Light,

Power & Railway company are being straightened out, and

that the danger of going into the hands of a receiver is

now very slight. The Great Western Manufacturing com-

pany of Chicago and Duluth will furnish the company all

necessary material. There are five liens against the com-

pany, the claims aggregating about $4,000, and in addi-

tion ihe company owes large bills to the city and the Fond

du Lac Water company.

The electric light plant at South Milwaukee has been

purchased by W. M. Williams, a director of the old com-

pany, and he is operating it. He has agreed to reduce the

price of arc lights to the village to $85 a year if the village

will enter into a contract for twenty-five of them. There

are only about half that number in use at the present time.

The Wauwatosa electric line begins at Twenty-seventh

street, and the Milwaukee Street Railway company's line

ends at that point. The Milwaukee company operates

the Wauwatosa line, but when the cars reach Twenty-

seventh street, going in either direct'.on, all the passengers

have to pay a second time. People who live just beyond

Twenty-seventh street do not like to walk the extra dis-

tance, nor do they like to pay a second fare for the privi-

lege of riding. The street railway people won't yield the
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point, and the people interested may appeal to the Com-
mon Council to interfere in the matter.

Edward Moeller has been appointed receiver of the Wis-

consin Dynamo company. The company is a small con-

cern and the receiver's bond is only $2,500.

The National Telephone Construction company has

filed articles of incorporation. Tiie capi'al stock of the

company is $150,000 and the incorporators are John

Westervelt, Orsoa E. Hubbard and Frank H. Brice. It

is said that the campany will build exchanges in the

smaller towns of the state.

The trouble between the city and the Milwaukee Arc
Light company has been settled. The company has

removed the overhead wires which it strung in violation of

the city ordinance, thus saving the B^ard of Public Works
the job of having the wires cut down on its responsibility.

If the strike at the coal mines lasts much longer, it is

quite probable that the electric car; of the city will have

to give way to horse and mule power, as the supply of coal

is getting low. About two weeks ago, in apprehension of

trouble, the street railway company contracted with a local

coal firm for 23,000 tons of coal, but the firm cannot fill

the order, and although the street railway is protected

againU loss by reason of its contract, its coal bins are

nevertheless apt to bscome empty. All users of coal for

power purposes are becoming exceedingly anxious.

The Milwaukee Street Railway company announces that

it will build no extensions to its system unless it receives a

bonus in each and every case. The idea of building to

St.. Francis and Cudahy this year has been abandoned.

General Manager Wyman has examined the proposed lines

and he says that it would be foolhardy to talk of building

them for some time to come.

In the whole world there are few larger electric railway

systems, or other street railway systems for that matter,

under oae management than there are in Milwaukee.

According to Ganeral Manager Wyman, the distance

traveled by all the cars of the Milwaukee system in one

day is equal to three trips from Milwaukee to London and

return, with several miles to spare. The cars travel up-

ward of 2o,ODO miles a day. and in the course of a year

they travel between 7,000,000 and 8,030,ooo miles. They

travel the distance around the world something like 300,

tin?; in oa: year. The number of miles of track is

125.

At present the street railway company pays taxes on

about $1,000,000 worth of property. The company's prop

erty is said to be worth at least $5,000,000, and a movement

is on foot to compel it to pay more taxes. The tax com-

missioner has asked the city attorney whether, instead of

assessing the company's property in each ward, he cannot

assess it in the aggregate, so as to include the tracks, in

addition to the real estate and buildings.

A short time ago Manager Wyman issued an order pro-

hibiting employes from sitting down while on duty. A
conductor on a Ssuth Side line violated the rule and he

wasatonce discharged. S^me of the o':her conductors

have taken up the matter and declare that they will take the

fight against the rule into the unioa. They declare that

the rule is arbitrary and unnecessary. They assert that to

maintain a perf«^ctly erect position all day is a hardship.

C.

PERSONAL.
Thomas D. Lockwood of Boston, the well-known tele-

phone engineer, is in Chicago.

W. L. Church, superintendent of the Chicago Edison
company, has removed his office to 569 Rookery.

James B. Olson, western manager, New York Insu-
lated Wire company, has just returned to Chicago from a
successful business trip.

John P. Barrett, city electrician of Chicago, has returned
from a six weeks' pleasure trip to the Pacific coast. Prof.

Barrett comes back in good health and spirits to again
grapple with the problems of his department.

P. H. Alexander, New York, has been appo'nted mana-
ger of the light and power department of the Electric

Selector & Signal company of New York. Mr. Alexander
is well known in erery branch of electrical enterprise, and
his numerous friends will be pleased to see him once more
located in New York.

NEW INCORPORATIONS.
Crescent Electric company, Chicago; capital stock,

$ro.ooo; incorporators, Walter H. Adams, Charles Co-
henourand Bernard Elshoff.

ELECTRIC LIGHTING.
The Chicago Edison company has just sold a 60 kilowatt

no volt dynamo to Mandel Bros, of Chicago—an addition
to a large Edison isolated plant. The same company has
sold two 15 kilowatt dynamos to W. W. Kimball & Co.,
Chicago.

The city council of Hawarden, Iowa, has approved the

plans and specifications for a 1,000 light incandescent
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plant, prepared by William H. Bryan, consulting engineer,
St. Louis. The city proposes to pay cash, and will receive
bids up to May 25th.

The Pacific Electrical Storage company is placing a 60
kilowatt Westinghouse alternator for the Placerville Elec-
tric Light company at Placerville, Cal. The plant is to be
operated by water power, using a 125 horse power Pelton
water wheel. The Pacific Electrical Storage company is also

placing a i"o light Westinghouse incandescent machine in

the North S'ar Mine at Grass Valley, Cal.

A dispatch from Springfield, 111 , says that on May 4th
bids for the construction of a nunicipal electric light

plant were opened. Proposa's were received Irom the
Western Electric, Excelsior, Fort Wayne, General Electric
companies and A. L. Ide & Son. Thebids vary from $78,500
to $96,000. The Fort Wayne Electric company's bid is

$7q,coo, and the General Electric $78,500. with Corliss

engines. No action will be taken at present.

The city of Kalamazoo, Mich., is engaged in a discus-

sion regarding the advisability of establishing a municipal
lighting plant. The lighting committee of the city coun-
cil, to which the subject was referred some time ago, is

somewhat at sea as to the cost of running a plant, from the
fact that the estimates of the local electric light company
and those given by outside experts disagree to a remark-
able (xtent. The Kalamazoo Electric company claims that

it has lost money on the city contract.

At a recent meeting of the trustees of the village of
Charlotte, N. Y., the contract for lighting the village by
electricity was awarded to the Charlotte Light & Power
company, which intends to begin bu iness with a capital

of $18,000. An order has been placed with the Westirg-
house company for dynamos, and the work of setting poles

and putting up wires will be commenced in a few days.

The trustees voted to expend $2,000 the first year for

twenty arc lights; they expect to have double that number
next year. The company will extend its lighting area to

. Summervil'e and Windsor Beach and proposes to light the

old and new boulevards extending from Rochester to Lake
Ontario. The plant will be in operation by June ist.

Considerable dissatisfaction is expressed by taxp^ers
of Indianapolis over the distribution of electric street

lamps by the city officials. For instance, the Journal
says: "The residents of Seventeenth street, between
Broadway and Central avenue, are trying to figure out
why ihe Board of Public Works deprives them of public il-

lumination and yet locates an electric light in a cornfield,

too far away from habitations to be of possib'e service.

An electric light has been planted at what would be the

intersection of Park avenue and Sixteenth street, were Park
avenue extended. The Bruce heirs, however, stand in

the way of extension of the avenue, and hence the street

has never been opened. Along Seventeenth street fully

one hundred people have no light."

ELECTRIC RAILWAYS.
The new electric railway between Rock Island and Dav-

enport was opened on May 5 th, when the first electric car

crossed the Mississippi river on the government bridge.

For five years the Davenport & Rock Island Railway com-
pany, composed of Chicago capitalists, has been woiking
to this end. This is the only electric line across the river

below St. Pau', excepting at St. Louis.

The ccmp(tiiicn of the trolley lines crnticuts to have a
(depressing effect on the receipts of the Brooklyn Elevated
Railroad company, and on Saturday, May 12th, further
economizing measures were adopted. The men and
women ticket agents, who have been working twelve hours
a day at so much an hour, will be employed for only ten

hours, and from i a. m. to 5 A. m. the fares will be col-

lected by the conductors. The women, who have been
getting $1.43 a day, will now only receive $1.20, and the

men have been cut down from $2 to $[.67. Despite the
frantic efforts of the New York and Brcoklyn newspapers,
the people patronize the trolley lines instead of the elevated.

In Hamburg the consumption of current by the street

railways amounts already to one-fourth'of that generated at

the power houses of the lighting companies. Aix-la-Chapelle
has decided to run its street railways electrically and to

take the current from the electrical works constructed by
the Electricity company, formerly Schuckert & Co., Nurem-
berg. The length of the first line to be operated is about
24 kilometers. As soon as the suburban lines are con-
nected, as expected, the networkwill reach 30 kilometers.

The present rails will be replaced by a double line. The
hilly territory is unfavorable,as up-grades of 5 per cent, are
numerous, and the maximum up-hill gradient amounts to

8 per cent. The system to be employed is the overhead
trolley and 34 motor cars will be installed. Electrical

equipment will be furnished by the Electricity company,
and will be after the manner of the system at Zwickau
and the one now in course of construction between Baden
andVtislau.

TELEPHONE.
Telephonic communication is being established between

Madrid, Spain, and Barcelona via Saragossa, a distance

of about 500 miles.

A private telephone line between Sandusky, Ohio, and
Norwa'k will be constructed by the Sandusky, Milan &
Norwalk E'ec'^ric Railway company.

According to the Vienna New Free Press, a scheme is

on foot tor connecting Vienna and Odessa by telephone.
These two towns are about 700-miles apart.

The first step has been taken toward the establish-

ment of telephonic communication between Copenhagen,
Denmark, and Berlin. The finance committee of the
Folksthing has reported in favor of the proposal of the
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German telegraph department that the cable between
Copenhagen and Odensce shall be so laid as to form a
part of the eventual telephone line to be carried by way
of Odenser, Kolding and Hamburg, to Berlin.

Representatives of the New York and Eastern Tele-
graph & Telephone company had a conference with
Mayor Schieren May I2lh and urged him to approve of the
resolution of the aldermen giving a company the franchise
to operate in Brooklyn. They said that last year the New
York & New Jersey company, which has had a monopoly
of the business, made a profit of 24 per cent, on its capi-
tal. Owing to the exorbitant price there were cnly 4,571
telephones in Brooklyn. Mayor Schieren said that he
favored competition in such matters, but that he would
carefully investigate the standing of the company before
deciding what action he would take.

The common council of Elmira, N. Y., has granted the
telephone company of that city a franchise for construct-
ing a conduit system and work will be begun at once.
The company will put under ground this year the wires on
Water street from Main to Lake, on Market street from
State to Lake and on State street from Water to Second,
thence on Secoid street to Railroad avenue, and on P,.iil-

road avenue to the Erie depot. This section is the most
thickly traversed by wires, the number to bs removed from
Water street, including the cabled wires, being about 250.
It is estimated that the cost of this work will approximate
$20,030 and will take about two months to comp'ete.

TELEGRAPH.
The Great Western Telegraph company of British Co-

lumbia will at once begin the construction of a line from
Vancouver to Nanaimo.

The Western Union line between Hempstead and Aus-
tin, Tex., is being reconstructed under the direction of
Captain C. H. Britten of Sr. Louis and B. Cullim of
Chicago. The line from Hempstead to Breuham, twenty-
one miles, will have new poles and will be completed in
first-class modern style. The line from Brenham to Aus-
tin, ninety-four miles, will be reconstructed thoroughly,
which will require several hundred new poles. At present
there are four wires to Brenham, and from that point to
Austin there are three.

Speaking at a meeting of the Bankers' Institute, London,
Nathaniel Cork, in the course of a paper read by him on
"The Late Australian Banking Crisis," said: "An es-

sential element to reconstruction (of the banks) was ra-

pidity. But for the cable these reconstructions would not
have been possible. Every scheme, balance-sheet, and
circular had to be cabled, with all the directions as to
meet'ngs. They were not mere ordinary balance sheets
which were thus wired, as the official Receiver required
an analysis of each item. These were the only documents
the courts had to guide them, and it was not unusual for

£4.00 or £500 to be spent on a telegram. One large bank
which closed on May 16 h was thus enabled to reopen at
both ends of the world A^ith its numereus branches on Tune
ig'h, in the same time as the mail brought the news of
the stoppage."

LEGAL DECISIONS.
The Supreme Court of Oregon has decided that where

a telephone company permits a wire liable to become
charged from an electric wire to hang down to the side-
walk, it is bound to exercise such care as will guard the
public against injury from it.

The Supreme Court of Michigan, in the case of
Kennedy against the city of Lansing, has decided that a
city is not liable to a passenger on an electric street car,

who is struck and injured by a trolley pole placed in the
gutter, near the track, where the city neither fixed the
location of the track and poles nor owned them; the injury
being caused by a defect in the street car system, and not
by the condition of the street.

It was held by the Supreme Court of Nebraska in the
case of the Western Union Telegraph company against
the city of Fremont that municipal authorities are power-
less to license or tax any business or avocation conducted
exclusively outside of the municipality. A city of the
second class may lawfully enact an ordinance imposing on
telegraph companies a license tax of a reasonable sum per
annum for the privilege of transacting the business of
telegraphy within the city; and the fact that the telegrams
received and delivered within the city were transmitted
over the lines of the telegraph company from other poin's
within the state, or that the messages received by it at its

office or place of business in the city were transmitted to
various other places in the state, does not invalidate the
tax. State and municipal authorities are powerless to im-
pose a tax upon messages to or from other states, since
such a tax would be in conflict with that clause of the
federal constitution which gives to congress the exclusive
power to regulate commerce among the several states.

Where a telegraph company is engaged in both interstate

and intrastate business, an ordinance levying an occupation
tax on that portion of such business which is carried on
wholly within the state is not repugant to section 8, article

I, of the constitution of the United States, since it in no
way interferes with or regulates interstate commerce.

The rights of a city in contracting for lights were de-
fined in an interesting manner by the United States
Supreme Court in the case of the Newport Light company
against the city of Newport. A gas company having,
by contract an exclusive right to light the streets of a
city with gas obtained an injunction preventing the city

from making any contract with other persons for lighting

with "gas or otherwise," which was affirmed by the state

Court of Appeals. Afterward the city procured an amend-
ment of its charter, giving power to contract for lighting

with electricity, with a proviso that no existing contracts
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should be interfered with. An act was also passed incor-

porating an electric light company, with which the city

ccnlracltd for lighting the streets The gas company
thereupon procured an adjudication that the ciiy council

was in contempt for violating the injunction, but on an

appeal this judgment was reversed, the court holding that,

as the gas company had no contract right to light with

elcclriciiy, the city could contract therefor with a third

parly, if it chose to pay for both gas and electricity, but

that it could not dispense with the gas company's gas. and,

if it did so, this would be a mere breach of contract, ac-

tionable at law. This decision involved no federal ques

tion warranting an appeal to the United States Supreme
Court, although the Court of Appeals ruled adversely upon
a claim that the acts amending the charter and incorpo-

rating the electric company impaired the obligation of the

gas company's contract.

MISCELLANEOUS.
Lord Aberdeen, governor general of Canada, has pur-

chased an electric launch for use at Ottawa.

The argument on the motion for injuction made by the

Consolidated Electric Storage company against the E'ec-

iric Storage Dattery company came on for heating before

Judge Green, at Trenton, X. J., on Tuesday May 8th.

It will be resumed on May 29th.

It is probable that a new electric plant will be established

in New Britain, Conn., shortly, as plans are being per-

fected to organize a company for the manufacture of elec-

trical pppliances. The proposed capital stock will be
$100,000, and the proposed name will be the Improved
Electrical Machine company. Burton E. Baker, an elec-

trician, formetly of Hartford, but lately with the Thomson-
Houston company, is the projector of the enierprise. A
number of appliances for domestic use are to be made, such
as appliances for beating and cooking.

TRADE NEWS.
W. p. Jones, secretary of the Law Battery company of

New York, left this wetk for an extended trip through the

South and West.

The_ Electric Storage Battery company of Philadelphia

has opened an office in the Aldrich Court building, 45
Broadway, New York, where cells of the chloride accumu-
lator may be seen by those interested.

The Automatic Switch company of Baltimore has
issued a circular containing a few testimonials from central

station men of experience and reputation who have used
the company's motor starters and recommend them highly.

The Gerson Electrical company of Philadelphia is

manufacturing telephones which it says it will sell out-

right. The company has, it is claimed, a complete tele-

phone system and is ready to furnish telephones for long-
distance work.

Presideol Norman Marshall, of the lona Manufacturing
company of Boston, reports that the company's business
for the month of April was in excess of last year, and that

the prospects are unusually bright, considering the past
few months.

The new firm of Ross& Hailey, 35 Center street, New
York, will make a specialty of all kinds of repairs in the
electrical line, including rewinding of armatures. They
will also engage in expsrt work and report upon special

electrical apparatus.

The Day-Moberg Electric company of Boston has
recently got out an interesting little pamphlet descriptive

of the Jupiter storage battery, which is having a good sale

in connection with lamps where only a little light is desir-

able. It is peculiarly adapted for portable work, and can
be used in a large variety of light work.

The ^[edinah Temple, Chicago, is being wired with
N. I. R. wire throughout. The Metropolitan Electric com-
pany, Chicago, has the western agency for this wire and
has had remarkable success with it throughout the West.
The Metropolitan company has been appointed general
western agent for the Kester arc lamp, which is manu-
factured by the F. P. Little Electrical Construction &
Supply company, Buffalo, N. Y.

The brisk demand for interior conduit which the
Central Electric company, Chicago, is experiencing is an
indication of the fact that architects and builders have long
felt the need of a reliable conduit. Among the numerous
orders received last week was one for 100,000 feet of brass
covered conduit for the Garfield building, Cltveland, Ohio.
The iron armored interior conduit for electric lighting, for
which the Central Electric company is the western agent,
has been adopted by the United States government, and
is being used in all the government buildings.

The Electric Appliance company, Chicago, reports an
increasing demand for the Ailen soldering stick. It is

said that, notwithstanding the fact that it has been intro-
duced only a few months, it is now in general use by
nearly every station and construction man in the country,
with very satisfactory results. The Electric Appliance
company is pleased with the success of the experiment of
carrying an exceptionally large stock of Packard lamps in
Chicago. The company's sales during the last month have
been more than satisfactory to the manufacturers as well as
themselves, particularly in view of the fact that the season
for large lamp business is generally considered to have
gone by some months ago.

TheW. S. Hill Electric company of Boston sinceJanuary
1st has been obliged to run overtime and add a large amount
of new machinery. Now the company has under con-
sideration the leasing of more commodious quarters. The

company has just shipped a number of handsome switch-

boards, among which is one to the Peninsular Electric

Light iV Power company of Houghton, Mich., one to the

Peninsular Electric Engineering company of Detroit,

Mich., one for the Equitable Building, Boston, and ore
for the Eastern Yacht Club at Marblehead, Mass. The
company has recently received another large order for

switches, comprising 126 500-ampere switches and 16

4.000-ampere switches, besides other orders for verj' large

switches for 500 volt railroad circuits.

Among the electrical concerns that have enjoyed pros-

perity during the last season the Eastern Electric Cable
company of Boston is a conspicuous examp'e. It is said

of this concern that i*^ never fai's to declare its 6 per cent,

half yearly dividend, and that it has such a substantial

reserve fund to which it is always adding, that the com-
pany is equal to any emergency. One who is acquainted

with the affairs of the company says that if it needs land

on which to erect additional buildings, it goes ahead and
secures what it wants, pays SDOt cash and up goes the new
factory of several stories. The latest of these purchases is

over 16.coo feet of land near the b'g new factory now
nearly complete.

The new home of the American Electrical Works, the

old Richmond Paper Mills property, including 2S acres of

land at East Providence, R. I., is comp'eted, and (he

three new buildings are now ready for occupancy. The
plant cost the paper company $r,ooo,ooo, and this value

has been greatly enhanced by the additions made since it

passed into the possession of the present owners. The
buildings occupy 113,000 square feet; they are admirably
arranged for the purposes of the occupants, and their lo-

cation on the line of the N. Y., N. H. & H. R. R. com-
pany adds much to their value. The settlement is now
known as Phillipsdale, and is about three miles from the

city of Providence, on the Ssekonk river. President

Phillips deserves all the good fortune which has attended
his efforts and those of his associates, Messrs, Sawyer,
Hathaway, Remington, Ackerman, Carroll, and his sod, E.
Rowland Phillips. The electrical fraternity generally wiJ
congratulate Mr. Phillips and his associates upon this oc-

casion and wish them continued prosper'ty in their new
home.

During the past two years the Electric Selector &. Sig-

nal compiny, 45 Broad street, New York, has been per-

fecting improvements in the construction and operation of

the electric light and power controller made by this com-
pany. This device controls the output of current to any
individual tamp or motor, or group of lamps or motors,
starting and extinguishing lamps, and regulating the hours
motors are to be operated from the central station. The
apparatus consists of three distinct parts—the transmitter,

the selector, and the switch. The transmitter consists

principally of a disk or a number of disks arranged on an
axis, each disk having on its periphery certain elevations

or contact points, which, while rotating, make contact with
a metallic brush, and through k send out current in im-
pulses, which, in turn, actuate the other devices. The
selector receives the electrical impulses from the transmit-
ter. It coDS'sis of a magnet and one disk the notches
in the latter corresponding with the elevations on the
periphery of the transmitter disk which is to actuate it.

If the right number of impulses are received from the
transmitter, two contact points are closed, and the current
flowing through them operates the switch or switches to

te thrown by it. The switch can be made of any pattern
or any size, and is a simple magnet switch operated by
the armature of the magnet, which receives its current from
the transmitter through the contact points of the selector.

More than one switch may be operated by each selector.

There are many admirable features in this system which
will appeal to all experienced central station men.

BUSINESS.
B. J. Arnold, Chicago, has been retained by the Board

of Trade, Chicago, to examine and make a report on its

electric lighting plant.

The new Vulca bushiog which the New York Insulated
Wire company has just put on the market is meeting with
great favor. J. B. Olson, the western manager of the
company, says that he is unable to keep up with the
demand.

The fan motor season opened up earlier than usual this

year, and the Central Electric company, Chicago, is filling

orders for its well-known type with its accustomed prompt-
ness. Okonite wire continues to be in great demand in

the West, and the Central company is kept busy in its en-
deavor to meet the constantly increasing growth of this

branch of its business.

Ziegler Bros, of 73 Federal street, Boston, Mass., well-
known manufacturer of electrical instruments, have cut-
grown their present quarters and are moving to 141
Franklin street, where nearly three times the amount of
room will be had. This concern is now considering the
manufacture of a number of important electrical specialties
which will be placed on the market in the near future.

"I X L" triple braided wire is one of the latest
specialties which the Metropolitan Electric company,
Chicago, has added to its large stock of supplies. The
wire is manufactured by the Collyer Insulated Wire com-
pany, Pawtucket, R. I. The Metropolitan company is

the general western agent. This company will handle the
Crocker-Wheeler disk fan and bracket fan motor which
have just been put on the market.

The Beriin Iron Bridge company of East Berlin, Conn.,
is putting up a gas house extension for the Brookline Gas
company at Allston, Mass. The new terminal facilities
for the New York, New Haven & Hartford railroad, at

.Providence, R. I., will necessitate two large bridges,
which will be furnished by the Berlin Iron Bridge com-
pany. The^e bridges will carry S'xteen tracks over Gaspee
street, Promenade street and Woonasqualucket rivtr. The
bridges will be plate girders, re*rting on abutments at the
street line and columns at the curb line. No floor beams
or stringers will be used, but in the place of these there
will be a metal floor supporting ballast in which the ties

and rails will be bedded. The work will require about
4,500 tons of open hearth steel material. The Berlin

company will be allowed six months in which to complete
the work.

A representative of the Western Electrician recently

visited the works of the Partridge Carbon company at San-
dusky, O. , and by the courtesy of Secretary J. S. Speer was
allowed to inspect this interesting factory. The Partridge

company's makes electricjight carbons and carbon motor
brushes, but the motor brush is its specialty, and a glance
at a sample of the work turned out shows the secret of the

company's success in building up a large and lucrative

trade. It is claimed that the Partridge brush is of such a
quality that it will wear one-quarter longer than any
other, and will keep a commutator in perfect condition;

in fact, a Cincinnati company wrote the Partridge company
that it had but one complaint to offer, and that was that

the Partridge motor brush lasted too long. Both hard and
soft brushes are made, and samples may be had for the

asking. One reason for the Partridge company's success

lies in the fact that its policy is mapped by men with a

keen insight into the technical as well as the purely busi-

ness side of the company's affairs. Both Secretary Speer

and Manager James Partridge are men of large experience

in the carbon business, Mr. Partridge being so through
his well known and valuable practical work some years

ago in Cleveland, and Mr. Speer through his energetic and
business-like policy in extending the trade of the present

company. The Partridge company is rapidly pushing its

goods out through the West with most favorable prospects.

The factory has a capacity per day of 15,000 motor
brushes and 35,060 electric light carbons.

ELECTRICAL PATENTS-
Issued May 8, l8g4.

519,328. Contracting Device for Electric Railways.
D. F. Graham and W. P. Allen. Chicago, III.

519.333. Galvanic Battery. C W. Hertal, Berlin, Ger-

many.

5^9.334- Carbon Holder for Arc Lamp?. Erwin Lavens,

Brooklyn, N. Y.

,
5^9-335- Reactive Coil. Hermann Lemp, Lynn, Mass.

519 336. Electric Welding Machine. Hermann Lemp
and Carl Gustaf Anderson, Lynn, Mass.

519.338. Electric Snitch.

N. Y.
J. F. McElroy, Albany,

519.346. Apparatus for Telegraphic or Telephonic

Transmission. M. I. Pupin, New York, N. Y.

519.347. Transformer for Telegraphic, Telephonic cr

other Electrical Systems. M, I. Pupin, New York,

N. Y.

519,376. Alternating Current Transformer. Charles S.

Bradley, Avon, N.Y.
The object of the invention is to pnduce from polyphase

currents an induced alrernating current'of single phase.

519.377- Generating and Utilizing Electric Currents of

High Potential. Charles S. Bradley, Avon, N. Y.

519.380. Conduit Electric Railway. James F. Cook,

Mansfield, Pa.

519,382. Safety Water Column. H. Engel, Cleve-

land, O.

519.446. Trolley Wire Hanger, A. B. Crounse and C.

A. Rutledge, Passaic, N. J.

519.482. Electric Accumulator or Secondary Battery. A.

J, Smith, Lcndon, England.

The invention consists of a method of making secondaiy bat-

teries, in which sheets, or plates of lead of any suitable di-

mension are covered with a suitable oxide of lead, and by
means of a mechanical pro( ess or kneading intermingled with

the metallic lead on one or both sides of the plate.

519,497. Electric Fire Alarm Transmitter. Adolf Dun-
ish, Ravenna, O.

519,519. Trolley Wire Crossing. Edward H. Allen,

Cramer's Hill, N. J.

519,602. Storage Battery Plate. C. P. Elieson, London,
England.

The invention relates to Planie type and consists of a storage

batterj- plate, built up of parallel layers of coirugated and
perforated metal, ihe cormgaiions of one layer being at an an-

gle to those of the adjacent laj er so as to prevent coinciding

and nesting, and 10 preser\-e an even and constant groove

s-pace between a fixed and permanent bracing of the layers io

relation to each other. The corrugations are parallel to the

plane of the plate.

519,621. Trolley Wire Harger. C. F. Strausburg, Lin-

coln, Neb.

519.634. Electrical Temperature Annunciator. Ernst

Kloss, Stettin, Germany.

519 662. Electro-magnetic Tube. Charles F. Carpenter,

Louisville, Ky.

519,674. Electrical Propulsion of Railway Cars. J. J.
Heilmann, Belfort, France.

519,686. Method of Operating Electric Motors, John
Sellers Bancroft, Philadelphia, Pa.

The invention relates to a method of operating any or all of

a group of motors, the armatures of which receive their cur-

rent from a common source of supply.
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Morsiana.
It would doubtless be a work of supererogatiou to in-

form any reader of this journal that it was on May 24, 1844,

that the first telegraph message transmitted as a public test

was flished over the wires from Washington to Baltimore.

The words of that message, "What hath GDd wrought ?
"

have become historical, because, although not the expresion

of the first transmission of speech by the electric telegraph,

they may nevertheless be very properly said to have elec-

trified the world, as they marked the establishment of the

art of telegraphy. It is therefore particularly appropriate, on

the fiftieth anniversary of this important event, to glance at

some of the leading inc'dents

in the life of the inventor of ;— ;

the telegraph, and to present,

if possible, some new facts

bearing upon his career and

his great achievement. It is

not intended in th's article lo

attempt a connected and

elaborate biographical sketch

of Prof. Morse, or to offer a

critical estimate of the value

of his invention to the human

race. Volumes have been

written on these subjects, and

the main outlines of the

story must be familiar to all.

That this important half-

century mark may not pass

unnoticed, however, a few

sidelights on this great

American and his work have

been collected for presenta-

tion at this time, together

with Prof. Morse's own

account of the invention of

the telegraph. It is proper

to remark that all the half-

tone illustrations and portraits

accompanying this article are

made from original photo-

" graphs, many of which are

now reproduced for the first

time. For these pictures the

Western Electrician is

indebted to S. F. B. Morse

of Chicago, the grandson and

namesake of Prof. Morse.

PROPOSED STATUE IN WASH-

INGTON.

It has been proposed to

make the fiftieth anniversary

of the famous Washington-

Baltimore dispatch by an

appropriation by Congress of

a sum sufficient to defray the

cost of erecting a bronze statue

of Prof. Morse in Iront of

the Congressional Library

building at Washington, and

it had been hoped that the bill might become a law on the

very day marking the close of the fifty years, May 24th.

It is now too late for this, but there still remains time to

secure an appropriation at this session of Congress if all

interested in perpetuating the memory of the great in-

ventor will bestir themselves and use their influence with

their representatives in the House. The project is a most

laudable one, and an appropriation could doubtless be

secured without difficulty if the idea were brought home to

the representatives by personal letters and interviews.

PORTRAITS OF MORSE.

The pictured face of Samuel Finley Breeie Morse, as he

appeared in the decade before his death, full of years and

honors, is a familiar one, but his appearance in youth and

during middle life is not so well known. An interesting

collection of four portraits is here presented, each

picture representing a different period in his

life. The first, showing Morse as a young man in

the twenties, is of exceptional interest from the fact that

it is a reproduction of a miniature painted on ivory by

Morse himself, who secured the likeness by looking in a

mirror. The young artist represents himself with palette

and brushes, and the bright, eager face looking out of the

picture already bears the promise of a notable career.

This miniature is in the possession of S. F. B. Mcrse of

Chicago, The second portrait, at the right of the first,

shows Morse as he appeared at the time that he made his

world-famous invention. The face is that of a man of

fifty or thereabouts, with character and determination

Tlie Inventor.
In Later Years.

The Young Artist. SAMUEL FINLEY EREESE MORSE.AC oixty.

written in every line. There is about this picture an air

of indifference to minor details of personal appearance, as

of a man too deeply engrossed in an absorbing pursuit to

pay attention to such trifles. This impression, however, is

notably absent in the succeding picture, taken about ten

years later, when Prof. Morse's reputation was widely and

firmly established. The second and third pictures are

reproductions from old daguerreotypes. The fourth, show-

ing the honored iuventor in his declining years, was made

from a photograph taken in New York.

GENEALOGY.

Morse was the descendant of a long line of New Eng-

land ancestors and was a fine example of the best Yankee

type. His father, Rev. Jedediah Morse, D. D., ''minister

to the congregation at Charlestown," as he described him-

self, was an able and learned divine and a man of stern

and unyielding character, He was a scholar and became

widely known as the author of the first American treatise

on geography. This book, few copies of which are now in

existence, was published about the time of the birth of Dr.

Morse's son Simuel, who was destined to make the

family name famous. Prof. Morse inherited much
of his father's strong will and deep religious conviction.

He was twice married, having three children by his first

wife and four by the second, The children of the first

marriage were Charles Walker Morse, Susan Walker

Morse (afterward Mrs. Edward Lind of Arroyo, Porto

Rico, W. I.) and J^mss E. F. Morse. By the second

marriage Prof. Morse's children were Samuel Arthur

* Breese Morse, Cornelia Liv-

ingston Morse (now Mrs.

Franz Rummel of Berlin,

Germany), William Goodrich

Morse and Edward Lind

Morse. Turning now to

Prof. Morse's eldest son,

Charles Walker Morse, we
find his decendants to be

Bleecker Lansing Morse,

Samuel Finley Breese Morse

and Susan Lind Moise (now

Mrs. George K. Perry of New
York). All of these are liv-

ing, Bleecker Lansing Morse,

the elder son, residing in

New Orleans, where a family

of five children represents

the fourth generation. The
second son of Prof. Morse's

eldest son is the Chicago

representative of the family.

MORSE AS AN ARTIST.

Overshadowed by his great

fame as the inventor of the

electric telegraph, Morse's

career as an artist has not re-

ceived wide public recogni-

tion. And yet, from about

1820 until, say, 1840, S. F. B.

Morse stood in the very fore-

most rank of American artists.

Allusion has already been

made to Prof. Morse's portrait

of himself, and indeed it may
be said that it was as a por-

trait painter that Prof. Morse

was best known in art. Many
of his pictures are in existence

and are highly prized. Such
was his influence with his

fellow artists in New York, as

early as 1826, that he is ac-

credited with the honor of

being the chief founder of the

National Academy of Design,

which was established in

that year. With this in-

stitution Mr. Morse was

connected for many years. P. B. Wight, the architect of

the beautiful building occupied by the National Academy
in New York, now residing in Chicago, told a representa-

tive of the Western Electrician, in a recent conversa-

tion on this subject, that he considered Samuel F. B.

Morse to be the legitimate successor of Gilbert Stuart as

the great American portrait painter. An interesting inci-

dent involving Morse's retirement as an artist and his public

appearance as an electrician occurred in 1837. Congress

passed a law authorizing a committee to engage -with four

American artists for the execution of an equal number of

paintings to fill the vacant panels in the rotunda of the

capitol, each to cost $12,000. Prof. Morse greatly desired

to secure one of these commissions—for which he and his

friends thought he was well qualified—and was much
disappointed when, through political enmity, attributed

at the time to John Quincy Adams, he was de-
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nietl the honor. His fellow academicians sympathized

with him and resented the action of Congress. Ttjey

formed an association for the purpose of retaining Morse

to paint a historical picture, and $3,000 was quickly

raised. Mr, Morse was greatly afifected by this profes-

sional generosity, and expressed his determination of

undertaking the commission. The picture was begun

and some of the money was paid in, but it was destined

never to be finished, as Prof. Morse's attention was now al-

most entirely taken up by his work on the electric telegraph.

On March 15, 1838, he wrote a letter to the association, in

which he said:

Circumstances relating to telegraph, invented by me
in 1S32, will require my attention for an indefinite time,

and I am about to visit Europe, principally in reference to

masters connected with this invention. At the same time,

indeed, I have in view some studies connected with the

picture which the association have commissioned me to

paint for them. Yet I ought not to conceal from the

gentlemen who have so generously formed the associ-

ation that circumstances may arise in relation to the

telegraph which may make it a paramount duty to myself

and to my country to suspend for a season the commis-
sion with which they have honored me. In this state of

suspense I have to request that no further collections of

the installments be made until my return from Europe in

the autumn, at which time I shall doubtless have it in my
power to acquaint you with the course which it may be

thought advisable to pursue. If possible, I wish as soon
as practicable to relieve myself of the cares of the telt-

graph that I may have my time to devote more strenu-

ously than ever to the execution of my picture and the

benefit of the academy and of the arts.

Prof. Morse fortunately did not relieve himself of the

cares of the telegraph, however, and on November 30,

1S41, he returned to the stockholders, with inrerest, all

the money he had received for the picture. Mr. Morse

served continuously as president of the Academy until

1S45, when, the value of the telegraph having been dem-

onstrated, he resigned, owing to his work for the govern-

ment. In 1861 Prof. Morse consented to again serve one

year as president in honor of the occupancy of the new

building.

BIRTHPLACE OF THE INVENTOR.

Samuel Finley Breese Morse was born in Charlestown,

MiSS., in 1791. The old house is still standing, and its

present appearance is shown by the reproduction of a

recent photograph given on this page. It can be found at

the foot of Breed's Hill, and the spot on which it stands

is within a stone's throw of the field of the battle of

Bunker Hill. Whether the structure was in existence at

the time of the Revolution is not certainly known; some

date its erection back to 1769. If not in existence at the

time of the battle of Bunker Hill, however, it must have

been built soon after. As will be seen, the house is a
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UNIVERSITY JIUILDING.

In July, 1835, Morse fitted up a studio in the then new

building of the University of the City of New York, on

Washington Square, in that city, which is now being

torn down. This large building, for sixty years a land-

mark in New York city, was erected with the idea of

serving exclusively for an institution of higher education.
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versity building is given below. Prof. Morse's rooms

were on the third or top fl Dor of the main portion of the

building. In testing the telegraph he strung wires about

the walls of Room 2g, in the northwestern corner of the

first floor, where the first exhibitions were given with the

crude instruments made by his own hands. Afterward

Prof. Morse had better instruments made and led his
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Financial reverses overtook the college, however, and the

management was compelled to rent many of the rooms

as bachelor apartments. Several artists were quartered

here, Morse, who was a lecturer before the students, being

one of them. Here he worked to bring his idea of the

electric telegraph, first conceived in 1832, to perfection,

and here, in 1837, the first private exhibilions

were given. Early in 1838 Prof. Morse succeeded

in attracting the attention of Congress to,, his inven-

tion, and on June 24th of that year he gave an

HOUSE WHERE MORSE WAS BORN.

frame structure of considerable s'ze. At present the two
stores on the ground floor are occupied by a grocer and a

baker. The house is saved, however, from being entirely

commonplace to the casual observer by a conspicuous

white marble tablet bearing this inscription:

Here was born
SAMUEL FINLEY EREESE MORSE,

27 April, 179T,
Inventor of the

Electric Telegraph.

exhibition by invitation prior to leaving for Washington.
Among the guests on this occasion was Thomas S. Cum-
micgs, treasurer of the National Academy of Design, and
to him Prof. Morse addres?ed the message, "Attention,

the universe; by kingdoms right wheel.*' This, in face-

tious recognition of military promotion that had recently

come to Mr, Cumraings, seems to be the first telegraphic

message of which there is record. A picture of the Uni-

wires to a hotel across the park, on the corner of Thomp-

son street.

CITY AND COUNTRY HOUSES.

The later years of Prof. Morse's life were passed, amid

the surroundings of well-earned wealth. His country

place was at Poughkeepsie on a hill overlooking the noble

Hudson and was called Locust Grove. This was his

favorite residence. The picture given on page 257,

reproduced from a rare photograph taken in June, 1871,

shows the house, with the venerable professor on the lawn

with his wife and daughter Cornelia, now Mrs. P.ummel
of Berlin. This house was a pilgrimage for many
distinguished men who came to pay their respects to the

renowned Morse. The city house of Prof. Morse was at

5 West Twenty-second street, New York, and is also illus-

trated on page 257. Here he spent his winters and died

on April 2, 1872, lacking less than a month of having

completed his eighty-first year. The hcuse is marked by a

tablet bearing the inscription: "In this house S, F. B,

Morse lived for many years and died."

MORSE MONUMENTS.

The Central Park statue of Prof. Morse, shown on page
25S. was unveiled on June 10, 1871, nearly a year before

the death of the man it honored. It was built with money
obtained from a great number of small subscriptions,

mostly from persons depending on the telegraph for a

livelihood. It is of heroic size, and represents Prof. Morse
as holding the famous message of 1844, and devoutly

recognizing the significance of the words, "What hath

God wrought?" The handsome and elaborate Morse
monument in Greenwood Cemetery, Brooklyn, is illus-

trated on page 258. This monument bears three faces,

one each for Prof. Morse and his brothers Sidney and
Richard. The burial plat is circular, the deceased de-

scendents of each of the brothers lying in the portion

adjacent to the side of the monument devoted to their

ancestor.

PERSONAL TRAITS.

Prof. Morse was a scholar and a graduate of Yale

College, an easy and graceful writer, one of the foremost

painters of the country in that period of his life devoted to

art, and an ingenious mechanic, having invented, before

the telegraph, an improved pump and a marble- cutting

machine. He was also thoroughly grounded in the

science of electricity as it was known in his day, having

become interested in the subject early in his college course

under the instruction of Prof. Silliman. In him were

combined in a rare degree great versatility, remarkable

mental attainments and plodding perseverance. In person

Prof. Morse was tall, slender and of erect stature. He
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possessed dignity without austerity and greatly eojoyed

the joys of domestic life. As his chief biographer, Dr.

Prime, says of him, "He died leaving to his children a

spotless and illustrious name and to his country the honor

WESTERN ELECTRICIAN.

or points and spaces to represent numerals and two
modes of causing the electricity to mark or imprint these

signs upon a strip or ribbon of paper. One was by chemi-
cal decomposition of a salt which should discolor the
paper; the 'Other was by the mechanical action of the

COUNTRY SEAT OF PROF. MORSE.

of haviDg given birth to the only electro-magnetic record-

ing telegraph whose line is gone out through all the earth

and its words to the end of the world." It is said of him

that he received from foreign governments more public

honors than were ever paid to any other private American

citizen.

THE S. F. B. MORSE OF TO-DAY.

Of all Prof. Morse's descendants it is interesting to

know that but one is engaged in electrical pursuits, that

one being his grandson and namesake, S. F. B. Morse

of Chicago, whose portrait is herewith given. Mr. Morse

is an old telegrapher, filling responsible positions for the

Western Union and other companies in New York, from

1872 until 1876. In the latter year, at the Centennial, he

was manager of the interests of the o!d Atlantic & Pa-

cific company, which obtained the concession for supplying

all telegrapic facilities at the exhibition. After that, until

1889, Mr. Morse was engaged in various non-electric pur-

suits. In that year he became vice-presidant of a com-

pany foimed to exploit a new electrical watchmen's

clock, and, this venture not proving profitable, he later

removed to Kansas City as the general western and south-

ern agent of a New York company engaged in a general

electrical business. Early in 1892 Mr. Morse came to

Chicago, and he is now one of a firm handling the west-

ern business of a large insulated wire company. Mr.

Morse has a vivid recollection of his distinguished grand-

father and has made a large and interesting collection of

books, pamphlets, newspaper clippings, letters and

pictures relating to him. The S. F. B. Morse of this

generation is a cultivated and affable gentleman, well

liked by the electrical fraternity of Chicago.

morse's own account OF THE INVENTION OF THE TELE-
GRAPH.

[Frotn a pamphlet prepared and published in Paris in 1867.]

In the month of October, 1832, I left France for the

United Slates in the packet ship Sully. Early in the voy-

age, in the course of conversations in the cabin, some of

the facts in relation to electiicity, familiar to me from my
college days, were casually brought to my recollection in

describing the then recent discovery of the means of ob-

taining the electric spark from the magnet, a discovery

which demonstrated the intimate relations of magnetism
and electricity. The fact that electricity passed with such
rapidity through a space of many miles was alluded to, in

which Franklin's opinion of the instanianeity of the

passage of electricity was brought to notice. This led me
to remark that "if that were so, and the presence of elec-

tricity could be made visible in any desired part of the

circuit, I see no reason why intelligence might not be
transmitted instantaneously by electricity." This was
the crude seed, which at once took root, and, with the

favoring leisure of a long voyage and a mind unoccupied
with other studies, grew into form, absorbing my thoughts

in the sleepless hours of the night, and turning the tedium
of the voyage into an agreeable pastime. Before the end
of the voyage the invention had the following attributes.

I may observe, in passing, that my aim at the outset was
simplicity of means as well as result. Hence I devised a

single circuit of conductors from some generator of

electricity. I planned a system of signs consisting of dots

electro-magnet, operating upon the paper by a lever charged
at one extremity with a pen or pencil. I conceived the

plan of moving the paper ribbon at a regular rate by
means of clock-workraachinery to receive the signs. These
processes, as well as the mathamat'cally-calculated signs,
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(with (he exception of the plan upon posts) when I ar-

rived in New York on the 15th of November, 1832.

Among the original characteristics of the invention as
devised on board the ship, one of the most important was
the mathmalically-calculated signs adapted to recording.
As these signs have ever since played a most important
part in the modern telegraphs, they would seem to demand
here a more distinct notice of their origin.

In reflecting on theoperationsof electricity as a proposed
agent in telegraphy. I was aware that its presence in a
conductor of moderate length could be indicated in several
ways. The physical effects in a shock; the visible spark;
visible bubbles during decomposition, and marks left from
decomposition; its magnetic effects upon soft iron and
steel; and its cilorific effects—these were all well-known
phenomena. Could any of these be made available for

recording, and at a great distaacs? This was the import-
ant problem to besjived. Electricity had been flashed

many miles through a conductor, apparently instantane-

ously, and produced some of these effects at a distance.

May not all of them, likewise, be produced at a distance?

If so, which of them seemed to promise the surest result

of a permanent record? Static electricity, as an agent,

was first proposed, but was quickly dismissed as too un-
controllable, and I directed my attention exclusively to the
phenomena of dynamic electric ty. The decomposition of a
salt having a metallic basis would leave a mark upon paper
or cloth, but what sal ? Some would probably answer the

purpose. Assuming, therefore, that such a salt could be
found, bow was it to be used? If a strip of paper or cloth

were moistened with the salt and were then simply put in

contact with a conductor charged with electricity, would
there be any effict upon the paper? A magne ic effect is

produced exterior to the charged conductor: is there any
salt or substance so sensitive as to be affected either by
decomposition, or in any other way by this maEcnedc influ-

ence by simple contact with an electrically charged wire?

It was doubtful, but worth an experiment.
But, ifsuch effect were verified by experiment, it was con-

ceived that marks like those in Fig. i might be made
across the moistened paper, as it passed beneath and in

contact with the coniunctive wire AB, when the wire was
electrically charged and discharged.

It is needless to add that on trial no such effect was pro-

duced by the magnetic properties of an electrically charged
wire upon any salt that I afterward submitted to the ex-

periment. Nevertheless, it is perceived that, had this

device (which was noted down for testing) been ver-fied,

the simplest of all modes of recording would have been
the result.

morse's NEW YORK HOUSE.

devised for and adapted to recording, were sketched in my
sketch book. I also drew in my sketch book modes of

interring the conductors in tubes in the earth, and, soon
after landing, planned and drew out the method upon
pos'.s. This was the general condition gf the invention

The nearest approach to this simplicity seemed to be the

passing of the chemically prepared paper between the two
broken parts of a circuit, so that the electricity should

pass through the moistened paper or cloth; this would

mark a poiot or dot when the circuit was closed, and by
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rnpid closing and opening of the circuit, while the paper

was moved regu'arly forward, points or dots, in any

required groups, could be made at will But what salt

would best produce this result was to be determined after

reaching the end of the voyage. In the meantime, as I

originally proposed to record numerals only, inlendiog to

indicate words and sentences by numbers, it was a de-

sideratum to arrange the ten digits to be represented by

dots or points w.thm as small a spice as possible.
_

1 he

Hrst and most obvious mode seemed to be the following:

!
•

:( .1 5 '- V s '-' l'>

But a few minutes' reflection showed that after five dots

or points, the number of dots became inconveniently

numerous in indicating the larger digits; hence, it occurred

to me that, by extending the spaces appropriated to the five

larger digits, giving them a greater space value than was

possessed by the five smaller digits, I might reduce the

number of dots necessary to indicate any of the ten

digits, within five dots. On this principle, therefore.-!

constructed the following signs for ihe ten numerals, and

dev'sed the types for regulating the opening and closing

of an electric circuit. See Fig. 2.

On inspec'ing Fig. 2 it will be perceived that the types

were to be dividci into definite par:s.

Type 1 contains I piirtsantl appropriates 1 part to Us coe and 3 to Its space
.. > ..

ti
'• 3 parts " 3

• 3 " 8
" 5 '

1 part
3 parts

Eich of the first fivi digits, therefore, is indicated by a

space of three parts, and
Each of the last five digits is indicated by a space of

five parts.

The space type for separating completed numbers,

whether single or compounded, contains six parts.

The length of the spaces, therefore, was an element to

be used in determining the difference between the class of

the first five digits and the class of the last five digits,

and not simply the number of dots or points. Whether

one dot was to be read as numeral i or as numeral 6 was

to b£ determined by the length of the space after it, and for

the purpose of measuring this space in the last numeral of

a dispatch, the single dot or point was to be used as a

supernumerary finale to every dispatch.

A space of the length of nine of more parts, after a dot

or group of dots, indicates the dot or group of dots to be

a complete number, whether single or compounded.
A space less than the length of the nine parts, after a

dot or group of dots, indicates that they are a portion of a

compounded number.
An example will illustrate this first mode of recording

that was proposed. Suppose the numbers to be tele-

eraphed are 77-8-92, the type would be arranged as in

Fig. 3. The record would show two dots, then a space

WESTERN ELECTRICIAN,

ber, and that it belongs to the class of the five larger

digits and indicates the numeral 9. Next comes two

dots followed by a space of three parts, which being less

than nine parts, shows it to belong to the class of the first

five digits, and, therefore, indicates the numeral 2, be-

cause it is succeeded by the final i, which is not to be

regarded except as serving to measure the space to deter-

mine the character of the previous numeral.

This method (in the light of my improvements of the

code, which very soon followed after the first practical

test) seems crude and even impractical, especially in view of

my perfected alphabetic code devised as early as 1835,

and now, with some comparatively slieht improvements,

in use throughout the world. But, cumbrous and incon-

venient as it was in its earliest stages, if compared in its

results with the results of the semaphoric modes in use ia

MORSE FAMILY MONUMENT IN GREENWOOD CEMETERY.

of five parts, which being less than nine parts, determines
the two dots to belong to numeral 7, the five parts being its

proper or natural space, and that it is one of a compounded
number, then follow two similar dots, but followed by a
space of eleven parts, which, consisting of more than nine
parts, shows that a space type of six parts has been in-

serted, separating this last group from the next; six parts

subtracted from the eleven parts leave five parts for the

pro per or natural space of the last numeral, showing it to

be, like the first, the numeral 7. Next come three dots
and also followed by a space of eleven parts, which, con-
sisting of more than nine parts isolates the numeral, and
shows that a space type of six parts must be subtracted
from the eleven, leaving five parts for the natural or proper

8p ace of the last numeral, indicating, therefore, the nu-

meral 8. Then comes four dots, followed by a space of

five parts, which being less than nine parts, shows the

/ ur dots to be a numeral belonging to a compounded num-

THE S. F, B. MORSE OF TO DAY.

that day, it will be perceived that it was even then a great

step in advance.
A day had scarcely passed after my landing before I

commenced the construction of the invention from the

plans and drawings made on board the ship. The signs

to be recorded or imprinted it was necessary to embody in a

species of type, the name I gave to the cogged pieces which

were to make the required closings and openings of the cir-

cuit of conductors necessary to mark or imprint the points

or signs for numerals upon the strip of paper at the regu-

lated intervals of time; the paper or ribbon having a regu-

lar movement, while the type performed the closing and
opening of the circuit atirregular intervals (and thus broke

the continuous line of the regular movement of the paper

into irregular parts at pleasure) and furnished the means
of breaking the line into dots and spaces in such variety as

at once to enable me not only to construct the numerals,

but eventually, as will be seen by the different combina-

tions of long lines, short lines, or points and spaces, all the

different letters of the alphabet. The type proposed at this

time consisted of thin strips of type metal with cogs varied

at intervals, as seen in Fig. 2. These, by means of a
mechanical movement hereinafter described were made,
and intended for closing and opening the circuit at the de-

sired times. These types, therefore, for imprinting at a dis-

tance were, at that time, an essential part of the

machinery in process of construction; and, having more
facilities, immediately on my arrival, for elaborating these

types than for other parts of the machinery, they were the
first constructed. A mou'd of brass was made and a quatxr

tity of the type was cast before the close of the year 1832.

The rest of the machinery, except a single-cup battery and
a few yards of wire, and the train of wheels of a wooden
clock, which I adapted to the service of unrolling the strip

of paper, I was compelled, from the necessities of my
profession, to leave in the condition of drawings until I

found some more permanent resting place. From Nc-
vember, 1832, until the summer of 1835 (two and a half

years) I had changed my residence three times, and was
wholly without the pecuniary means for putting together
and embodying the various parts of my invention in one
whole. But in July, 1835, I took possession of my new
home in the new building of the New York City Univer-
sity, and I then lost not a day in collecting the parts and
putting into practical form the first rude instrument which
was to demonstrate the operation of the invention. I was
favored with a little leisure from the unfinished condition
of the University building, which impeded the access of

visitors to my apartments for my usual professional duties.

I ought here to say that, with the aid of a single-cup
battery, as early as 1834. previous to my removal to the
University, I ascertained that no visible effect was pro-
duced upon numerous salts, which I submitted to trial, by
putting them in simple contact with the wire charged
with electricity, as shown in the plan of Fig. i, proposed
for experiment on board the ship. I succeeded, however,
in marking by chemical decomposition, when the
electricity was passed through the moistened paper
or cloth, in 1836, in the University, but the
process was attended with so many inconveniences that it

was laid aside for the moment, not abandoned, that I might
give my attention more directly to the electro-magnet mode
of recording.

If my nomadic mode of life for tvfro years previous
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and the condition of my pecuniary means be kept

in mind; if, also, it be considered that many of the me-
chanical facilities in New Vork, so abundant at the present

day, for embodying the invention, did not exist, and

therefore were denied to me, it will account both for the

slowness in completing the instrumentalities of my inven-

tion and the rudeness of the first constructed instrument.

The electrc-magnet was not an instrument found for sale

in the shops, as at this day; insulated wire was nowhere to

be obtained, except in the smallest quantities, as bonnet-

wire of iron wound with cotton thread Copper wire was

not in use for that purpose, and was sold in the shops by

the pound or yard at high prices and also in very limited

quantities.

To form my electro-magnet, I was under the necessity

of procuring trom the blacksmith a small rod of iron bent

in horseshoe form; of purchasing a few yards of copper

wire, and of winding upon it by hand its cotton-thread

insulation, before I could construct the rude helices of the

magnet. I had already purchased a cheap wooden clock

and adapted the train of wheels to the rate of movement
required for the ribbon of paper.

I needtd a proper support for the machinery on which

to arrange the various disconnected parts. A stretching-

frame for canvas, XX, Fig. 4 (having a bar across the

middle), which stood ur^employed against the wall of my
atelier, suggested to me a rough but convenient method of

putting into operation the printing or marking of the signs.

I nailed ic at the bottom against the edge of a common
table. Across the lower part of the frame I constructed

a narrow trough to hold three narrow cylinders of wood,
A, B, C\ A and C small, one on each side of the large

cylinder B. The wooden clock, D, was placed at one end
of this trough. The smalt cylinder, (7, next to the clock,

had a small pulley-wheel fixed upon its prolonged axis, out-

side the trough; a similar pulley-wheel was fixed upon the

prolonged axis of the slower wheels of the train of wheels

outside the clock; these two pulley-wheels were connected by
an endless cord or band.
Upon the other small cylinder A, on the other side of

cylinder B; was wound the ribbon of paper, composed of

long strips of paper pasted together, end to end. When
the clock-train was put in movement the ribbon of paper
was gradually unrolled from its cylinder, and, passing over

the cylinder B, was rolled up upon the cylinder C by means
of the cord and pulleys. To give the weight which moved
the clock-train a sufficiently long space in which to fall, a

long rod or strip of wood projecting upward was nailed to

the side of the frame, at the top of which rod was a pulley-

wheel over which the cord attached to the weight E was
passed.

Upon the middle of the cross-bar of the frame there was
a small shelf or bracket h to hold the electro magnet, which
was the moving power of the marking or printing lever.

The lever was an A-shaped pendulum, F^ suspended by
its apex at /from the center of the top of the frame, di-

STATUE IN CENTRAL PARK, NEW YORK.

rectly above the center of the cylinder B in the trough

below. This lever was made of two thin rules of wood
meeting at the top/, but opening downward about one
inch apart, and joined at the bottom by a transverse bar
(which was close to the paper as it moved over the large

cylinder), and another about one inch above it. Through the

the center of these two bars a small tube or pencil-case g
was fixed, through which a pencil loosely played. The
pencil had a small weight upon its top to keep the point in

constant contact with the paper ribbon. Upon the lever

directly opposite to the poles of the electro-magnet was
fastened the armature of the magnet, or a small bar of

soft iron k. The movement of the lever was guided by stops

on the frame at the sides of the lever, permitting to it-only

a movement forward to, and back from, th'i magnet; the
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pencil at the bottom of the lever was thus allowed to

advance when the magnet was charged, and to retreat when
discharged, about one-eighth o( an inch. The lever

advanced by the attraction of the magnet, and retreated by

a weight in the first attempts, but immediately afterward by

the action of a spring.

The first voltaic battery or pile' was of a single pair, /,

having one of its poles connected by a conjunctive wire

with one of the helices of the electro-magnet, and the

other pole with one of two cups of mercury, K; a con-

junctive wire connected with the other helix of the mag-
net. The only part of the voltaic circuit not completed

was-t»EfWeen the two cups of mercury, y and K. When a

forked wire upon the lever, 00, united the two cups,y A'',

I

FIG. I.

the circuit was complete, the magnet was charged, the

armature, Vj, was attracted, and the lever, i^ drawn
toward the magnet. When the forked wire was removed

the magnet was discharged and the spring brought back

the lever to its normal position. When the clock-work

was put in motion, the ribbon of paper was drawn over

the large cylinder, B; from the cylinder. A, the pencil,

g, on the lever being in constant contact with the ribbon

of paper, traced a continuous line lengthwise with the rib-

bon. When the lever was in a normal position, the line

was upon one side of the ribbon, as at r; when attracted

by the magnet to the other limit of its motion, the line

was on the other side, as at s in Fig. 5.

The pathway of the pencil point (when the lever was
attracted toward and held by the magnet for a longer or

shorter time, tracing the line, s) contains the three ele-

ments of points, spaces, and lines forming by their various

combinations, the various conventional characters for

numerals and letters. The other line, r, traced

by the pencil when the lever is in its

normal position, may, therefore, be disregarded. O^ly
the variations in the line J traced by the pencil when
the magnet is charged is of importance. A specimen of

these combinations is exhibited in Fig. 6.

A is the line r in the F g. 5 which the pencil traces

when the lever is in its normal position.

B is the line s in the same diagram which is to contain the

conventional characters to be read as if marked in points,

L/T A-'l--'' n (''^l m
• FIG. 2.

Spaces and lines, as on the line C below the ribbon of

paper. The arrows show the direction of the movement
of the ribbon of paper when the clock-work is in motion.

Supposing the ribbon of paper in motion while the

magnet is not charged, and the pencil to have commenced
marking the upper line at A , when arriving at D, the circuit

is quickly closed and opened again; the pencil is thus

drawn a momenc to the lower line B^ marking a transverse

across and back again, leaving a point in the lower line B.
But as the ribbon of paper is in motion, the transverse

line back again does not return the way it came, but goes

back to e. From ? lo/is a space. If the circuit is closed

twice and at each closing be opened quickly again, there

will be two points left in the line B, followed by another

space; if three times, there will be three points, and then a

longer space, and so on, making one or more points and

spaces at pleasure. But if, instead of opening the circuit

quickly, it be kept closed a moment and then opened, t,he

pencil leaves a line on line B, as at F G. Thus points,

spaces and lines are made at will. Combinations of these

(strictly speaking, broken parts of a continuous line) I

made a sufficient variety to form my conventional alphabet.

See Fig. 7, page 261.

At the time of the construction of this first telegraphic

instrument, I had not conceived the idea of the present key

manipulator dependent on the skill of the operator, but I

presumed that the accuracy of the imprinting of signs

could only be secured by mechanical mathematical ar-

rangements and by automatic process. Hence the first

conception, on board the ship, of embodying the signs in

FIG. 3.

type mathematically divided into points and spactF. See

Fig. 2, Hence also the construction of the typt-mould

and castings of the first type, in 1832.

Having ascertained that the machinery I had constructed,

rude as it was, would move the ribbon ot paper at a regu-

lar speed, and that the pencil lever was obedient to the

closing and opening of the circuit, the next thing to con-

struct was the manipulator or regu'ator of the closing and
opening of the circuit.

I had already in abundance the type cast in 1832, These
were now to be put in use.

I prepared rules or composing sticks HI, Fig. 4, of

about three fee* in length each, formed by two strips of

wood, so placed side by side as to leave a narrow channel

large erough to contain the type in desired order, and to

allow the cogs of the type to project above the upper edge

T. I had at this time a Crtiikshanks battery of twelve pairs, but
so out of order as not to be available for experiment.

of the rules. Through and along the bottom of the rules,

projecting downward, were several needle points about
one fourth of an inch in length; their use will be perceived

presently.

A long trough, L Z, Fig. 4, sufficiently wide to allow of

easy passage of the rules through its length, was constructed

with the following parts: Near each end of this trough
were two small cylinders of wood, L L. On the prolonged
axle of one of them was a hand-crank, and over the two
cylinders an endless band of worsted tape about one and a
half inches in width, which, when the crank was turned,

passed from end to end of the trough. Midway and across

the trough was erected a small frame or bridge, TV, within
which a wooden lever, 0, was suspended parallel with
the endless band, having its fulcrum at N, at a point about
two-thirds its lengih, but the longer part reaching from
the fulcrum to the end of the trough, on each side of

which, under the end of the longer part of the lever, were
placed the two cups of mercury, J K, Upon the end of

the lever and above the cups of mercury was fixed a forked
wire, so bent as to connect both cups when the end of the
lever was depressed, and to disconnect them when it was
raised. At the other or shorter end of the lever a weight,
/*, overbalanced the longer part, and, on the urider side,

beneath the weight was a beveled tooth projecting down-
ward. The rule or composing stick, having the type set

up, was then placed upon the endless band; the needle
points beneath the rule striking through the band and re-

taining the rule in its place. By turning the crank the rule

was made to pass beneath the lever. The first cog of the

type coming in contact with the tooth beneath the weight of

EXAMPLE OF IMPRINTING.
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the lever, raised that end and depressed the other.causing the
forked wire to descend into the two cups of mercury and
closing the circuit. When the cog had passed the tooth,

the weight caused the tooth to fall into the space between
the first and secocd cogs, and the fork at the other end of

the lever to rise out of the cups of mercury, opening the

circuit. At each dip of the fork into the cups, the circuit

was closed and the magnet was charged, the armature on
the pendulum lever was attracted and the pencil passed
f:om the upper I ne A (Fig. 6) 10 the lower line B. When
the fork was raised out oE the cups, the circuit was
opened, the magnet was discharged and the pendulum
lever with its pencil resumed its normal position by the
action of the spring. A repetition of this process, as the

rules with the type passed beneath the tooth on the lever,

completed the action of the instrument.
This was the construction and mode of operation of the

first recording instrument for imprinting characters at a
distance. In this shape it "produced a new practical

result, seen and felt and appreciated by the senses,"

witnessed and testified to by many witnesses as seen in
operation in 1835, 1836, 1837. It was undoubtedly an
imperfect instrument, but it produced then the same
result that is produced more effectively by more perfectly

made instruments at this day. It was a result never con-
ceived nor accomplished before; it was an important prac-
tical result for the first time attained.

The recording instruments throughout the world at this

hour have the same characteristics as this first rude instru-

ment.
They record or imprint conventional signs, points,

FIG 5.

spaces and lines upon a ribbon of paper, moved by clock
machinery, and by the action of an electro-magnet,
charged and discharged through the agency of electricity

by means of a single circuit of conductors. The mech-
anism of to-day is indeed more beautiful, more finished,

more exact, and as varied in form as the varied forms of

the timepiece. The result is consequently more rapidly
produced, but the result is the same as in this original in-

strument. The semaphore was then transmuted into a tel-

egraph. The evanescent sign had become fixed, perma-
nently written or imprinted at a distance.

I have said that the modern instruments have the same
characteristics as the first instrument.

To make clear the identity of the modern recording in-

struments with this recording instruments of 1835,
which at first blush may not be so obvious, I have made
the diagrams shown in Figs. 8 and 9.

As in the timepiece there is seen every variety of form
and arrangement of parts to produce the same result (the

passage of time), so in the recording instruments of the
present day there is the same variety of form and ar-

rangement of parts to produce the writing or imprinting,
the final result in all.

Compare Figs. 8 and 9 with f ig. 4. The letters in

each diagram refer to similar parts in each, so that,

in describing one, all are described. In Fig. 8 the ma-
chinery that moves the ribbon of paper is re-

moved in order the better to show the writing or record-
ing apparatus. F is the lever;/ its fulcrum; h the arma-
ture of the electro-magnetaffrxed to the lever; 771 shows the
stylus cr marking instrument in Figs. 8 and 9, afiixtd to
the extremity of the lever, having the fulcrum f between
the stylus m and the armature h. This is the modification
in the modern instruments, while in Figs. 4 and g g shows
the it)!us affixed to the other extremity of the lever 7^,

having the armature h between the stylus g and the
fulcrum /. If, therefore, as in Fig. 9, two ribbons of
paper are put in movement, one before each stylus g and
in, it will be seen that g in Fig. g makes the zigzag marks
represented in Fig. 6, like those of g in the original in-

strument. Fig. 4, while at the same time, by the same
movement of the lever, the stylus ni at the other extremity
of the same lever marks the alphabet in points and lines

or dots and dashes upon its own ribbon of paper, the char-
acters in universal use at the present day.

It is thus preceived that, by prolonging the lever of the
modern modification of the recording instruments
beyond the armature h toward the cylinder B, and affixing

a stylus, pen or pencil g on its extremity, and allowing it

to be in contact with the moving ribbon of paper, as in

the original instrument of 1835, the action of the lever F
may be made to mark the original zigzag characters at g.

FIG. 6.

while the modern points and lines are at the same time
marked by tn on its own ribbon of paper. The dotted
lines shadow the original A-shaped lever of Fig. 4, show-
ing the same assemblage and arrangement of parts as in

the original instrument.

It may seem singular to some that the plan of direct

up-and-down movement of the lever, as in Figs. 8 and 9 at

7)1, to mark upon the paper (the plan devised on board the
ship, and which is now the most universal), should not
have been the first that was put in operation, since, too, it

was the first and the obvious mode devised. Having
chosen, however, for economical reasons, the stretching-

frame as the most convenient support at hand for the
machinery, it was necessary to adapt the parts to this

choice, even if my results must be attained in a more in-

direct manner.
It is easy to see that the direct action of the lever, as at

present universally used in the register, would accomplish
the result better, and it was put into use almost immed-
iately after the first trial. Lightness in the lever was a
dtsideratum, and this seemed to be easiest attained by
suspending it at its fulcrum/", but, especially as a pencil

was chosen as the first marking instrument (Fig. 10) it was
supposed to be necessary in some way to avoid the direct

blow of the pencil upon the paper, which was produced by
this mode, but which endangered the point, and therefore

the zigzag S'iding movement was adopted. The pencil as

employed in Fig. g, at^, was not the only marking in-

strument devised and put into operation in the earlier in-

struments. Besidesthedirect action of the pencil, asinFig.
10, fc uDtain pens of vai ious kinds, one of which is shown in

Fig. II, and a small printing wheel, as shown in Fig. 12,

were used, the latter being supplied with ink from a sponge
with which it was in contact. All these were used with
more or less of success.

The same result, however, to wit, recorded characters
representing numerals and letters, and words and sentences

,

was given by each of these modes in this first constructed

FIG. 4.

instrun:ent as is given in instruments of the present day.
The instrumentalities are the same , and the result the same;
the only difference is in the mode of using the marking lever.

Ic will now be perceived that my mvention of 1832 had
certain very important novel characteristics which distin-

guished it from all inveations of a previous date. It was
not like any of them.
Although the contemplation of static electricity as a

means of producing a permanent record at a distance gave
rise in my mind to the conception of the invention on
board the ship, it was not the static form of electricity,

but its dynamic form, which I immediately adopted for

carrying into operation what I had devised. Electricity

was proposed to be used by me neither in the form nor for

the purpose nor by the same instrumentalities as were
proposed in the earliest contrivances, say previous to the

year 1800. None of them proposed to record their intel-

ligence, None of them proposed or made use of the elec-

tro-magnet, for it was not then invented, nor the scientific
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basis of it discovered. None of them had invented a system

of signs adapted to recording, for the necessity for them

had not arisen. For the same reason none had proposed

a moving ribbon of paper for receiving the record. None
proposed to use a single circuit of conductors.

In the earliest attempts to use electricity for communi-

cating at a distance, static electricity was the form pro-

posed and attempted. Failure was the uniform result, not

for the lack of ingenuity in the savants of that day, but

from the intractable nature of the form of electricity to

which they were limited. When the dynamic form of elec-

tricity became known, it was at once seized upon as an

agent in accomplishing communication at a distance.

Still, between the years iSoo and 1832, the means by

which that end was to be accomplished were all semapho-

ric. Decomposition by dynamic electricity in the form of

gas bubbles and the de ft action of the magnetic

needle, were the sole novelties in the signals of

their proposed plans. No period, therefore, is more

strorg'y isolated from all previous dates than the date

FIG. S.

1832 as the epoch of a new method of applying electricity

by the electio-magnet to the creation of a new art, of a

new method of communicating to a distance, to-wit, re-

cordirg a method wholly unlike any previously imagined

or invented.

But the instiumenti had de\isedin 1832 and constructed

in 1835 (so far at least as to demonstrate its practibility to

communicate from one station to a distant station) did not

completely embody my whole plan. This whole plan was

not complete until I could, by a duplicate of the instiu-

ment, have the means of a return from that distant station.

This was necessary, in order to receive from, as well as to

send to, a particular station. The whole plan comprised
inter-communication, or reciprocal communication.

It is true that any ordinary mind could easily comprehend
from the operation of the single original apparatus that, if

precisely ihe same apparatus were used from the receiving

station to the sending station, inter-communication would
be compleie. No new appliances were necessary. A
duplicate of the instrumentalities already in use from the

sending station to the receiving station was all that was
needed to complete my whole plan, and to establish inter-

communication. But this was an affair of finance and not

of invention. To supply the duplicate required pecuniary

means, aad these I had not at command. But the rigidly

captious may ask, ''Why did you not borrow the pecuniary

means?" My reply must be that I preferred the delay and
the hazards of a delay to the hazard of being unable to

repay a loan. I must be pardoned if I state that, even
from my earliest youth, I ever bad the deepest repugnance
to incur debt bybcrrowing, even from my own relatives.

Is it my idiosyicras>? If so, the reader will excuse it,

and my allusion to it.

By dint of the most rigid economy, I was able slowly to

ccmplete and to add this duplicate, necessary to complete
my whole plan. Although the original single insrument
was freely shown to my pupils and to many friends, I was
reluctant to make any more public exhibitions of the in-

vention until this duplicate should be added, and this was

FIG. 10.

done in the early part of August, 1837. Early in Sep-

tember I was more free in eshibhing the invention, and
on the second and on the fourth of September I showed the

instruments in operation to some hundreds of persons

assembled in the large hall of the University. Most
writers on the telegraph choose to take this date as the

date of my invention. But why, with the facts before

them, is this just? To the existence and previous oper-

ation of the essential part of my whole plan, long before

this more public operation of 1S37, there were many
witnesses whose evidence is before the courts on oath.

Bat there are other writers, having ascertained the date of

my caveat at the Patent Office on the 6th of October, 1S37,

and others again who find the date of the 7th of April,

1S38, the date of my application in Washington for

letters-patent, who choose to consider this latter date, as

the date of my invention. To all these I propose a

question. Suppose I had never applied for letters-patent

for the invention, but had chosen to give it to the public,

or suppose I had never brought it to Fiance, would there,

therefore, be no invention, and no inventor of it? Their
answer will settle that point.

Between the date, 1S35, of the completion of the first

instrument and 1837, the date of its more public exhibition,

there was a very important at'dition to it, which I had al-

ready devised and provided against a foreshadowed exi-

gency, to meet it, if it should occur when the conductors

were extended, not to a fev hundred feet in length in a

room, but to stations many miles distant. I was not igno-

rant of the possibility that the electro-magnet might be so

enfeebled, when charged from a great distance, as to be

inoperative for direct printing. This possibility was a

subject of much thought and anxiety long previous to the

year 183^, long previous to my acquaintance or consulta-

tions with my friend, Professor Gale, on the subject, but I

had then already conceived and drawn a plan for obviating

it. The p'an, however, was so simple that it scarctly

needed a drawing to illustrate it; a few words sufficed to

make it comprehended. If the magnet, say at twenty miles

distant, became sd enfeebled as to be unable to print di-

rectly, it yet might have power sufficient to close and open
another circuit of twenty miles farther, and so on, until it

reached the required station. This plan was often spoken
of to friends previous to the year 1836, but early in Jan-
uary, 1S36, after showing the original inslrument in

operation to my friend and colleague. Professor Gale, I

imparted to him this plan of a relay battery and magnet to

resolve his doubts regarding the practicability of producing
magnetic power sufficient to write at a distance.

This apprehended difficulty of an enfeebled magnet, as
distance increased, was among the very first subjects of
discussion with Professor Gale. So soon as my plan for

obviating it was revealed to him it was deemed perfectly

satisfactory. It was not then permanently embodied for

use. A moment's reflection will show why. The relay was
not then necessary to show the final result of the telegraph
in the short circuit of less than a mile arranged around
a hall. The operation and result of printing at a distance
was complete without it. But the frequent objection
made by visitors that the instrument shown them might
answer well enough for an interesting philosophical experi-

ment in a class-room, but would not operate at a distance,

at length induced me not merely to explain the relay by
words and figures, but so soon as I could command
another magnet to embody it in proper form.

This plan of the relay thus made in the spring of 1837
was productive of an important incident of great conse-
quence to me in the prosecution oE my invention. A few
days after the more public exhibition of the telegraph, the

late Alfred Vail, Esq. (then a student in the University.

who was present at the exhibition on the 4th of Septem-
ber) became so fascinated with the invention that he
called to have it more perfectly explained to him. The
usual objection that it would not operate at a distance was
a bar to his belief in its success. No sooner, however,
had I explained the operation of the relay than he desired
an interest in the invention, and to procure this interest,

he offered to negotiate with his father and brother
to supply the funds necessary to have con-
structed such a telegraphic instrument as would
demonstrate to the United States Congress and to
the country its practicability and utility. Thus the in-

vention of the relay was the immediate cause of ihe con-
struction of the apparatus which was shown to Congress
in Washington in the winter of 1837-1838.
The simple and effective instiuments as modified by

Messrs. Digney Freres of Paris, embody the distinctive
feautures of my invention more to my satisfaction than any
of the French instruments. There is a modification which
they have made' however, which requires a few remarks to
prevent misapprehension in regard to its exact nature. In
reading the excelent work of M. Brequet, p. 163, in his
chapter "Morse Register Marking the Signs in Ink,"
"Recepteur Morse Faisantles Signaux a I'Encre," I find
some things to correct. A wrong impression is made in
describing the mode of embossing the characters by a
steel point, "d gaufrage," as if that were my only original
mode of marking. This is not the fact; a pencil, a
fountain pen, and the small printing wheel by which ink
was used, were among the first modes of marking. There
were many modes of marking which I devised and tried,
but experience alone could settle which was best; the
pencil and pen and small printing-wheel with ink were
the original modes in use; the steel point, Fig. 13, for
embossing the character, was invented some lime after,
and patented as an improvement, since it dispensed with
ink; M. Brequet gives to Thomas John of Prague the
invention of the snaall printing-whetl "une molette ou
roulette," to mark the characters, and states that he re-
ceived for his invention a platina medal from the Society
of Encouragement.

That Mr. Thomas John made his improvement inde-
pendently, without a knowledge of the fact that I had it

in use nearly twenty years before, I have no doubt, but it

is nevertheless true that the introduction of this inking
wheel is not a novelty; whatever of novelty there is in its

present use consists in the mode of its application, and in

the beautiful apparatus constructed by Messrs. Digney
Freres the mode, so far as I know, is new. The mode of
application of Mr. John is different from mine and from
Messrs. Digneys'. My original mode (its first use) was
by bringing down the printing-wheel, inked from a sponge
upon the paper. Mr. John brings the printing wheel
against the paper from ttie side.

My caveat, filed in the Patent Office in Washington on
the 6th of October, 1837, in describing the register

specifies: "3. A pencil or fountain pen or a small print-

ing wheel, or any other marking material;" and the mode
of using the wheel is also described thus: "When the
printing wheel is used, the wheel is brought in contact
with the paper by the magnet when required to mark."
The wheel in my first experiments, inked by asponge, was
brought down upon the paper; Mr. John's mode of
applying the wheel inked in a reservoir was by bringing
it against the paper from the side, while
Messrs. Digneys' mode was bringing the paper
against the wheel inked by a fell roller. This latter mode
I conceive to be a substantial improvement, since it

combines delicacy with efficiency, and requires so much
less power for the operation that even the relays can be
dispensed with on lines of considerable extent. My orig-

inal mode of using the printing-wheel by ink from a
sponge, I found so convenient, from its CDustatt tendency
to soil the paper, and the fountain pens of every variety

of form so unreliable, that the steel point, ' a gaufrage,"
F g 13 I considered at the time a great improvement,
since it gave the characters with certainty, without the in-

convenience of constant attention and the dirt and accidents
of the ink.

If, then, judged by the first rule laid down by Dr. Rus-
sell, I claim to be the inventor of the first recording tele-

graph (not to say. strictly speaking, the first real tele-

graph) am I not "the first who produced the practical re-

sut, which, however imperfect, gave a result which was
seen and felt and appreciated by the senses?" Am 1 not,

according to this rale, "the true maker and inventor
whom the world should recognize, no matter how much
may have been done by others to improve my work"?

Let me not be misunderstood as appropriating to my-
self the credit of the many modifications of the lelegraph
that have since been made in every part of the world, be-

cause I claim the invention of the generic telegraph. I

do not pretend that the mechanism of the first forms of
the telegraph was not rude, and even uncouth, when com-
pared with the beautiful workminship of the
European ateliers, of the hundreds of accom-
polished mechanicians who have brought to the
work their incomparable ingenuity and skill, but I think I

may justly claim that the essential characterisJcs of a new
art were demonstrated even in the rudest instruments, con-
structed in the earliest times of the invention. Sj sug-
gestive were the novelties introduced by the promulgation
of the new art, so wide the field which it opened for investi-

gation in science and mechanics, that it would be strange
indeed if modifications of the separate elements that made
up the whole invention should not at once be conceived
and produced. And yet I may appeal to the fact gener-
ally acknowledged that the essential features of the original

invention have not been obliterated; they can be easily

and distinctly traced through all the improvements made

FIG. 13.

in the various parts by which the different processes
of the art have been more easily performed.

Seeing by Electricity.

William E. Curtis, the well-informed correspondent of

the Chicago Record^ prints the following bit of news in a

recent Washington letter:

Prof. Alexander Graham Bell is spending these months
at his summer place in Nova Scotia, engaged in a series of
investiga'iDns which will no doubt have important and per-
haps sensational results. His outdoor work is devoted to ex-
periments in "aerial navigation," in connection with Prof.
Langley of the Smithsonian Institution, while in his labor-
atory he is endeavoring to demonstrate a problem to
which he has given a great deal of thought, and in which
he thoroughly believes. It is to harness electricity to light,
as it has been harnessed to sound, so that people may be
able to see a great distance, just as the the telegraph en-
ables them to write and the telephone enables them to
speak at a great distance. Prof. Bell firmly believes that
it will be possible some day to see from Washington to
New York as easily as one can convey the sound of the
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voice that distance, He insists that the fact has already

been demonstrated and that it only remains to construct

the apparatus necessary to bring the possibilities of the dis-

covery into actual and practical use. This is excedingly

difficult—much more difficult than the construction of the

telegraph iostrumeot or the telephone, for the reason that

the vibrations of lighl are so much more rapid than the vi-

brations of sound. But Prof. Bell is confident that he

will soon be able to discover a diaphragm sufficiently sensi-

tive to receive the vibrations of light and. produce the ef-

FiG, g.

feet necessary to convey the impressions to the human
vision.

Lamp Lighting Schedule.

Following is the Western Electrician's moonlight

schedu'e for June:

Day of
Month. Light.

Day of

Month.
Extinguish.

Number of

Hour.s.

H.M. H.M. H M.

I P. M. S.OO 2 A M. 3.30 7-30

2 .. 8 00 3.... 3-3" 730
3. . . .

8.00 4... 3-30 7 30

4 ... 8 or 5... 3-30 7 30

5...
" 9 10 6.... 3-30 6 20

6 ... 9 50 7 3.30 540
7 ••• " 10.30 8 ... 3-3^ 5.00

3 -

" 11.00 9 3.30 4.30

9 ••
" II. 2) lo 3-30 4.10

10 " II. 4" II 3 30 3.50

II ..
" 12 00 12. . .

.

3.30 3 ..SO

12 . .

.

A. M 12 20 13 • 3 3- 3.10

14 ..
• 12.4 14.... 330 2.50

I5-.-. " I.I' 15... 3.30 2 20

16,... I 4 16 ... 3 30 1-50

17... No light. 17 No light. 03

l3 No light. 18 .. No light. 0.00

19.... No light. .19 •- No light. 0.00

20 .. . r M. 3.1c 20 P. M. II 2.50

2t S.ir 21. .. II.3r 320
22 . .

.

8 IP 22 " 11.50 3-40

23.... S.Ir 24 .. A. M. 12.10 4.00

24 8 10 25.... " 12 30 4.20

25 ... 8.10 26 ... " 12. ,1^0 4.40

26 . . 8 ic 27 ..
" 1. 10 5.00

27 .- 8 10 23 ... 1.30 5.20

28.... 8.10 29 ... " 2.00 5.50

2g..., 8.IC 31. ... 2.30 6.20

30 .- ' 8 4'^ July I " 3.20 6.40

Total 125.10

The Eoregoins: schedule was calculated on the following basis:

Light one-half hour after sunset and one hour before

moonset.
Extinguish one hour after moonrise and one. hour before

sunrise.

The Kinetoscope in Chicago.

Ten kinetoscopes are on exhibition in Chicago at 148

State street. These machines are the complement—what

may be termed the public end—of the kinetograph, Edi-

son*s recent and widely heralded invention. The kineto-

graph. in the perfection of which Edison was greatly

assisted by Walter K. L. Dickson, is, essentially, a machine

for taking a large number of photographs in a short space

of time on a sensitive film. This ribbon of film, imprinted

with a series of photographs of any event, taken with

almost incredible rapidity, is then transferred to the

kinetoscope, and, by means of an electric motor, drawn

before the eyes of the spectator (who looks in a cabinet

through a glass-covered aperture) with such speei that

46 distinct views pass by each second. The eye is unable

to retain separate impressions at this rapidity, and the

pictures thus blend together, giving life-like motion lo the

figures and obje;ts portrayed. The scene thus becomes ani-

mated and dramatic and gives the same e ffect as though the

motion had been actually photographed. The kinetograph

has not been seen outside of Edison's laboratory, but the

kinetoscopes are on exhibition in New York and Chicago.

The latter do not present any electrical novelties; the

principle of the kinetograph is a marvel of photography,

and is not electrical. Each kinetoscope is supplied with

an eight-volt motor to revolve the film rollers and an es-

pecially constructed eight-volt incandescent lamp for

throwing light on the pictures. By throwing one switch

both the motor and lamp are cut into circuit, and the

machine runs thirty seconds, duriog which 1,380 views

pass before the eye, and are blended into one animate

picture. Eight amperes of current is required, obtained

from 20 cells of American storage battery, wired four in

series. The batteries are charged from a no volt circuit

on the premises. The kinetoscopes are sold outright by

the International Novelty company, which will make

Chicago its headquarters and of which Norman C. Raff

is president. The local office is in charge of Jesse Parker,

and the machines were installed by A. Holland, one of

the foreign agents. For some time the novelty will bs on

exhibition for a small fee. There are ten views por-

trayed, as a scene in a barbershop, a blacksmith's forge,

wrestlers, etc. The best is a representation of a cock-

fight, which is very spirited.

• Engine Regulaton in Arc Lighting.

While regularity of engine and dynamo speeds is a gen-
erally Tpcognized necessity for incandescent electric lighting

systems, says a writer in Cassia-'s Magazine, it is often

assumed that arc lights do not require it. This, however,
is a decided fallacy. The resistance of an electric arc

varies continually. It is instructive to put a single arc

lamp in circuit and then watch the index of an ammeter.
This will seldom or never be quite at rest. If the carbon
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be a bad one, the index will jump through comparatively

large ranges, each splutter of the lamp being attended by a

jump. When there are a number of lamps in series, a

little overfeeding or a little underfeeding of the carbons

may considerably alter the resistance, and, unless there be

a reserve of power and a good governor, the result will be

unsatisfactory. If a little overfeeding take place, the resist-

ance vvi 11 be diminished, the quantity of current flowing

will be increased and more load thrown on the engine. If

the latter be properly governed, its speed will be kept

constant, and the lamps will have a chance of recovering

themselves; but if, on the contrary, the speed should fall

off, the lamps will get worse and worse.

injury is inflicted upon a passenger by a defect in a rail,

or by reason of an improper adjustment of that system,

the city can be no more held than if a passenger in an

omnibus is ibjured because of the breaking of a defective

axle, or because the horses were hitched too long or too

short. The injury in the present case was not occasioned

by the condition of the street, but by an improper

arrangement of the appliances employed in a method of

its use. Respecting the liability of the city, the case is the

same as if the passenger had been injured by contact with

i car on a parallel track of a double track system. Mu
nicipalities are in no sense responsible for the adjustment

of the parts of this mode of transportation. They may,

by the exercise of police power, prohibit such an adjust-

ment as would endanger life, but the failure to exercise

that power would not render them liable to respond in

damages; nor would the exercise of a prohibitory ordi-

nance, its violation, and consequent injury involve them

in liability. They are, of course, bound to see that the

'Construction of tracks in streets does not necessarily inter-

fere with or endanger other uses of such streets, but they

are not insurers of street car passengers against defects in

the street car system itself.

Cities Not Responsible for Accidents
from Trolley Poles.

The city of Lansing, Mich., granted to a street railway

company the right to lay its track and erect its trolley

poles along a certain street. The track was laid along the

east side of the traveled portion of the street, and the trol-

lev poles were placed in the gutter outside of the way

intended for travel. A passenger, while riding upon one

of the street railway company's open cars, which are

wider than the ordinary car, and while standing upon one

of the sideboards used as steps, came in contact with one

of the trolley poles and was injured. He sued the city,

alleging that the trolley pole was an obstruction in the

street. The Supreme Court of Michigan sustains, in Ken-

nedy vs. City of Lansing (58 Northwestern Reporter, 470),

the decision of the circuit judge that for such an accident

the city is not responsible. The municipality, it says, did

not fix or direct the precise location of the tracks or of the

trolley poles or determine the width of the cars. The

tracks, cars and poles are the property of the

company, and incidents of that particular system

of transportation, as virtually so as are the horses,

harness and vehicles of other systems. If an

Electric Locomotive Headlights.

The steam railroad journals of the country appear to be

agreed that the substitution of electric for oil headlights

on locomotives should be encouraged. The Railway Re-

view has this to say on the subject:

The difference between running with and withcut an
electric headlight is that an engineer can by looking out
of his cab window know whether his train is in danger,
while with the ordinary headlight he is making a plunge in

the dark and taking it for granted that the track is clear.

There are so many risks necessarily incurred in the
operation of railroads as to make it imperative that such as
may be avoided shall be, and in a degree at least the dan-
ger from obstruction on the track at night is one of this

kind. Where electric headlights have been used and the

engineers have been accustomed to them, they say they are

afraid to run without them, and a few rides on engines,
first with one light and then the other, will lead any one
to the same conclusion. One of the strong points of the

electric light is that with it signals and targets can be seen

as readily at night as during the day, and, therefore,

should a single light at any time be extinguished or the

glass broken so as to give a wrong signal, there is no dan-

ger of an accident, as the signal is still effectually given.

Some roads have gone so far as to do away with all switch

lights and depend entirely on the electric headlight for

distinguishing the position of the switches, and- find It

satisfactory in every way.

A Fish Story.

What electricity is doing and will do for table decora-

tion is foreshadowed, according to the veracious N'ew
York Times, in an account of a recent feast, where a dish

of jelly was illumirated by an electric light shining

through the mass. The effect of this dish, set in flowers

and protected by a silver cover till the moment of expos-

ure, is very striking and original. The use of minute
electric batteries is making most startling effects possible.

fi^ ^ z

Jewels, flowers and food can be lighted up in remarkable

and very effective ways. Even the illumination of gold

fish was possible to the wizard, Edison, who set them in

a little table fs an ornament, and having got them to pond
swallow tiny electric lamps connected with a dynamo by
an almost invisible wire passing from their mouths, they

flashed about brilliant and resplendent.

Some experiments have been made on a telephone line

formed by coupling to one another the Trieste-Vienna-

Prague-ReichenbergZittau-Berlin lines, a total distanceof

some 600 miles, when it was found that although a melody

was easily transmitted, speech was not very distinct. The
experiments are considered to be so promising as to raise

afresh the question of the advisability of telephonic com-

munication over this route.
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The domioant faction of the loslitute is resourceful and

diplomatic, and we cannot refrain from extending onr con-

gratulations upon the skill displayed in the management

of the last campaign. The gentlemen comprising the

coterie in control have cot only perpetuated their own rule,

but they have succeeded in deluding their old enemy, "the

pioneer, etc.," and committing it to their fortunes.

That was indeed a good political stroke, which silenced

criticism in that quarter and secured a champion, old and

decrepit though it be, but enthusiastic nevertheless, and

voluble. And all, too, for a place in the council!

Governor Flower has vetoed the bill passed by the

last Lfgislaiure of New York repealing the law of 1893

under which the superintendent of public works was

authorized to giant a franchise to an electric company for

the establishment, operation and maintenance of a system

of electric propulsion on the canals of the state. The
governor claims that the proposed bill, if permitted to be-

come a law, would place in the hands of the Cataract Gen-

eral Electric company a monopoly of this business, but it

is hard to see how any other state of affairs can exist in

view of the contract which that company now has with

the state. As a matter of fact the governor should have

interposed his objection when the superintendent, a

subordinate of his, contemplated making the contract.

Tht Legislature was unable to get the bill through in

lime to stop this action, and a word from Governor Flower

would undoubtedly have postponed the issuing of the

papers. The haste d^phyed in granting this valuable

frnnchise to a lot of politicians and wealthy men disgraced

theadministr^t- j and was enough to condemn it before

the people. I . view of these facts it is s'mply ridiculous

for Goverror Flower to assume the position of defender of

the people's rights against a threatened monopoly.

Elsewhere in this issue is presented an outline of the

proceedings of the eleventh annual meeting of the Amer-

ican Institute of Electrical Engineers, at Philadelphia,

last week. Generally speaking, the gathering may be said

to have been successful, though the action taken on some

particular points will, no doubt, be a source of regret to

many. The council ticket was elected, the report of the

committee on units and standards was approved, and the

programme as prepared by the management was closely

followed. Much attention was devoted to social features,

and it was generally agreed that in this respect at least the

eleventh annual gathering of the Institute far outshone all

former meetings.

Concerning the work of the meeting it may be said that

the papers presented were of a h'gh order, and that the

discussion of some of the subjects was very interes'ing.

A few of the papers were passed without any comment,

and others received very little attention. This was due to

the failure of the contributors to hand in their papers in

time to have them printed before the meeting. This, of

course, is to be regretted, and it is to be hoped that all

papers presented at future meetings will be submitted in

ample time to enable the members to become familiar

enough with their contents to discuss them intelligently.

Occasionally the Ehcirical World of New York has

an attack of hysteric?, and these are always amusing; but

there is really nothing quite so funny about this erratic

journal as the little gems of information tucked away at

the bottom of columns, where they sparkle none the

less brightly because of their inconsiderable dimensions

and child-like simplicity. It is here that we come across

the correction of errors, an occasional anecdote of Lincoln

in terms easily understood, the words-of-one-syllable ac-

count of the mathematical process involved in expressing

kilowatts in horse powers, and other pleasing knowledge

in a diluted form. Each little nugget has its own attract-

ive heading and does what it can, in its simple, cheery

way, to enliven the otherwise rather dull columns of the

World. This benevolent intention is evident in the

sprightly title of last week's addition to the collection,

"No Wonder They Pop When They Break,'' and the

delight of the reader is further increased by reading of

the atmospheric pressure on the "bulb of a 2,000 candle

power incandescent lamp." Such a lamp would un-

doubtedly pop when it broke, and, as the World inti-

mates, that fact would not be surprising. The wonder

lies in the lamp itself. From its boundless store of

technical knowledge cannot the "pioneer electrical jour-

nal" vouchsafe us other tiny bits in relation to this inter-

esting lamp and the popping thereof? We await farther

revelations with much interest.

It is fitting at this time, the fiftieth anniversary of the

establishment of electric telegraphy in the United States

and in the world, that attention should be again directed

to the career of the man to whom, more than to any other,

civilization owes the magoificent impetus given by this

invention. This man was Samuel F. B. Morse, and

although attempts have been made to deprive him of the

laurels that are justly his, his fame remains undimmed, and

his name, so far as we can now judge, will go on through

the annals of time as one of the world's greatest benefac-

tors. It is true that others conceived some idea of the trans-

mission of intelligence by electrically transmitted signals;

but it was Morse who, independently, invented a practical

telegraphic system; it was Morse who, despite ridicule,

privation and discouragement of every kind, realized the

great possibilities of his idea and persisted in forcing the

world to accept its benefits; and it is the Morse system,

or some modification of it, ihat is in use throughout the

globe to-day. Surely this man was entitled to the honors

that were heaped upon him during his lifetime; and a

retrospective tribute at the end of the first half-century of

telegraphy is none the less out of place.

The most important feature of the collection of facts

bearing on the great inventor to which such a considerable

portion of the Western Electrician is this week de-

voted, is the reprinting of Morse's own account of the in-

vention of the telegraph. This is a' most interesting

story, modestly and clearly written, and will probably be

entirely new to most of the younger readers of this jcurnal

and hardly less enjoyable to the small number who may
have seen it before. Prof. Morse gives a vivid account of

the difficulties encountered and of the method employed
in thinking out and constructing the first rude instruments,

and no one can fail to have a greater admiration for the

man after reading this calm statement. He was one of

the greatest Americans, and it is a disgrace that some
lasting memorial has not been erected to bis memory be-

fore this in the capital of the country, where tc spent so

many anxious days. A movement for a statue in Wash-
ington is now on foot, and we hope that Congress will

make the ^necessary appropriation.

An interesting feature of the increasing competition be-

tween the telegraph and long-distance telephone is de-

veloped by the fact that the wires of the latter bave very
largely replaced those of the former for private lines for

stock exchange business between Chicago and New York.
It is stated that between the two cities there now remain
but two systems of private wirfes of the old sort. All the

other concerns now employ the long-distance telephone

wires. The telegraph companies have consequently lost

all this private wire business with these two exceptions,

and the telephone company has captured it all.

This is a significant indication of a perfectly apparent
probability of a clash between the Western Union Tele-

graph company and the American Ball Telephone com-
pany, which is, of course, behind the American Telephone

& Telegraph company, which operates the long distance

telephone system. These two great monopolies, long work-
ing in concert by a written agreement, are now, to a con-
siderable ex'ent, business rivals, and the conflict of interest

is every day becoming more apparent. By its activity in long-

distance work the Bell company has invaded the field of tele-

graphic business, and this system is being constantly extend-

ed. It is difficult to see how the two companies can fail to

come more and more in'o compeiition, especially as it now
appears to be only a question of time when a large pro-

portion of the press dispatches of the country, especially

those sent as "specials," will be transmhteed over the

telephone. The revenue from newspapers and news-

gathering associations forms a very large item in the in-

come of the Western Union Telegraph company, and it

will not regard a formidable encroachment with equa-

nimity.

Beside the volijme of business already diverted to the

long-distance telephone and in prospect, it must be re-

membered that there is nothing to prevent the Bell company
from itself engaging in sending messages by telegraph if it

becomes so minded. It may well be borne in mind that the

name of the long-distance company—the American Tele-

phone & Telegraph company—can hardly be deemed as

conciliatory by the Western Union company. With the

expiration of fundamental and auxiliary patents, competi-

tion in the local telephone business has already begun.

Every impDrtant electrical supply house has a telephone

outfit for sale or announces that it soon will have. With-
out minimizing the great advantage to the Bell company
of its experience, entrenched position, capital and still

unexpired patents, it will be recognized by all—and

by none less quickly than the keen minds in the

service of the American Bell company—that the

days of telephonic monopoly are numbered. Here-

after the Bell people will have to meet growing competition

in their own field, with a lessening margin of profit.

What wonder, then, if the company, with the unsurpassed

facilities at hand in its finely constructed long-distance

lines, decide to broaden its field by combining telegraphy

with telephony ? The contingency is by no means im-

probable.

It will be seen that the situation is one of great interest

and importance to the entire commercial community. Both
of the great corporations that seem destined to meet in

conflict are regarded with hostility by the people generally,

the telephone company being perhaps more deeply disliked

than its older rival. The weapons used in the fight will

undoubtedly consist of reductions in rates, largely,

and the public, which receives the benefit,

will not feel disposed to place any obstacle in

the way of the merry war, but will rather rejoice at its

continuance. The rival companies understand this per-

fectly, but, as has been shown, the trend of events is such

that it is difficult to see how the fight can be prevented.

The condition of affairs is further complicated by the

existence of the enterprising and well-managed Postal Tele-

graph-Cable company. Who can tell what its attitude

will be? At any rate, the situation is full of promise to

the public at large, and the opening gun of the warfare will

be a welcome sound in the ears of the American people.
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The Eleventh Annual-General Meeting
of the American Institute of Elec-

trical Engineers.

The eleventh annual meeting of the Institute was con-

vened in Philadelphia, the city of its birth, on Tuesday

morning, May 15th, in the rooms of the Engineers' club,

1122 Girard street. The hall selected for the meetings

was small, but in other respects admirably adapted to the

purpose. It was provided with an excellent blackboard,

an adjunct which the New York members fully appreci-

ated, as their own headquarters were not provided with

one, and for the experiments requiring it the 500 volt

street railway current was brought into the building.

Philadelphia is renowned for its hospitality, and its

reputation suffered nothing on this occasion. In fact, the

local committee of arrangements outdid ilseU in that un-

obtrusive way which is so delightful to the recipients of

attention, and which is the acme of the art of entertain-

ing. Chairman Elmer G. Willyoung, and his efficient

corps of assistants, seemed to be here, there and every-

where at the same time—that is to say, they always seemed

to be on hand at the right time, and to anticipate the

wants of the visitors. The early hour of meeting prevent-

ed a large attendance at the opening s; ssion, as only a

small portion of the New York contingent arrived before

noon. By afternoon, however, the crowd had increased,

and at the afternoon session the room was ful'.

TUESDAY MORNING SESSION.

The meeting was called to order by President Hous-

ton, and the minutes of the last annual meeting read and

adopted. The next business in order being a canvass of

the votes for officers, G. R. Metcalfe and Francis R.

Upton were appointed tellers, and the ballots were turred

over to their care. Mayor Stuart was then introduced.

In a few happily chosen words he welcomed the Institute

to the city of Franklin. Of the eminent scientist, he said,

that although he was not a native of Philadtlphia, he had

spent most of his active career there, and it was there that

he had enticed lightning from the clouds. He was a great

electrician in his own day, but the speaker thought no one

would be more surprised at the advancement of the present

day than Franklin, could he but come among us again.

He hardly thought that the great philosopher wou'd be

considered an electrical engineer to-day notwithstanding

he planted the seed from which grew much of that which

we see around us. Franklin was not with us to-day, but

the visitors could see his grave if they felt so inclined. In

view of all the circumstances, he thought Philadelphia a

particularly appropriate place for this meeting, and in the

name of the people of Philadelphia, in behalf of his pro-

fessional brethren, and as an official of the City of

Brotherly Love, he welcomed the visitors to Philadelphia,

and invited them to visit and criticize, if they could, the

municipal electric plant, of which he and all other Phila-

delphians were proud

.

Prof. Houston replied in an appropriate manner in be-

half of the Institute and then introduced John C. Traut-

wine, Jr., president of the Engineers' club, who made

some remarks. While the Engineers' club, he said was more

general in its scope and local in its character, it embraced all

branches of engineering, and claimed among its members

many electrical engineers who were an honor to the club

and to their profession. Speaking in behalf of the engineer-

ing profession at large, and of the Engineers' club in

particular, he extended the members of the Institute a

welcome to the city and to the club's rooms.

The report of council for the year ended April 30, 1894,

was read by title and an auditing committee consisting of

Elmer G. Willyoung and William J. Hammer was

appointed, who, after examining the books, reported

favorably upon them and the report was officially adopted.

The next business in order was the reading of the report

of the committee on units and standards. According to

this report the committee had written to the leading

foreign electro-technical societies asking each for its defi-

nition of the term "inductance." In reply, one of these

expressed no opinion; two defined it as the "coefficient of

induction," and one defined it substantially as a watt-less

resistance. The majority being in favor of applying the term

to the coefficient of induction, and that being the sense in

which Mr. Heavysides, who first applied the term, used it,

the committee had recommended that the term "induc-

tance" should be applied to the coefficient of induction and

that it should represent a length and be expressed by the

symbol L.

Mr. Steinmetz argued that it was necessary to have some

term by which to express that spurious resistance which

has already been defined in several ways. There were

two ideas conveyed in any generic term, viz. : that of self-

induction, pure and simple, and angular velocity. As long

as there were two meanings to be conveyed he thought

there would be less confusion by letting the matter stand

as it was because then writers or speakers would be careful

to state explicitly which of the two meanings they meant

to convey, whereas, if a name were given to either of them

there would always be a doubt as to which was meant.

Dr. Bedell endorsed Mr. Steinrae'z's position, but

would limit the meaning of "inductance" to self-induction

alone. Mr. Kenneily, chairman of the committee on

units and standards, stated that as at present used there

were two entirely opposite meanings applied to the term

and it was most important, since the term "inductance"

was in constant use that it should be settled once for all

which definition should be given to it. It had been hoped

that the electrical congress would decide it, but it did not.

It was to put an end to this very confusion that these

letters had been written. The general feeling seemed to

be that the term inductance should be defined as the

coefficient of self-induction and not as a resistance as the

French society held. Heavysides, who originated the term,

defined it as the coefficient either of self or mutual induc-

•lion The recommendation of the committee was finally

adopted.

Mr. Steinmetz then said: "Well, if the coefficient of

self induction is to be called 'inductance* I would like to

see the ratio

Out of plane component of E. M. F.

Current,

given the name 'reactance.'" This proposition was put as

a motion and was seconded by Kenneily and unanimously

adopted, so there is another new name to add to the

already long I'st.

The question of the recommendation to Congress to

legalize the units adopted by the electrical congress, was

on motion of Carl Hering referred to the committee on

units and standards.

The secretary presented invitations:

From the Bell Telephone company, extending the use

of the long distance telephone to the members.
From A. Faulkner, to visit his shops to inspect the 8-

inch projectile made for the Zalinski gun.

From Dr. Fetteral, to visit Girard College.

From President Stile, to visit and make use of the

library of the Historical Society of Pennsylvania.

From the La Roche Electrical Works and Queen & Co.,

to visit their establishments.

From Dr. William Pepper, to visit the University of

Pennsylvania.

From the Gerraantown Electric Light company, to visit

its station.

From John C. Trautwine, Jr. , president Engineering
club, to make use of the club's quarters.

From Dr. Wahl, secretary Franklin Institute, to visit

and make use of the library of the Franklin Institute.

From the Athletic club, to make use of its quarters, and
from the Drexel Institute of Arts, Science and Industry,

to view the institution.

The secretary announced that at the meeting of council,

the following gentlemen had been elected to associate

membership.

Arthur W. Berresford, B. S M.*E., Brooklyn, N. Y.;

Joseph Bi jur, New York; Henry R. Chadbourne, Jr.,

Troy, N. Y.; Sumner W. Childs, Baltimore, Md.; LeRoy
Clark, Jr., New York; Clarence E. DooHttle. Aspen; Colo.

;

Frank H. Dorr, San Francisco, Ca'. ; Frank W. Glading,

Philadelphia, Pa.; Arthur Hartwell. Pittsburg, Pa.; Foster

L. Haviland. New York; William R. Hewitt, New York;
George C. Holberton, San Frarcisco, Cal.; George H.
Morse, Exce'sior. Minn.; Walter W. Nicholson, Utica, N.
Y.; B. W. Phi brick, Rhinecliff, N. Y.; Charles W.
Ricker, Buffalo, N. Y.; Clayton H. Sharp, Ithaca, N, Y.;

Prof. Wilber M. Stine, Chicago, 111.; George A. Tower,
Richmond, Va.; Hugh M. Wharton, Newark, N. J,
and Samuel B. Winchester, Holyoke, Mass.

Ttie following named associate members were trans-

ferred to full membership:

James Grieve Lorrain, London, Eng. ; Alfred E.Wiener,
Schenectady, N. Y,; Henry A. Craigio, Boston, Mass.;
W. F. C. Hasson, San Francisco, Cal.; Edward B. Ives,

Phiadelphia, Pa.

Mr. Phelps next offered a resolution to the effect that

the expenses for reporting the proceedings of the Chicago

meetings, not to exceed $10 per meeting, be borne by the

general fund, until further notice. The resolution was

adopted.

At this point the tellers asked for an interpretation of

Rule V paragraph 4 of the rules which says that members

must add their signatures to the voting envelopes. They

reported that the names on a number of the envelopes were

not autographic—some were typewritten, some embossed

and others made with rubber stamps and were therefore

not signatures in the strict sense. It was ruled that all

such should be received as signatures.

Mr. Phelps next called up the tabled motion of revision

of the election rules. The secretary having read the report

of the committee on revision Mr. Phelps and Carl Hering

offered amendments, which were rather additions to the

proposed amendments, providing, the one that associates

elected after the voting blanks were sent out should be

entitled to vote and the other fixing a time when the polls

should be closed, which was the hour of calling the meeting

to order—whatever that might be.

There was considerable discussion on both of these

motions, but they were both finally adopted, after which
the meeting adjourned to reconvene at 2 !. m,

AFTERNOON SESSION.

The meeting was called to order at about 2:30 p. m. with

a large attendance. It was announced thac Mr. Wurlz's

paper would be postponed until Wednesday morning on

account of his inability to complete all the arrangements

for his expirements in time.

Mr. Upton, one of the tellers, announced that the coun-

cil ticket had been elected by such majorities that it seemed
scarcely necessary to announce the vote.

President Houston, after having acknowledged his re-

election, read his address, "A Review of the Progress of

the American Institute of Electrical Engineers," in the

course of which he said:

The American Institute of Electrical Engineers is in no
sense a local organization. It has in view the interests of
no particular section of country, but, on the contrary, is a
national body. It represents the electrical profession in

all parts of our great land, and welcomes into its mem-
bership bright and progressive men in the electrical pro-
fession, wherever they may be located.

But while the Institute is in no sense a local body, so
that no city can properly claim as a right the high privi-

lege of having the annual meeting held in it, yet there is,

perhaps, at this time, a special fitness that the annual
meeting which witnesses the closing of the first decade of
our association should be held in the City of Brotherly
Love, where the Institute had its birth.

The International Electrical Exhibition, held in 1884 in
Philadelphia, under the auspices of the Franklin Institute

of the State of Pennsylvania, was called together at an
exceedingly favorable moment. Eight years had elapsed
since the Centennial Exhibition of 1876 in Philadelphia
had sown broadcast the germs of public interest in elec-

tricity, and thus laid the foundation for a belief in the
bright promises of the electric future. These germs,
carried to all parts of the land, were beginning to bear
fruit, and a body of earnest and intelligent workers had
sprung up on all sides, so that our comparatively limited
knowledge of electrical science was markedly increased,
although in an extremely irregular and unsystematic
manner.
Between 1876 and 1884, nearly a decade, the work done

in the electrical field was necessarily of a pioneer and in-

dependent character. The great principles of the science
already discovered and announced were but vaguely under-
stood, and needed the practical man to carry them into

actual commercial use. To a great extent each investi-

gator trod the path of discovery alone, gropingly pene-
trating into the regions of the unknown, unaccompanied
by his fellow-investigator, and often, indeed, unconscious
of his existence. Had this early work been properly
organized much of the labor expended in going over ground
already trodden might have been saved; but it is by no
means clear that this labor was in vain for the weal of the
electric future, for truths thus repeatedly wrested from
nature and established again and again by independent
investigators cannot be too highly prized.

In our nineteenth century activity events move rapidly.

In less than a decade from the time of the Centennial
Exhibition of 1876, namely, in 18S4, the time had come
when the advantages of congregation as opposed to segre-

gation were to be demonstrated, when the lonely investi-

gator was to be brought into contact with his brother toiler

and taught the advantages of organized work and free

exchange of ideas.

Happily the International E'ectrical Exhibition in Phil-

adelphia, of 1S84, already alluded to, brought together
the workers in electricity both in this country, and to a
certain extent, in other parts of the world, not only during
the exhibition itself, but especially during the completion
of the buildings and the arrangement of the exhibits.

The varied exhibits thus .brought together from all sides

were a revelation to these hitherto independent workers,
and showed them from what had already been accom-
plished by electrical science what might reasonably be
expected in the 'near future. The stimulus, so excited,

culminated in the organization of the distinguished body I

now have the honor of addressing.

At the same time the United States government ap-

pointed a United States electrical commission, authorizing

it to conduct a national conference in Philadelphia during
the progress of the International Electrical Exhibition.

Fortunately for the cause of electrical science, the com-
mission, after due deliberation, determined to appoint as
membersof this conference not only those investigators in

the physical laboratory and lecture-room, the college and
university professors, whose labors have always proved
of such immense value to the world's weal, but also those

equally important investigators, the inventor and actual

worker in the commercial electrical field, whose knowledge
of princples is based on actual experience; a class that proves
the correctness of its ideas by subjecting them to the test

of actual trial on a commercial scale.

There was thus convened in 18S4, in the city of Phila-

delphia, a notable gathering of men who had long toiled

in the electric field, both in the so-called pure sciences and
in the applied sciences, and I feel sure that each class

recognized the fact that it learned much from the other.

I think it would be difficult properly to estimate the good
that has accrued to electrical science, not only in this

country, but also in the world at large, from a properly

organized association of specialists In a practical branch



264 WESTERN ELECTRICIAN. May 26, 1894

of science like that of electricity. H we can properly

trace from tlie circumstances attendinR a single elccirical

exhibition and series of conferences held in Philadelphia

in 18S.1, a great awakening in the field of electricity, what

must have been the inlluence for good exerted by a body

like ours, which, I think, 1 am correct in saying incudes

all the distinguished practical eleitricians in ihis country?

A glance at the transactions of ihe Institute will show

the extended and valuab'c character of the work of its

members. This work embraces notable inventions, ex-

tended commerc'al applications and valuable researches;

as, for example, researches in high frequency discharges;

the development of alternating current a. paratus for elec-

tric welding and for the transmission of power; improve-

ments in continuous current apparatus; improvements

in the practical applications and control of electric

motors, for traction, mining, manufac'uring and other

purposes; improvements in telephony and in telegraphy;

improvements in the application of electricity to varicus

chemical processes; improvements in des'gns lor electric

machinery; improvements in electric lighting apparatus of

various descriptions and developments in electro-therapy.

The work of the Institute as a body has also been of a

broad and valuable character. Another action of which I

think the Institute mav be proud has been its provisional

adoption of the well-known names of Gilbert, Oersted,

Gauss and Weber for the most important quantities in the

magnetic circuit, thus filling a well-defined void in the

practical development of the dynamo, motor and magnets

generally. These names have already been favorably

commented on in Europe, where they have been embodied

in at least one standard text book.

It would be ungenerous in me in thus reviewing the

causes which have led to the development of clectiical

science in this coun rv to fail to mention another potent

factor. I refer to the electrical pres'. I recoguize its

power and the good it has accomplished in spreading

broadcast over the country, not only to the members of

the Institute, but to all interested in tlectrical progress,

the knowledge of evtry great advance made in electric

science In a certain sense, however, the electrical press

supplements the iofluence of the Institute, because the

press, unlike the Institu e, cannot bring electrical workers

together, but can only guide and disseminate the conclu-

sions they have reached.

We are naturally and properly proud of the progress

shown by our Institute in the first decade of its existence.

I ask you now in all seriousness how has this progress

been assured? Clearly by the establishment of a central,

organized body, as distinguished from separate, independ-

ent and possibly antagonistic bodies; by the establishmert

of a central body, which derives its authority from a mem-
bership extending over the entire country.

Is it credible that independent, disconnected and pos-

sibly antagonistic societies, located in as many separate

cities as there are groups of members sufficient to form

separate societies, can hope to accomplish as much good

in so short a time as has been accomplished ? Would not

the disintegration of our Institute prove to the electrical

engineers of this country little short of a calamity ? Might

not the establishment of separate organizations result in

mutual jealousies and intense sectional feeling, and, con-

sequently, in a tendency to the continuance of errors once

contracted ?

Partisanship and intelligent scientific work, in the nature

of things, have nothing in common. The true scientific

instinct is shown in the desire to know the truth for the

truth's sake, and the true electrical engineering instinct is

to accomplish the best work in the most economic manner
possible. To insure the greatest success I feel sure you

will agree with me there must of necessity be a central

governing body, viz.: The council of the Institute, de-

riving its authority from a membership extending all over

the country, and vested with the power of speaking au-

thoritatively for the Insti'-Ute between the periods of recog-

n'zed official meetings.

Prof. Anthony followed with a paper "On the Subdivis-

ion and Distribution of Artificial Sources of Light." This

was a discussion of the minimum theoretical luminous

Efficiency of units of various kinds in various arrange-

ments, dealing only with the direct rays and not consider-

ing the modifying influences of reflection. The discussion

led to a comparison of the effective illumination under

these conditions between incandescent and arc lamps. The

conclusion was that "unless the area to be lighted is so

large as to require about 500 incandescent lamps distrib-

uted uniformly over it. the use of full (sc-called 2,000 can-

dle power lamps) arc lamps requiring the same power, will

leave some parts of the area less brilliantly lighted."

Speaking of arc lamps, he said: "And here I wish to

enter a protest against the assumption that I often find in

discussions of this subject.that the so-called 1,200 and 2,000

candle power arc lamps are 1,200 and 2,000 candle lamps.

There is no 450 watt arc lamp in use that will measure

2,000 candles'in the direction of greatest intensity, and

compared with other artificial sources for general illumina-

tion, that is, measured as other sources are measured, there

is no 450 watt lamp that will give, when surrounded by a

glass globe, 500 candles."

Continuing, he said: "Of course, in deciding between

the use of arc and incandescent lamps in any special case,

there are other questions to be considered besides that

required to operate. Practical questions of installation

may outweigh all others. The question IJhave considered

is purely one of efficiency, and in treating that question I

have assumed that every part of a space to be lighted needs

the same amount of light. I have ornitted from the con-

sideration all effects of rellection from ceilings, walls, or

relUc'ors purposely provided, as these are too various and

depend too much upon the conditions in each special case

to be introduced into a general discussion. My main ob-

ject has been to point out to just what extent the general

illumination of a space is affected, other things being equal,

by the use of large in the place of small sources using in

the aggregate the same power, and I trust the figures and

il ustrations I have given may be found useful in consider-

ing the special cases that may arise."

Quite a discussion followed, which was opened by Mr.

Perry, who said he was astounded at some of the figures

given by Prof. Anthony. Thousands of determinations

of the candle power of so-called 2,000 candle power lamps

had been made which had varied between, say, 750 to 1,500

candle power. Some had gone higher than the larger and

some below the smaller figure, but taking 1,000 as the

mean, which was fair for these determinations which were

made without globes, Prof. Anthony's figures would seem

to imply that clear globes absorbed 50 per cent, of the

light, which, of couse, every one knew was impossible.

Prof. Anthony had stated that no 450 watt lamp, when

surrounded by a glass globe, gave 500 candles. This

certainly could not be correct.

Prof. Houston said he could not believe such a state-

ment, and asked whether the figures applied to long or

short arcs. The reply being that they appMed to long

arcs he said he had asked the question purposely, thinking

that if they applied to short arcs they were due to the

shadow occasioned by the crater. He could not see how

such figures could be true, and thought there must be

some mistake.

Mr. Hammer asked if the figures, 500 candle power,

had been computed, or ivere they the result of test. It

was a matter of great importance that such a statement

should not go out if it were not true. He also asked

what Prof. Anthony would allow for minimum, and what

for average candle power?

Prof. Anthony replied that the 500 candle power meant

the mean spherical illumination.

Prof. Houston reiterated his opinion that Prof. Antho-

ny's figu'es were wrong, and stated that he did not think

it fair to measure the illuminating power of an arc lamp

alone in a horizontal direction.

Mr. Steinmetz thought the figures given probably not

far from correct. He had worked an incandescent lamp

up to an efficiency of about Yz watt per candle. This was

the temperature at which it broke, and about the tempera-

ture of the volatilization of carbon, and consequently

about the temperature of maximum possible illumination

of carbon- The results he obtained tallied fairly well with

Prof. Anthony's figures.

Dr. Pike sta'ed that he had made a very large number

of determinations of the illumninating power of so-called

1, 220 candle power lamps, and his results tended to cor-

roborate Prof. Anthony.

Mr. Pope suggested that the practical efficiency depend-

ed upon the purpose of the lamp.

Mr. Upton, in speaking of the effect of reflection upon

illuminating efficiency, said that it had a very marked ef-

fect and varied with the character of the walls. Different

rooms would vary three fold in the illuminating efficiency

of the same lamps.

There being no further discussion, Mr. Hammer arose

and ijtated that he wished to bring before the Institute for

their consideration the standard rules adopted by the Na-

tional Electric Light convention for electrical construc-

tion and operation. These rules were the outgrowth of a

number of years' work by the committee of the National

association, and he believed were now nearly perfect.

Every one recognized the desirability of having

uniformity in such rules, and he believed that

they were a proper subject for action by the Institute. The
Naf'onal Electric Light association desired to have the

Institute take official action on them, believing that if they

met the approval of this body, uniformity of practice

would be assured. To this end he moved that the presi-

dent appoint a committee of five to consider the rules.

President Houston appointed as such committee Messrs.

Hammer, Perry, Steinmetz, Kennelly and Weston.

The session then adjourned to visit the power station of

the Philadelphia Traction company. Upon reaching the

station the members were taken in charge by C. A. Bragg,

manager of the Philadelphia office of the Westinghouse

company and E E. Keller of the Pittsburgh office, who
e.xplained every detail of this magnificent plant. There

are at present five multipolar generators of 500 horse

power each in operation and there are foundations com-

pleted for four 1,500 horse power generators and engines

in addition. The Philadelphia Traction company has 300
miles of track covered by cable, horse and electricity. This

is all being transformed into electric lines. At present the

company operates 178 motor cars in regular service, and

during busy hours it puts on 25 to 30 more.

TIIK RECEPTION AT THE MANUFACTURERS' CLUI!.

In the evening the members of the Institute were

tendered a reception by the engineers and manufacturers

of Philadelphia under the auspices of the Engineers'

club and the Electrical Section of the Franklin Insti-

tute. On this occasion the elegant quarters of this most

conservative and exclusive club, the Manufacturers' club,

were thrown up. The Philadelphians turned out strong to

make the event a pleasant one and the ladies added their

charm to the occasion by a generous presence. On the

third floor rear, is the ball room which was especially

decorated for the occasion with ferns and vines among

which were interspersed a profusion of colored miniature

incandescent lamps. The effect of this was charming and

was still further euhanced by the beauty of the ladies and

their costumes and the strains of the waltz to which not a

few kept time. The front part of this floor was monopo-

lized by the bachelors and other horrid men who preferred

the solace of the weed to those of terpsichore. Up stairs

another flight an elegant spread was provided and the

patter of footsteps both ascending and descending testified

to the high appreciation in which this part of the enter-

tainment was held.

At a late hour this meeting adjourned also, but the

occasion will always be cherished by those who participated

in it, as one of the pleasantest of their experience.

WEDNESDAY MORNING SESSIO.V.

The meeting was called to order promptly at 10 o'clock,

and after a few announcements by the secretary, W. W.
Griscom of Haverford, Pa , was introduced, who read a

very well prepared paper on " Some Storage Battery

Phenomena." Mr. Griscom has been a very intelligent

and earnest student of the storage battery, and was listened

to as an authority. The disrepute into which the storage

battery has popularly come on this side of the Atlantic

was tersely and amply explained in the following sentences

:

"A storage battery continually worked to its commercial

rating is a commercial failure. A storage battery worked

sufficiently within its capacity is invariably a commercial

success."

A number of curious phenomena noticed by the speaker

in his study of the question were spoken of and explan-

ations suggested.

After the close of the paper. Dr. Duncan added some

interesting remarks on his own work in the same direction,

and the remainder of the morning session was devoted

to the reading of Mr. Wurtz's paper on *' Discriminating

Lightning Arresters and Recent Progress in Means for

Protection Against Lightning."

This lecture was fully illustrated with experiments, and

elicited a very full discussion, in which Messrs. Kennelly,

Steinmetz and Jenks took a prominent part.

AI'TERNOON SESSION.

Prof. Crocker's paper was the first on the programme. Its

title was "Unipolar Dynamos for Electric Light and

Power." This paper excited some rather pointed criti-

cisms.

Prof. Dugald C. Jackson's paper on "Alternating Cur-

rents and Fuse Wires," in the absence of the author was

read by Prof. P. Jackson. Dr. Waldo suggested that much

of the value of the paper was lost because the analysis of

the metals were not given.

The next paper was by Prof. R. B. Owens, of Lincoln,

Neb., on "Test of Closed Coil Arc Dynamos," in which he

gave some details of tests made on the Wood arc machine.

"The Relative Advantages of Toothed and Smooth Core

Armatures," was the title of a paper by Alton D. Adams

which was read by Prof. Anthony. The discussion which

followed occupied the rest of the afternoon.

THE ANNUAL DINNER.

Tois dinner, served at the Hotel Metropole, was one of

the most noteworthy social-scientific events from an elec-

trical standpoint, that has occurred in this country.

President Houston presided and called upon the following

named gentlemen to respond to the sentiments selected:

The Electrical Press. George M. Phelps
Commerical Electrical Engineering. . . . H. Ward L onard
Mathematics and Electricity A. E. Kennelly
The Philadelphia Committee Elmer G. Willyonrg
Electrical Engineering Education Dr. M. I. Piipin

Electricity and Time James Hamblet
Power Transmission C. F. Scott

Electricity in the West Prof. R. B. O wens
The Electrical Expert Prof. Wm. A. Anthony

The responses to these toasts were remai kable for the

apparent endeavor to avoid anything approaching levity.

Mr. Kennelly's response to the toast "Mathematics and

Electricity" which was expected to be more or less techni-
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cal proved to be the happiest effort of the evening, and

was received vkith great applause.

THURSDAY MORNING.

Ruber more promptly than would have been expected

from the late hour of adjournment of the previous night,

the meeting was called to order by Prof. Houston and after

a number of announcements had been made, Mr.

Willyjuag read his pipar on "S:andirdizing Electrical

Measuring Instruments." He was followed by Dr. Bideil,

who read a most important paper describing a new optical

phise indicator. His paper was an account of a new de-

vice for solving in a very simple way what has heretofore

been considered a difficult problem.

Prof. Albert C. Crehore's paper, which came next in order

is likely to be epoch-making. In this he described a method

of his invention by which it was possible to record any

kind of variable current at itb instantaneous values, using

for this purpose the rotation of a beam of light instead of

that of a ponderable body.

Thursday afternoon and evening were given up to

a ''planked shad dinner" at Gloucester, N. J., which was

certainty the crowning feature of ihi social side of the

convention.

After v'siting Cramp's ship yards the members re-em-

barked on the smill excarsioa boat and proceeded down
the river.

Of course the first thing on the programme upon reach-

ing Gloucester was to take up a more or less graceful

grooping before the camera. And after this the party

was invited to take a ride on the Gloucester electric rail-

way. This pleasant trip over no time was lost in testing

the virtues of Delaware shad, and if one could judge by

the rapidity of its disappearance, the flavor was fully ap-

preciated. Then followed the intellectual feast. T. C.

Martin, acting as toast-master, made the condition, that

on acconat of the great levity indulged in by the speak-

ers of the evening bafore, not more than one joke was to

be perpetrated by any one speaker on the occasion in

hand.

Dr. Emery, who led off with a very humorous and happy

speech, was followed by others in the same vein, but the

paiticular feature of the whole occasion was S'.einmetz's

exposition of the possibilities in the way of lightning ar-

resters, which would revolutioniz; all of our present meth-

ods by utilizing tbe power of the tidal waves, which were

to be stored in vibrators at stations along the coast and

transmitted through space. Steamships, railway trains,

etc., would be supplied with current by erecting resonators

to collect the ethereal vibrations sent out from the coast

stations.

After the toasts were finished, the party re-embarked

and after sailing down the Delaware and back through the

Schuylkill river, reached Chestnut street about ten o'cbck

in the evening.

FRIDAY'S SESSION.

The members, apparently none the worse for their trip

down the river, were prompt in their attendance on this

last morning of the convention, and Dr. Pup'n, realizing

the shortness of the time at the disposal of the Institute,

instead of reading his paper in detail, gave the substance

of it in a series of remark which covered his investigations

on resonance analysis of periodic currents.

Dr. Duncan's paper on experiments, with two-phase

motors, closed the consideration of papers. He presented

a large number of diagrams, but unfortunately his paper

was not in the hands of his audience, and did not receive

the discussion it deserved.

Thus closed the most memorable convention in the

history of the American Institute of Electrical Engineers.

Engineers Visit the LaRoche Works.
Of the many hospitalities extended the visiting dele-

gates to the meeting of the American Institute of Elec-
trical Engineers at Philadelphia, none was more enjoyed
than the impromptu reception given by the LaRoche
Electric Works at the close of the business session of the

Institute on Friday, when some fifty delegates under the

escort of Secretary J. Frank Stevens, of the LaRoche
company, were taken out to its factory. The vis'tors were
welcomed by President LaRoche, and after subscribing

their names to the register, that they might receive a

souviner of theoccasion, they were invited to partake of a

bounteous luncheon. At the request of the visitors, T.
C, Martin expressed the thanks of the company and pro-

posed the health of President LaRoche, and the success

of the concern, which was received with hearty applause.

President LaRoche responded in a few well chosen re-

marks, stating that the limited time given to prepare for

the occasion did not allow him to do as much as desired,

and expressed the desire that all would make themselves

at home and thanked the delegates for the visit.

Ralph W. Pope proposed that a vote of thanks be
given the LaRoche Electric Works, which was done with

a cheer, after which President LaRoche, assisted by his

lieutenants. J. Frank Stevens, G. S. Loutey, G. T. Cole-

man and H. F. Robeno, conducted the visitors through

the extensive factory, the arrangement of which received

many compliments. The apparatus being tested, consisting

of three 1.500 and one i,3:io-Iight machines, and six 3^0
horse power multip-Iar generators, was carefully in-

spected and pronounced a fine showing of electrical appa-

ratus. The large exhibit of electrical instruments manu-
factured by the Keystone Electric company, in charge of

J. W. W. Cornman, received special attention, as ihey

presented several new ideas in measuring instruments.

Mr. LaRoche is also president of this company. The La-
Roche Eltctric Works report that they are at present

erjoying the most successful business since they have
moved into their new works, having a large number
of orders, and during the dull season have never run less

than full time.

Metropolitan Elevated Electric Railway.

Preliminary work for the electrical construction for the

new Metropolitan elevated railroad on the West Side,

Chicago, is now under way. It is in charge of W. E.

Baker, late general manager of the Intramural road at the

World's Fair, who has been retained by the Metropolitan

company in an advisori' capacity as an expert in elevated

electric railway work. It will be some time before the de-

tails of power house and line work will be decided upon.

Cummings Electric Carriage.

Of late years great interest has been manifested in the

electrical propulsion of individual vehicles. Among the

first to recogn'za the importance of this field was G. K,

front wheels. The movable axles are connected to each

other by a pivoted iron bar so that their action is recip-

rocal. The inner end of the right hand one is toothed,

engaging with a pinion on the end of the shaft carrying

the hand wheel. The framework of the running gear is of

angle iron supporting four springs placed longitudinally

with the body of the carriage, which has a seating capacity

of four people.

Tbe current needed is derived from 200 ampere hour

storage battery cells placed under the seats of the carriage.

The brake is a leather-lined steel band clutch.

Recent tests of this carriage show that over level city

loads at a normal speed of ten to twelve miles an hour a

maximum average of from i^ to 2 electrical horse power

is all that is required, the difference in power consumed

depending on the state of the roads and the style of paving

traversed. The questions of running through the mud,

over street car tracks, raised obstruction such as manhole

covers and the like, starting up from ruts and gutter have

each been taken up carefully in turn and through practical

experience and actual operation, it has been demonstrated

that the vehicle successfully and easily overrides such ob-

stacles. A series of tests is now being made in which

careful readings are taken while the carriage is subjected

to all manner of conditions likely to be met with on the

streets cf a large city.

Taking as a basis a daily run of 50 miles at 10 miles an

hour, and granting that one horse would be sufficient to

CUMMINGS ELECTRIC CARRIAGE.

Cummings of Chicago who has recently finished and put

in operation an electric carriage embodying the latest de-

signs for successful and commercial operation. The

primary objective points seem to be strength, positive

action of the driving apparatus and simplicity.

An examination of the accompanying illustration will

show that the gearing is positive and direct in action,

while the use of the link belt allows a certain flexibility

which, it is claimed, is necessary. The speed is under per-

fect control by means of the foot pedal actuating a switch

under the forward part of the carriage. The direction of the

carriage is controlled by the hand wheel and the various

parts are accessible and simple.

The motor is a two horse power series wound 24. volt

machine. The end of the armature shaft carries a raw-

hide pinion engaging with an iron gear on a countershaft

directly connected with the rear axle through a link belt.

The rear wheels are both driven, but when the vehicle

turns a corner or deviates from a straight course, by an

ingenious device through a system of hardened steel

roller clutches, either driven wheel may move independently

of the shaft or the other wheel, so that the one on the out-

side of the curve will automatically adjust its speed to the

distance it has to traverse. This difference of speed of

the two driven wheels is considerable, as on the sharpest

turn the periphery of the inner wheel covers only half the

distance traveled by the outer one. The front axle is

made of aluminum bronze, is rigid and carries two short

supplemental movable axles to which are attached the

haul the load and travel this distance every day, the cost

of board alone would be in excess of the cost of current

taking the average consumption of power at two electrical

horse power, which at the published rate of charge for

current of the Chicago Edison company would be only

$10 per month. This would be cut down to $5 or |6 per

month if an average daily trip of 20 to 25 miles be made,

and this latter it is claimed would be a maximum average

for a great majority of city vehicles.

A company is being formed to put a line of these car-

riages on the market, including six seated phaetons for

use in the park systems in large cities, and smaller

vehicles of the three wheel variety to seat two persons.

The city council of the City of Mexico has granted a

concession to J. Carter of Chicago for the establishment

of a telegraph messenger service in the city. Mr. Carter,

after spending some time in Mexico, has returned to Chi-

cago to perfect arrangements with his associates for the

carrying out of the enterprise. It is intended to open the

central office in the business portion of the city, where the

business will be started with twenty boys in uniform.

The Lnndon Electrician is authority for the statement

that an English officer, named Harrington, has discovered

in India a working telephone between the two temples at

Pauj, about a mile apart. The system is said to have

been in operation at Pauj for over 2.000 years. "In this

connection," says that journal, "we may observe that

Egyptologists have found unmistakable evidence of wire

communications between some of the temples of the

earlier Egyptian dynasties; but whether these served a

telegraphic, telephonic or other purpose is not certain."
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Improved Switch.

The W. S. Hill Electric company of Boston is manu-

facturing an improved switch, illustrated in the accom-

panying cut. The first feature in the invention is the

manner in which the two or more bUdes are secured to the

yoke so as to obtain rigidity and keep all of the blades in

proper alignment while llie switch is being operated. The

outer ends of the blades and yoke have been broadened

and two screws or bolts inserted, thus securing the parts

so rij;idly that the blades must at all times move in unison,

and all the blales leavi the contacts at the same instant.

Anoth r feature consists in backing up the regular flexible

contacts A' by "reinforcing plates," A. Where nothing

but copper strips were used these, of necessity being

IMPROVED SWITCH.

flexible, were liable to spring apart by constant usage,

thus impairing the contact and causing the parts to heat.

By the method shown, the flexibility is maintained, the.

flexible contacts are always held in proper position, and the

electrical connection between blade and contact is always

kept perfect. The carrying capacity of the flexible copper

plates B is increased by the reinforcing plate A to the

maximum of any o:her part of the circuit, preventing; less

of current in the switch and heating and destruction of its

contacts.

Alternating Currrent Ammeter,
In the accompanying cut is shown a nsw alternating

current ammeter, the invention of Dr. A. H. Hoyt, and

manufactured by the Whitney Electrical Instrument com-

pany, Penacook, N. H. The invention is designed princi-

pally for lamp and meter measurements on alternating

circuits. These instruments are made up both as am-
meters and voltmeters, and the double scale ammeters of

this type are particularly valuable, as the same instiu-

meot will make single lamp tests or full meter measure-

ments. These instruments are direct reading, portab'e

and specially adapted for lighting stations using altei-

ALTERNATING CURRENT AMMETER.

Dating currents and for lamp manufacturers. The arma-
ture works against a double spring torsion, similar to a

dynamometer, and no leveling screws are necessary. The
normal position of both armature needle and index

pointer is at zero. When the current passes thrcugh. the

armature needle is dt fleeted. The index pointer is then

moved round until the needle is brought back to zero,

when the correct reading will be indicated on the scale.

With the low reading instruments a reading may be
taken to ^^V? of an ampere, and these readings are cor-

rect to one-half of one per cent. The instruments are

made in various ranges to meet the demands of the trade,

are handsomely mounted and can be used as a laboratory

standard as well as for outside testing.

Hayden Carbon Porous Cup Cell.

The Hayden carbon porous cup cell, shown in the

accompanying illustration is made by the Hayden-Booker

Manufacturing company of St, Louis. In the cut the

parts are indicated, i being the carbon porouscup itself.

This cup is made by a special process which renders it

very porous. The walls are but one-quarter inch thick,

and the cell attains its full strength immediately it is stt

up. The cup i^ screw-threaded at its upper end to re-

ceive a carbon screw cap, 2. This cap is close-grained

carbon, and being a separate piece can be and is treated

so that it cannot absorb moisture. Other parts of the cell

indicated are: Mttal screw cap, 3; binding post, 4; jar

cover, 5; zinc, 6; zinc binding post, 7; jar, S; solution, 9;

depolai'zer, 10.

The jar cover is clamped between the carbon screw

cover and the carbon cup is provided with an opening for

the zinc, which is clamped to the cover, though a loose

zinc can be used, but if so, then the zinc or carbon must

have rubber bands to prevent contact between the two.

In the usual carbon porous cup or clay cup cell where

a depolarizer is used, the whole element is worthless

when the depolarizer is played out. The cup and its

(sd^

HAYDEN CARUOiN POROUS CUP CELL.

cover being indestructible and not injured by service or

time, the only renewal necessary is the filling.

CORRESPONDENCE.

New York Notes.
New York, May 21.—Discussion of the question of

granting the Cataract General Electric company a fran-

chise to establish a system of electric propulsion on the

Erie canal has been revived by the veto which Governor
Flower has filed, returning the Gerst repeal bill to the Legis-

lature. In 1893 the Legislature passad an act providing

for experiments on the canals with electricity as a motive
power. The second section of the act reads as follows:

The superintendent of public works may from time to
time authorize any person or corporation to construct,
maintain and operate electric conductors for light, heat
or power, upon or along any canals of the sla'e or any por-
tion thereof, upon such terms and conditions not incon-
sistent with the public use of such canals, as he may im-
pose; and in like manner he may contract for or permit
the use of such light, heat, or power upon such canal,
provided that he shall thereby create no charge against the
s- ate, except as against appropriations lawfully applicable
to such purpose.

The legislature that passed this act understood that it

was merely to give the necessary authority for experiments
with electricity, which the governor had recommended.
Late in the year it was discovered that the superinten-
dent of public works put a very broad interpretation upon
the law, assuming that he had the power to grant a fifty-

year franchise for the supply of power on the canals and
for the use of the canals in transmitting power for other
purposes, and that he was actually negotiating to this end
with a company made up of rich men and influential

politicians. As a monopoly of this kind ought not to be
granted and was never intended, a bill repealing the law o

1893 was introduced early in the session, but before this

bill could be passed Superintendent Hannan granted a

franchise to the Cataract General Electric company. A
committee of the Legislature investigated the action of

the superintendent of public works in granting the fran-

chise and reached the conclusion that while that act was

not unlawful it was unwise and improper; and the passage

of the repeal bill was the only way in which the Legisla-

ture ccuid express its disapproval of that action. It was

known that this repeal could not affect the action of the

superintendent of public works in making the contract

with the Cataract company. The governor

bases his veto on the ground that the repeal would

give the Cataract company a "complete monopoly," yet

it is hard to see where under existing circumstances there

is any room for a competing company. The entire pro-

ceeding is discreditable if indeed it is not positively dis-

honest.

Samuel L. Tredwell, a stockholder of the Consolidated

Electric Light crmpany, has begun a suit before Justice

Barrett in the Supreme Court against Hugh R. Garden

and Henry C. Davis. The former is vice-president and

the latter is a director of the company. Tredwtll alleges

that they have mismanaged the affairs of the company,

have been wasteful and have illegally transferred $250,000

of the stock of the company.

The first report charging the fire in the Brooklyn Taber-

nacle to electric wires has been denied, the sexton announc-

ing that there were no wires near the place that the fire

started. This is both interesting and encouraging, showing

as it does that people are beginning to get over the idea

that a fire in a building in which there are wires must

necessarily be charged to electricity.

The trolley car tie-up on the lines of the Atlantic avenue

railroad system in Brooklyn came to a peaceful end to-

night. The victory was about equally divided between

the men and the company. The company at a conference

with its men made several concessions. The president

said he would give the motormen until July 1st to pay for

the new regulation gray uniforms. He promised further

that they should lose no pay for the time they were absent

during the lockout. This the men accepted and the loek-

out ended. W. F. O.

Milwaukee, Wis.

Milwaukee, Wis., May 19 —A movement to establish

a municipal electric lighting plant in Milwaukee has been set

on foot. No sooner had the new common council got down

to business than Alderman Rauschenberger, the president of

the body, introduced a resolution for the appointment of a

committee of five to look into the question of electric

lighting on a municipal basis. The resolution was

adopted and the committee was appointed. It consists of

Aldermen Muenzberg, Rademaker, Devos, Renning and

Ramsey. At the first meeting of the committee the city

clerk was directed to write to other cities which had mu-
nicipal electric lighting plan's and get figures as to the

cost of establishment and maintenance. The mayor, the

aldermen, the members of the common council and all the

city officials appear to be in favor of the plan. Mayor

Koch believes that the city is paying too much for electric

lights and that if it had a plant of its own it would save a

great deal of the money now paid to private corporations.

The city comptroller ventures the opinion that if the city

should establish a plant of its own it would in a few }ears

save the price of it. The proposition is to issue bonds in

order to raise monsy for the establishment of the electric

light plant. There is a limit to the bonded indebtedness

of the city, but the comp'roller states that if necessary the

sum of $630,000 could be raised on bonds for the building

of the proposed municipal plant.

There has been more or less talk to the effect that the

Milwaukee Street Railway company was in' danger of go-

ing into the hand? of a receiver, but it is now known that

the company is absolutely safe. All the holders of the

company's bonds have agreed to waive their interest for a

a period of eighteen months. The agreement was made

some time ago, and it included the interest which became

due last December. Thus the company will have to pay

no interest on its bonds until June i, 1895. The company

has issued bonds to the amount of $11,250,000, and they

bear interest at the rate of 5 per cent, per annum. The
yearly interest on these bonds is $562,500, and the inter-

est for eighteen months, being the amount that the bond-

holders have surrendered, is $843,750. It is somewhat,

doubtful, however, whether the holders of the last issue of

bonds, amounting to $1,125,000, have surrendered their

coupons; in fact it is stated in some quarters that the

whole of the last issue has not been placed. Recently the

company claimed that the daily receipts were $300 less

than the operating expenses and the fixed charges. The
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interest on the bonds was of course included in this esti-

mate. Since the estimate was made the travel on the

lines has increased as a result of the warm

weather, and the surrendering of the coupons

without payment of interest reduces the fixed charges to

little or nothing. The company will probably make a

profit right along, under the circumstances, and by next

June, when interest becomes due, it will be in pretty fair

condition. The North American company, by the way, is

the principal hclder of the Milwaukee Street Railway

company's bonds. Some of the bonds, however, are held

in Milwaukee.

The Milwaukee Street Riilway company is anxious to

extend its Martin street line to the lake front. It has a

line running along that street west from Jackson street to

the river and across to the Third street and other lines.

The distance from Jackson street to the park on the lake

front is four blocks, and the company would very much

like to get a franchise to extend its lines that distance.

Sach a line would give many West Side people easier ac-

cess to to the lake front than they now enjoy. However,

it would run along a very exclusive residence thorough-

fare, and it if doubtful if the common council could be

preva'led upon to grant the franchise.

General Manager Wyman announces that the Milwaukee

Street Railway company will extend the Farw;ll avenue

electric line to Whitefish Bay if the interested property-

owners will pay a bonus of $18,000. The extension to the

upper lake shore park will bring the electric cars quite a

distance nearer Whitefish Bay, and it is said that the bonus

of $18,000, which the company asks, will build and equip

the line to the bay.

Alderman Thuering is starting a crusade in the interest

of lower street car fares. He proposes to compel the

company by ordinance to charge a fare of only 3 cents

during the morning and evening hours, when workingmen

are going to and returning from work. The company will,

of course, fi^ht the proposition. Even"at 4 cents, which

is what the fare amounts to now if tickets are bought, Mr.

Payne claims that the company loses money.

The Wisconsin Telephone company has decided to

build two metallic double circuits between Milwaukee and

Waukesha, Oconomowoc, Watertown and Madison; an

additional circuit between Waukesha and Oconomowoc,

to connect Pewaukee, Hirtland and Nashotah, and a new

line from Lakeside to Kartland.

The Gibbs Electric company has increased its capital

stock from $co,ooo to $30,000. The original members of

the company were L. T. Gibbs and M. H. Johnson.

The new stockholders are Gaorge Gibbs, mechanical en-

gineer of the St. Paul railway; J. N, Barr, superintendent

of motive power of the same road; J. A. Whaling, pur-

chasing agent of the Wisconsin Central road; A. L. Gary,

D. R. Brigham and D.L. Barnes. L. T. Gibbs continues

in the management of the company.

The Milwaukee Brotherhood of Electrical Workers has

petitioned the Common Council to provide for the appoint-

ment of a board of three examiners, whose duty it shall be

to examine all persons engaged in the business of electric

wiring. One of the examiners is to be appointed by the

mayor of the city, another by the president of the Broth-

erhood of Electrical Workers and the other by the Board

of Underwriters. It is proposed that only such persons

as pass the examination of the board shall be permitted to

engage in the business of electric wiring and that they be

duly licensed. The charge is made that most of the

electric wiring in the city is done by small boys and that

their careless or inferior work greatly endangers life and

property. The Davidson Theater fiFC, which the union

declares to have been caused by faulty wiring, is held up

as an example of the dangers of the present system. The

idea of the union is to have no unskillful man employed in

the work except as a helper to some experienced electrician.

The union has also adopted a resolution strongly commend-

ing the plan to have a citv electric wire inspector appointed.

C.

The directors of the Kenton, O., Gas & Electric Light

company have elected the following officers: President,

Thomas Espy; vice-president, Henry Price; secretary,

W. S. Robinson; treasurer and general manager, M. C.

McVitty. A four per cent, cash dividend and a ten per

cent, stock dividend were declared.

The Cincinnati Gas company's annual election resulted

in the unanimous election of A. Hickinlooper, Robert Al-

lison, J. H. Bates, W. A. Goodman, L. C. Weir, A.

Howard Hinkle and Charles Fleischmann. This was fol-

lowed by meetings of stockholders of the Cincinnati,

Brush, First Edison and Hauss Electric Light companies,
resulting in the election of the former members of these

several boards, with the exception of S. M. Felton, who
was elected to fill the vacancy occasioned by the death of

E. V. Brookfield. The vote at the meetings of all the

electric light companies was unanimous, with the excep-
tion of the vote cast at the First Cincinnati Edison, at

which the following named gentlemen were elected direc-

tors by a vote of 291 to 84: A. Hickenlooper, C. F. Hes-
ser, Robert Allison, N. G. Kenan, E. N. Roth, L. C.
Weir and H. H. Darling.

ELECTRIC RAILWAYS.
Owing to the peculiar conditions under which the street

railway system of Rocheslc, N. Y., was laid out, all the

lines pass a- central point in the heart of the business

district, known as the "Four Corners." The Rochester
Railway company has just completed a new track at this

point weighing 50,000 pounds, and costing $10,000.
The entire track work at the four corners rests upon
heavy ties which are firmly imbedded in a foundation of

broken stone, sand and cement. The rails leading from
the corners east and west on Main street weigh q3 pounds
per yard,

paring the roadbed of the proposed electric road. The
large power plant will not be installed until after the rail-

road is completed, as the road is necessary in order to
transport the machinery to the lake.

The Clear Lake Electric company, which was formed to
establish an electric power distribution system in California
is capitaliz:d at $5,000,000. Clear Lake will form the
source of the energy. This body of water is about 25
miles long and in places some 10 miles wide. It lies 75
miles noith of San Francisco. Cache Creek, which forms
an outlet to Clear Lake, will be tapped, and the water will

be conveyed by three six-foot mains to a point 10 miles
away, where a fall of 500 feet can be obtained. The '

generating plant will be established this fall.

Something new in Mexico is a jute-mill costing $500,-
000, which is being erected at Orizaba by an English
company, with the most improved machinery and electric

power. The electricity is ccnveycd a mile and a half to
the mill from a waterfall in a stream called the Barrio
Nuevo, 115 fett high, giving, it is reported 11,000 horse
power. Four dynamos are employed, and in the factory

each machine will have an independent motor. This Is

the first factory of the kind that has ever been established
in Mexico. Hitherto all Mexican fiber has been exported
in a raw state.

PERSONAL.
James I. Ayer was in Chicago last week.

L, B. Stillwel! of the Westinghouse Electric & Manu-
facturing company was in Chicago last week.

Capt. Willard L. Candee, and Geo. T. Manson of the

Okonite company, New York, were in Chicago last week.

TELEPHONE.
The Gilliland Telephone company has been formed at

Chicago, with a capital stock of $1,000,000. Instruments
will be sold outright, it is said. The company's factory

will be located at Adrian, Mich.

Provision is made in the Japanese budget for 1894-95
for the laying of the Saga-S^ki, the Okinawa and the Oki
submarine cable?. The amount to be expended on these'

works this year is about $77,850.

The fourteenth annual meeting of the Bell Telephone
company of Canada was held in Montreal on February 22d.

The gross revenues for the past year were $961,174 and
the expenses $236,383. The paid-up capital is $2,421,

-

600.

The Bell Telephone company has decide^ to discon-

tinue the extension of the underground cable system
in Toronto, Ont. The system is said to have been
found more expensive than at first anticipated, and the

introduction of the trolley cars is also said to have had
much to do with its discontinuance, as the current from
the street railway tracks was found to seriously affect the

clearness of the sound in the cables. The underground
wires in the central portions of the city upon Yonge,
Richmond, King and Adelaide streets will, however, con-

tinue to be utilized as at present, and the aerial cables from
the outlying lines will be carried by them to the central

office.

At a recent meeting of the electro-technical society at

Vienna a paper entitled "A Revolution in Telephony" was
discussed. The paper described a system of telephony
whereby one wire can be made to serve several subscribers

to an exchange. The principle of the method is stated to

be as follows: At a certain point to which a single wire

has been carried is arranged clockwork mechanism which
causes a shaft to revolve. The speed of this shaft is

governed by the number of subscribers' instruments to be
served. For instance, in the cas2 of four instruments
the shaft would make a complete revolution in one minute.

On the circumference of the shaft are arranged contact

pieces upon which feathers slide in such a manner that

individual subscribers are brought successively into com-
munication with the exchange for a short period; when the

shaft is at rest the connection lasts. Each subscriber is

enabled to arrest the rotation of the shaft at any moment
when he is in communication with the exchange. Simi-

larly, the exchange can stop the revolving of the shaft.

The bringing to rest of the shaft is effected by means of

current passing through an electro-magnet which actuates

an armature, causing a catch to be inserted in the cogs of

a spur-wheel. Arrangements are provided for indicating

both to the exchange and to subscribers which contact is

sliding under the leather.

ELECTRIC LIGHTING.

The reorganization of the Oshkosh Electric Light &
Power company is now practically assured. The propo-

sition for reorganization has been assented to by^^all the

creditors. The company will bid for_ city lighting, now
that its affairs are practically settled.

POWER TRANSMISSION,
Work on the long-distance power transmission plant.

from Folsom to Sacramento, Cal., is to be pushed, and it

is expected that it v;ill be in operation in about seven

months.

Siemens & Halske of Berlin have acquired the concession

for utilizing the water power of the Aare at Wynau,
Switzerland. It is said that 3,000 horse power will be

available.

Surveys will scon be begun for the Clear Lake, Cal.,

power transmission plant. Mr. Formhals, the originator of

the enterprise, states that a small power plant of about 300
horse power will first be put in, by which power will be

transmitted to Rumsey.'^a distance of 25 miles. This

power will then be used for operating drills, etc., in pre-

LEGAL DECISIONS.
It was held by the Supreme Court of Massachusetts in

the case of Uggla against the Western Street Railway
company, where a person was struck by a broken iron at-

tached to a wire guy, the iron being part of an ear used to

clasp a trolley wire and apply to it a strain from the guy,
in order to keep the trolley wire in place, that the person
suing must prove negligence; but when he proves the
facts stated, and nothing else appears in the case, the jury
may well find, and should find, negligence on the part of

the corporation. Especially is this held to be correct where
the jury is further instructed to consider the company's
negligence in the light of all the evidence in the case. No
one but it is responsible for the safety of its apparatus,
and from the circumstances narrated itwould not be reason-
able to infer that the accident was.due to the careless or
willful act of any third person, or to any cause, except the
failure of the apparatus to support the strain to which it

was subjected in the use for which it was designed, and
which was made of it by the company. It is further held to

be the law that, in determining the question of what would
be reasonable care, in such a case there should be taken
into consideration, as one of the most important things, the

apparent danger—what would be likely to happen if there

was a failure to use proper care. If the danger is a
danger of causing the loss of life, causing death or seri-

ous bodily injury to persons traveling upon the street, it

might properly be said that reasonable care would be a
high degree of care, because itwould be the degree of care

commensurate with the apparent danger.

The case of Murphy against Jack, recently decided by
the Supreme Court of New York, was an appeal from an
order granting a motion to vacate an attachment because
the affidavit for it was made on information obtained in

New York city by telephone from Boston. The only re-

quirement of the New York code on this point is that the
necessary facts be shown, by affidavit, to the judge grant-

ing the attachment. An affidavit made by an agent or at-

torney of the attaching creditor averring that the facts

required to be shown exist, stating the source of his infor-

mation and the grounds of his belief, is sufficient. It has
been held that an attachment may be based upon facts re-

ported to the person making the affidavit by means of a
cablegram. But in this case it was contended and held
by the trial judge that information acquired by telephone
is not sufficiently reliable to author'ze or support judicial

action. The General Term reverses that decision, be-
cause it holds that there was no greater chance for error

in communicating the information received in the manner
in which it was communicated between persons interested

in arriving at the exact facts than there would have been
in a communication transmitted either by telegraph or

telephone, and written out and deliveied in the ordinary
way. The court further says that it does not think that it

would do to hold that judicial action cannot be based on
information transmitted by telephone unless the person
receiving it swears that he knew and recognized the voice

of the person with whom he communicated. Such identi-

fication is impossible in telegraphic communication, and
the precaution of repeating dispatches would afford no
greater security against deception than the opportunity of

personal inquiry and cross-examination over the telephone.

The case of the city of Albany against the Watervliet
Turnpike & Railroad company, -recently decided by the
General Term of the Supreme Court of New York, was an
action instituted to recover damages alleged to have been
sustained by the negligence of the railroad company in the
construction and operation of its trolley wire for the pro-

pulsion of its railroad carS; by reason of which a team of

horses belonging to the city was killed. During a violent

storm the wind broke a number of telephone or telegraph

wires which were elevated above the trolley wire, and the
wires fell upon it, so that a powerful current of electricity

was transmitted to the detached wires, in which the horses

in question were entangled and killed by the current from the

trolley wire. The court, under these circumstances, holds

that if the jury had found that the current which caused
the injury proceeded or was diverted from the trolley wire,

or its cross or span wires, a recovery could not be pred-

icated upon that fact alone, unless there was some evi-

dence that the railroad company was guilty of negligence

in the construction or maintenance of its line. If the

proof established beyond any doubt that the telephone or

telegraph wire had fallen upon the trolley wire, and thence

on the horses, and thus communicated a deadly current to

the horses, so long as the trolley wire, which cannot be insu
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htcil, was in its proper place, performinK its necessary and

proper functions in the propulsion of cars, the court says

tliat, witliin tlie adjudRcJ cases sf the state, it could not be

said to be even the proximate cause of the injury. The

proximate cause of the injury in this instance was the

f.illinR of the telephone or tclcRraph wires upon the live

tiolley wires. And the doctrine is so old as lo be ele-

mentary that the injury for which damages are claimed in

actions for wrongs must be the natural consequence of

ihc wrong complained of. Upon these grounds a

judgment dismissing the complaint in this case is affirmed.

.\ccompanying the decision in the case of Hayncs against

Ihc Raleigh f.as company, recently determined by the Su-

preme Court of North Catolina, an opinion was filed of

which the following is a brief synopsis; It is due to the

citizen that electric companies that are permitted lo use,

for their own purposes, the streets of a city or town, shall

be rtquired to e.xercise the utmost degree of care in the

construction, inspeciion and repair of wirfs and poles, to

the end that travelers along the highway may not bein-

jiired by these appliances. The danger is great, and care

and watchfulness must be commensurate to it. Passengers

on railroad trains have a right to expect and requ're the

e.sercise by the carrier of the utmost care, so far as human

skill and foresight can go, for the reason that a teglect of

duty in such case is liktly to result in great bodily harm,

and sometimes death, to those who are compelled to use

that means of conveyance. "As the result of the least

negligence may be of so fatal a nature, the duly of vigi-

lance on the part of the carrier rt quires the exercise of

that amount of care and skill in order to prevent acci-

dents." All the reasons that support the rigid enforce-

ment of this rigid rule against the carrier of passengers by

steam apply with double force to those who are allowed

to place above the streets of a city wires charged with a

deadly current of electricity, or liable to become so

charged. The requirement does not carry with it too

heavy a burden. Human skill can easily place wires and

poles so that they will not break and fall unless subjected

to some strain that could not be anticipated, and it can as

readily prevent the possibility, unJer ordinary circum-

stances, of the contact of wires that should not be allowed

to touch one another.

MISCELLANEOUS.
Cornelius Yanderbilt, it is announced, has purchased an

electric launch for use at Newport this season. It will be

equipped with storage batteries after the manner of those

equipped in the lagoons at the World's Fair last summer.

There have been several investigations of the practical

workings of the Hermite process and a report recently

published in England by D'. Kelly and Dr. Piton has

created renewed interest. In several English towns the

authorities have been urged to make investigations and

a series of experiments is proposed by the London
papers.

The Rose Polye hn'c lastitute, Terre Haute, Ind., is

thoroughly equip e 1, and is devoted entirely to the educa-

tion of civil, mechanical and electrical engineers and

chemists. Though one of the youngest institutions in this

line in the country, perhaps none of them has met with

greater success in filling the present demand for profes-

sional training in electricity, regarded as one of the

branches of mechanical engineering. It has been able to

do this by reason of a fortunate combination of circum-

stances, which developed its plan of instruction and the

purchase of its equipment just at the time that this public

demand for electrical education became imperative. While

this plan insists upon and fully develops the theoretical

side of the instruction, and includes the modern languages

as well, it lays especial emphasis on the practical side of

technical education, as it is able to do throughout the

whole course of four years by reason of ample shops,

drafting rooms and laboratories, and an exceptionally com-

plete outfit of instruments of precision. The teaching

force is so organiiied as to render shop practice most effective.

It consists, in addition to the ordinary faculty of instruc-

tion, of a body of skilled workmen, or shop instructors,

whose entire lime is devoted to legular shop routine with

the students. This makes it possible for students not only

to complete the designs for machinery in the drafting

rooms, but to build it in the shops, and also to test it in

the laboratories. Such an education is modem and valu-

able. Not only are young men generally interested in such

studies, but at graduation they are prepared to enter upon
a useful professional career in connection with increasingly

important business interests.
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insulation sold under an absolute guaranty. The material

is said to be stronjj and touKh, acid and weather-proof,

not afTected by changes of temperature and p6ssessing high

insulating qualities.

The new catalogue issued by the Central Electric com-

pany, Chicago, seems to be in great demand, and requests

Irom all parts of the United States and Canada are being

received daily. The Central company is wtll satisfied

with Ihe amount of business it has done so far during the

month of May. It reports a large and growing demand
for interior cbnduits, and states that the metal sheathed

bushings are growing in popularity.

Montgomery H. Johnson has opened an office in the

Martin I^uilding, Utica, N. Y., as a consulting electrician.

Mr. Johnson announces that he will make determinations,

designs and drawings for electrical machinery and appar-

atus; plans, specifications and estimates of electiical work;

scientific tesis on operating electric plants and report on

proposed extensions; investigate and report on new elec-

trical enterprises and securities and design, dynamos,

motors, transformers or any electrical apparatus, to fill

special requirements^ and superintend their construction

if necessary.

The Gisholt Machine company of Madison, Wis., has

issued a pamphlet upon "Modern Turret Lathe Practice,"

containing numerous illustrations and considerable valu-

able information for those engaged in this line. It is pro-

posed to issue ihis pamphlet monthly, the publishers ex-

plaining this decision by saying that the range of applica-

tion of the turret lathe is so large, and many of the moSt

successful operations are so different from accepted practic,

that they are convinced that it will be cordially received by

superintendents, foremen and proprietors of manufactui-

ing machine shops. The illustrations will be taken from

current practice, and will represent the latest productions.

In the first publication the following machines are

described and illustrated: Forty-two-inch gap lathe,

turning plate couplings; two-inch spindle turning machine,

turning elevating screws; 28-inch standard turret lathe,

turning Corliss engine bonnets; 2^-inch screw machine,

turning shoulder studs.

TRADE NEWS.
The Central Electric company, Chicago, has about

completed negotiations to handle a superior telephone,

which it expects to place on the market about June ist.

W. E. Parker will represent the F. P. Little Electric

Construction & Supply company in the West, his head-

quarters being at 186 and 18S Fifth avenue, Chicago. Mr.
Parker will be prepared to engage in all kinds of electrical

work and supply the specialties handled by the Little

company.

C. E. Lee has removed his hea,dqparters from the Lees
buiWing, Chicago, to 615 Medinah building, Jackson
street corner of Fifth avenue, where he has arranged to

carry a full line of batteries and electrical specialties. Mr.
Lee has the agency for the Samson battery, Hayden-
Booker battery, Leavitt motors and Abatis Electric com-
pany's house goods.

The Mason Electric company of Chicago of which W.
R. Mason is the leading spirit, calls attention to the Med-
beiy insulation for electric railway supplies in a recent

circular. It is said that this is the only electric railway
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for private lines and office and factory exchanges. The
principal feature of the system is the Acme magneto tele-

phone, which is claimed to be superior to any other mag-
neto phone that, is being offered at anywhere near the

same price. The company is at work upon a complete
catalogue, which will be ready for distribution in a few
weeks. Any applications (or copies before publication

will be gladly placed on file. The warm weather of last

week has started a boom in the fan motor business, and
the Electric Appliance company is busy filling orders for

the Meston alternating current fan motor, for which it is

western agent.

The General Electric company reports the followirg

orders for railway apparatus taken within a week from the
New Yorkofllice alone: Brooklyn, Queens County & Sur-

burban company, 450 motors; Bridgeport, Conn., Traction
company, 60 motors and a generator; Danbury, Conn.,
Street Railway company, 20 motors; New Haven, Conn.,
Street Railroad company, 20 moters and generator; Hart-

ford, Conn., Street Railway company, eight motors; Alle-

gheny Tractitfn company, Pittsburg, Pa.
, 30 motors and

generators; Jafcob Rich, San Jose, Cal., two equipments
and generators; W. R Ferguson, Boston, generator; six

motors to Franklin, Pa ; Electric Traction company and
Peoples' Traction company, Philadelphia, Pa., large marble
switchbcards.

BUSINESS.
The Sioux City Brass Works report a good business re-

winding armatures and repairing commutators. They have

a well equipped machine shop and are casting a fine grade

of tempered coppsr in their foundry.

It is announced that the Card Electric company will soon

begin to erect its new plant on Longview avenue, Mans-
field, O. The first building will be 150 by 50 feet. Three
acres will be purchased by the company to provide for

future buildings. At present the plant is in quarters at the

Mansfield Machine Works.

The Pharos incandescent lamp which is being exploited

by the Central Electric company, Chicago, is winning
public favcr and confidence, and the Central company is

more than pleased with the number of lamps which it has

sold during the past week. Orders for Banner weather-

proof wire have increased considerably, among them being

quite a few unusually large ones.

The Hollzer-Cabot Electric company of Boston signal-

izes the opening of the summer season by issuing a cir-

cular calling attention to the prominent features of its fan

motor specialties. The company has placed on the

market an alternating fan motor for which it makes strong

claims. A complete motor and dynamo catalogue has been
prepared by this company for circulation among the trade.

The Weston Engine company of Painted Post, N. Y.,

has issued a new catalogue, which, aside from its artistic

excellence, has many very commendable features. It con-

tains complete descriptions of the Weston engine and all

its parts, as well as valuable information about the oper-

ation and maintenance, and considerable data of a gen-
eral character which cannot fail to interest central station

men.

Aside from the *

'sky scrapers" which meet the gaze of

the pedestrian coming down Adams street, Chicago, the

word Okonite, in large black letters on top of the building

occupied by the Central Electric company, cannot fail lo

attract attention. This sign was a familiar landmark on
Franklin street for years and has doubihss set those not

familiar with electrical matters to thinking. An inquiry

addressed to the Central Electric company would soon en-

lighten them on the subject.

The expense of compiling and 'publishing a catalogue

such as was recently issued by the Metropolitan Electric

company, Chicago, is quite large, but the number of
orders which have resulted from it, and received within the

last few days alone, has exceeded the most sanguine ex-

pectations. The company's mail has been unusually
large and catalogues have been sent to many prospective

purchasers by request. Every electric light station, as
well as those engaged in other branches of the industry

should have one.

The Electric Appliance company, Chicago, is placing
upon the market a complete magneto telephone system for

private lines and office and factory exchanges. The prin-

cipal feature of the system is the Acme magneto telephone,
which is claimed to be superior to any other magneto phone
that is being offered at anywhere near the same price. The
company is at work upon a complete catalogue, which will

be ready for distribution in a few weeks. Any applications

for copies before publication will be gladly placed on file.

The warm weather of last week has started a boom in the
fan motor business, and the Electric Appliance company is

busy filling orders for the Meston alternating current fan
motor, for which it is western agent.

The Electric Appliance company, Chicago, is placing
upon the market a complete magneto telephone system

ELECTRICAL PATENTS.
Issued Afay 15, i8q4

519,715. Hand Regulator or SAfitch for Motors. E. E.
Keller, Chicigo, III,

519,726. Electric Arc Lamp. W. Mathiesen, Leipsic,

Germany.

519,794. Electric Railway System. David Mason, Sche-
nectady, N. Y.

519,813. Electrically Governed Switch. Emil H. E.
Klatle, Freiburg, Germany.

519,837. Trolley Wheel. Van Dyke Cruser, Flatbush,
N. Y.

519,849. Alternating Current Arc Lighting System.
Thomas Spencer, Philadelphia, Pa.

This invention consists of an arrangement for supplying cur-
rent to arc and incandescent lamps from the same alterniling
current. This is done economically by providing means for
adjusting the voltage of the circuit to the best working point
for ihe arc lamp irrespective of the voltage on the incandescent
mains, and also raising Ihe voltage for the arc lamp at the
instant of starting, as a higher potential is required at the
moment of starting than after the lamp is in service.

519,858. Constant Current Dynamo. W. H. Elkins,

Cambridge, Mass.

519,862. Method of and Means for Starting Synchronous
Motors. B. G. Lamme, Pittsburg, Pa.

Claim 3 reads as follows:
The combination of a constant potential alternating current

system and a multiphase self-exciting synchronous motor,
with a converter for each phase of said current having its pri-

mary in circuit wilh the main leads and its s'condary in circuit
with the motor armature, and means whereby the potential of
the secondary circuits may all be symmetrically varied.

519 869. Electric Mechanism for Giving Reciprocating
Motion. H. S. McKay, Boston, Mass.

519 870. Magnetic Engine for Reciprocating Tools. H.
S. McKay, Boston. Mass.

519,876. Telephone Circuit. Charles E. Scribner, Chi-
cago, III.

The invention provides means' for avoiding the reproduction
in a telephone receiver of sounds or accidental vibrations in its

own microphone, without diminishing the efficiency of tele-
phonic transmission. With this in view, accessory induction
coils have been connected in the circuit wilh the telephone and
microphone, and the circuit connections have been so arranged
that during the transmission of outgoing telephonic currents the
portions or points of the circuit between which the receiver
of the sending station is connected arc brought to a condition
of no difference of potential; while, during the reception of in-

coming currents, the telephone tfthe same station is in the
path of least resistance to them, and hence transjoits and re-
sponds to them.

The following is one of the claims:
The combination in a telephone circuit divided into two

parallel branches, of a bridge wire containing a telephonere-
ceiVfr uniting the two branches, two sources of telephonic cur-
rent in each branch, one upon each side of the point of connec-
tion of the bridge wire wilh the same branch, one portion of
each branch, upon opposite sides of said bridge connection,
being constructed to have high impedance, and the electro-
motive forces of the different sources of current being adjust-
able to produce a condition of no difference of potential between
the terminals of the said bridge connection, whereby outgoing
telephonic currents are generated without affecting the tele-
phone receiver, while ir.coming currents may be directed
through the said receiver.

519,881. Device for Regulating Electricity Generated by
Means of Wind Power. T. A. WiUard, Norwalk, O,

519,912. Electric Arc Lamp. Jesse Kester, Buffilo,
N. Y.

This invention relates particularly to carbon feeding mechan-
ism and carbon holders for electric arc lamps, ordinarily termed
gravity freed mechanism. 1 he object t f the invention is to pro-
duce mechanism of this class which will control the upper car-
bon in such a manner as lo maintain a substantially constant
arc, thus insuring the least possible variation of the light.
Another object of the invention is to provide a magazine carbon
holder, in which fragments of carbon sticks can be utilized,"and
a continuous light for a long number of hours can be main-
tained.

519 932. Electric Railway Signal. R. M. Strong and C.
F. Reed, Omaha, Neb.

This invention relates to Apparatus, by means of which engi-
neers may be warned of misplaced switches or any obstruction
on the track. Two pairs of conductors are carried along the
whole length of the track and divided into sections of perhaps
a mile. Each section being provided at intervals with contact
basis to be bridged or connected momentarily by brushes
carried by all passing engines, thus completing a circuit through
a battery on the locomotive and one on the sections.

519,938. Electric Railway Signal.

Island, Conn.
Frank Beattie, Leete

519.945.
111.

Electric Indicator. Wilbur E. Garey, Chicago,
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EuOEZTB F. Phillips, Prest. W. A. Hathaway, Treaa.

AMERICAN ELECTRICAL
PROVIDENCE, R. I.

UILWAY FSEDER AND TROLLEY WIRE,
ELECTRIC LIGHT LINE WIKE,

Incandescent and Flexible Cords.

WIRES.

W. H. Sawtkb, Seo'y.

WORKS,

AMERICANITE. MAGNET.
OFFICE AND ANNUNCIATOR
FARADAY CABLES.

NEW YOKE OFFICE, P. 0. Ackerman, 10 Oortlandt Street.

MONTREAL BKA-NOH, Eugene F. Phillips' Electrical Worka

ESTABIjISHKD 1848.

HEMINBRAY BLASS CO.,
OFFICE, COVINGTON, KY. FACTORIES, MDHCIE, IND.

standard Screw Glass Insulators, Floor Insulators,
Class Break Knobs, Battery Jars,

Arc Light Globes for All Systems,
Colored Glass Insulators, to designate different currents.

WORK ON SPECIAL DESIGNS A FEATURE.
Send Model or Drawing and we will furnish estimates.

THE

"CLARK" WIRE,
For Switchboard, Railway aijid Motor use, we mate all

sizes of Stranded and Flexible Wire and Cables withCjark'e

Ineulation.

The Clark Wire has been before the public and in use for

the past nine years, and has met with universal favor.

Thousands of miles of this wire have been sold, and

are In use throughout the United States and Foreign Coun-
tries, and the demand for it Is constantly increasing, because

it always gives perfect satisfaction.

Western Agents,

GREAT WESTERN MFG. CO.,

Chicago, III.

MARK.

In a Letter from the Inspector of the Boston Fire Under

writers' Union, he states: " A Thoroughly Reli^

able and Desirable Wire in every respect."

The Rubber used In inenlating our Wires and Cables Is ee-

pecially chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weather, and Is not affected by heat.

We guarantee our Insulation wherever used, Aerial, Under
jrround or Submarine, and our net prices are as low, if not
lower, than any other first class Insulated Wire,

We shall be pleased to mail Catalogues with Terms and
Diecouuts for Quautities.

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St., Boston, Mass.

Henrt a. Clark,
Treas. and Gen'l Mgr.

mend for Catalogue.

Hebeert H. Eustib,

Prest. and Electrician

MANUFACTUKEBS OF HIGHEST GEADES OF

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N. J.

1 JOHSr A. ROEBI/IKG'S SOKi^ CO., Chicago, 1?1 Iiake Street.

AGENTS) \
*-*^'' FRANCISCO, 35 and 2» Tremont Street.

( NEW TOKK, 117 £.iberty Street.

HAYDEN-BOOKER MFGf. COMPANY,
Manufacturers of all kinds of

OPEN AND CLOSED CIRCUIT CELLS,
And Dealers la

Everything in the Battery Line.

3140 DeKalb St., - - - St. Louis, Mo.

M. M. HA¥DEN. President and Manager.

THE
ConsoMateil Electric Storap Company,

BRUSH PATENTS,
Licenses Granted.

EDISON BriLDING. NEW YOKK.
DREXEL BUILDING, PHILAUELPHIA.

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELECTRI-

CIAN when writing to advertisers. OO 1 -4 Unity Building,

COOKE SHADES

AND STAND.
SHADES (patented), made of thin,

polished brass, lacquered, brilliant,

beautiful, light and entirely new. Easily
and securely adjusted to standard sock-
ets. (No Collar.) Price ^6.00 per
doz. Good discount to trade.

STANDS (patents pending). Set
screws, front and back, elevate, turn
and hold the lamp at desired angle,
saving the eyes. Price $2.50 each.
Discount to the trade.

A set of samples (as shown in cut), sent
on receipt of $3.00.

W^rite for folder, etc.

, Manufacturer,

CHICAGO, ILL.

THE CORRESPONDENCE SCHOOL OF TECHNOLOGY
r|T TiTTTiT A TH'Tl mTTrt Instruction by Correapondence, Electrical, Steam and other Branches of Engineering.—E. P.Roberts, M. E. ; G. T. Hanchett, S. B.
L/lliJ VrillAiNU) UmU., Oscar Antz, M.E.; Jas. Ritchie, B. S.; Frank C. Osborn, C.E.; P.Yensen; L, S. Siebel; H. J. Cook; J.N.Richardson. Send for circuUr.

VULCANIZED FIBRE GO.

JB2»'X-.A.JBXjXSXX£IX> 1873.
SOIiE MAJflJPACTUBBKS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wii.^ai'eToylpEi.. The Standard Electrical Insnlating Material of the World. 14 pIy st^,' m. y.

Quick, Portable, Accurate
Is the ACME TESTING SET for the use of Inspectors, Central Stations and Electric Railway Plants.

Complete in a box 8x8x5 inches, and weighs but six pounds. Can be used anywhere by any one, no level-

ing, no complicated connections. Special award at the World's Fair.

SEND FOR CIROniiAR No- 524.

We make or Import all kinds of Electrical Inetrumenta. Oatalogae T. mailed free ONLY If this "ad" is mentioned.

"Aeme" Testlne Set.
NEW YOKK

;

116 Falton Street, QUEEN &. CO., Incorporated, Philadelphia. "M. V." Voltmeter •

di^i -^lr~~
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E. BAGGOT,
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QA5 AHD SLICTRIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET.

CHICAGO.
-BlUXCH BTORX-

Sf 34 Michigan Avenu**

X>^OX«. S.£k.Ij-ES.
One fiU light American arc dynnmo, with fifty

lamps, in first-class condition, $1,000; one 50-light,

1,'iOO C. P. Gramme Thomaon-Houston arc dynamo,
$750; 150 ampere slate base D. P. switches, each $G;

100 ampere slate base D. P. switches, each $.'J.5U; 50
ampere elate base D. P. switches, each $2; Ajax
railway switches, 100 to 400 amperes, single pole,
quick break, $.5.00.

CHAS. K- GRRGOBV CO.,
47-49 S. Jefferson St., CHICAGO.

Good iflsliss OjiiorMr.
Fur man with from $10,000 to $20,000 to manufac-
ture electrical apparatus in prosperous city in
southern Micbiean.
New factory will be given to such a man or com-

pany upon certain easy conditions.
Address "Kleclrit'ai Kngineer."

Care Western Electrician,
6 Lakeside Building, Chicago,

Fov Rent-In THE BEI^BEIV, 1295,

297, 2»0 Belden Avenue, Corner
Fremont Street, short «listance

west of lilncoln Park, Cliicas;o.

A Beven room COKNER flat with all modern ap-

pointments, including steam heat, janitor, gas

range, gas grates and logs, hot water, refrigera-

tor, side-board, three wood mantels, handsome
oak and marble entrance, private storeroom and
laundry; every room as light as day; the only va-

cant flat in the building; rent reduced to $50.00.

J. B. Carney, on premises, or at 6 Lakeside Build-

ing.

NOTICE.
Sealed proposals will be received

until the 1st day of June, 1894, for

furnishing the city of Jackson, Tenn.,
for a period of five years, forty (40)
with privilege of fifty (50) 2,000 C.

P. Electric Arc Lamps for street illu-

mination. A franchise will be grant-
ed for the exclusive operation of an
Incandescent plant for domestic use,

for a period of five (5) years.

For specifications, etc., apply to

Sam C. Lancaster, City Eng.

ROSE POLYTECHNIC INSTITUTETERRE HAUTE. LND—A COLLEGE OF EMilNEEHlNO.
vjell endowed, well etiuipped. Courses in Mechanical,
±;lectrieal. Civil Eneineering and Chemistry. Exten-
sive Machine Shops. Laboratories. Drnwinc Kooms,
Library. Expenses low. Address II. T. EI>I>V, Prt-H't.

I
Cheap /^^r^».|
gTrans=!y^y \Im ^
t ... ' t

One-twentieth of a cent a mile, on
the Imperial Wheel. Cheaper than
other bicycles because less repairs are
needed. Our convincing catalogue for
the asking.

AMES & FROST COMPANY
CHICAGO, ILL.

Two 125 H. P. Phcenix Automatic Compound
Engines.

One 80 H. P. Beck Automatic Engine.
One (iO H. P. and One 10 H. P. Westinghouae Auto-

matic Engine.
10, 20, 30. 40 and 50 H. P. Automatic Engines,
100, 200, 300 and 500 H. P. Berryman Feed Water

Heaters.
All the above in first-class condition and cheap.

l*'KAniH. TOOMICY.
131 N. Third St., Philadelphia, Pa.

THE WONDERFUL

D'UngerTelephone.
Highly Important to Telephone Users.

BEWARE OF INFRINGING!

The D'Unger Long Distance Telephone (the
"Far-Away Talker") can now be had for use In
Telephone Exchanges on a small annual royalty,
and ou no Other terms. It is constructed
under numerous patents, eppeclally Patent No.
390,575, granted Oct. 2, 1888, which la not only
the first, but tUe only undisputed and
indisputable valid patent granted for
an All-Carbon Iflultiple-Contact ]IIi-

crophonic Telephone Transmitter. All

all-carbon multiple-contact telephone transmit-
ters built without or under patents granted since
Oct. 2, 1888, are infringements upon Pa-
tent Mo, SOO.SyS—a fact to be borne in mind
by persons contemplating the use of Telephones.
The "D'Unger" is the only self-cleaning tele-

phone In the world. It sends speech one Cl)iulle
or five thousand (5,000) miles In a perfectly clear
manner; can be operated at half the ordinary ex-
pense; Is always in order, and has for Its Receiver
a Patent Compound Magneto, making but one
magnetic Held- it has likewise Paul D'Un-
ger's Pfftent Diaphragm Regulator, which prevents
the words from running together. As a whole It

is complete, cannot be surpassed, and hag no equal.
Pronounced by all unprejudiced electricians to be
the Peer of Telephones. Address

D'Unger Long-Distance Telephone Co.,

Palmer House, CHICAGO, ill.

No D'Unger Telephones can* be had for ex-
changes except throueh m«». R. D'UVOER.

itflin\VA\\\A\\\\\\\\im\\\\vm»»Kw^

The Standard Open Circuit Bat-
teries of the World,

Send for CmcuLAit and Prices.

THE LEGLANGHE BATTERY GO.,

Itt to 117 East 13Ut St., N. Y.

Stilwell's Patent Live Steam-Feed Water Pnrifier.

Removes all Impurities.

Entirely prevents scale in Steam
Boilers. Catalogue on application.

STILWELL&BIERCEMFG.CO,,

DAYTON, OHIO.

STUDY ELECTRICITY AT HOME
By our oorreBpondence method. Thorough Instruction, with FREE APPARATUS. Moderate terms

.

Diplomas awarded. Catalogue free. Mcientlfle Machinist Co., 90-'Jl Atwater Bldg., Cleveland, O.

Ton Will OMMe
Both Advertiser and Publisher

by mentioning the WESTERN
ELECTRICIAN when writing

to advertisers.

HuEBEL &, Manger,

BRONZE PUSH
BUTTONS,

WINDOW AND
DOOR SPRINGS,

FLOOR PUSHES,
SWITCHES.

Send for New Catalogue.

Mannfaotarers.
286-290 Graliam Street, BKOOKLTN, N. Y.

Miamisburg Electric Co.,
Miamisburg, O.

IMPERIAL DRY BATTERY.
Guaranteed the best Dry Battery ever made. In-

ternal short circuiting or local action is eliminated.
Will not deteriorate when nut doing work. Will
hold its first value over long periods of time In-
ternal resistance small; high and conhtant, E. M. F.
Will not run down or die on the Fhelf . No bursting
of seals or oozing of salts from the top.

Burnley Cartridge Battery.
Cartridge or Porous Cupg made of especially pre-

pared paper. One-half the size aud one-third the
weight of other porous cups. Guaranteed to be
equal to any Salammonlac battery made. The cheai>-
est battery now on the market.

A I Batteries Guaranteed. Send for Catalogue.

PRICE REDUCED!
THE NEW EDITION OF

Prof. Silvanus P. Thompson's Book,

DYNAMO ELECTRIC

MACHINERY,
NOW $6.00.

dew Edition, Revised and Greatly Enlarged, Price $6,00.

This is the long expected edition of Prof. Thompson's
standard work. It contains nearly i,ooo pages, and is pro-

fusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, CHICAGO, ILL.
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Chicago Stock Exchange Plant.

Directly connected plants for private lighting equip-

ments are rapidly increasing in number. One of the latest

to be put in operation in Chicago, and also one of the

largest, is that in the new Stock Exchange building at La

Salle and Washington streets. This plant, which is shown

in the accompanying illustration, comprises three engine-

dynamos, with a combined capacity of about 5,000 lamps.

As is the almost universal custom in office buildings, the

electrical machinery is to be found in the basement, but,

although no space is wasted, the absence of belts and

shafting takes away the cramped condition so frequently

found in plants of this character,

and the advantage of directly cou-

pled units in this respect is made

obvious.

The engines are tandem com-

pound Ideals, rated at 150 horse

power each, and directly coupled

to the armature shafts in the manner

shown in the illustration, making

very compact combinations. The

dynamos are eight-pole Edison

machines, made by the General

Electric company, and are wound

for 100 kilowatts—800 amperes at

125 volts—each. They have iron-

clad armatures - and represent the

latest development in multipolar

incandescent machinery at the

Schenectady shops, being the first

machines to be supplie<^ with the

new brush-shifting device. Engine

and dynamo are operated at 250

revolutions per minute.

From the dynamos the feeders

are laid beneath the floor level in

iron-covered trenches to the

switchboard. The latter is of white

marble, equipped with Weston

shunt instrum'ents. The connec-

tions are on the back of the board

and are of bar copper, with studs

and nuts of the same material.

The building is wired for about

5,500 16 candle power lamps, and

many of the fixtures, which were

especially designed by Architect

L. H. Sullivan, are unique and

attractive. This is especially the

case in the stock exchange itself,

which is handsomely decorated,

with fixtures to correspond. In-

terior conduit tubing is used in

the walls, while in the rooms and

halls the wiring is concealed behind

mouldings. A noticeable feature

of the office lighting is an improved

wall bracket arranged to drop

from the moulding to the proper

height. As this fixture contains its

own conductors a side light can be obtained at a conveni-

ent height at any part of the room by tapping the circuit in

the moulding abov« and without marring the plaster.

Three Crocker-Wbeeler motors are operated from the

lighting mains—two of 25 horse power each in the attic,

driving ventilating fans, and a 10 horse power machine in

the basement for the same purpose. These motors are

provided with field regulators, and the speed is controlled

at will by this means.

The plant was installed by the Chicago Edison company

and designed by L. A. Ferguson, the company's electrical

engineer. It is operated by H. J. Blaney, the power

superintendent of the building.

Experiments with the Heilmann Electric
Locomotive.

The Heilmann electric locomotive, illustrations of which

appeared in this journal over a year ago, and which has

attracted so much attention lately among electrical and

railroad men, has been making some trial runs which are

of interest. One is reported to have been made upon the

road between Havre and Benzeville, France. The train

traveled from Benzeville to Havre at the rate of 80 kilo-

meters an hour, and the return journey from Havre to

Benzeville, notwithstanding a steep gradient which had to

be encountered, -was affected at the speed of 100 kilometers

incorporated in Buffalo, and other companies are contem-

plated in Rochester, Syracuse and Albany. A fifth com-

pany, known as the Erie Traction company, has also been

organized. In the formation of all these companies the

controlling interest is held by members of the Cataract

company, and local men are given a voice and interest

therein.

CHICAGO STOCK EXCHANGE PLANT.

an hour. Another experiment which took place some

time ago was made upon the Western railway of France

between Paris and Nantes. The train consisted of the

locomotive, five carriages and a brake van, and it covered

the entire distance, 33 miles, in 55 minutes. It is stated

that a speed of 55 miles an hour was attained on certain

parts of the journey.

An ordinance appropriating $rio,000 for the establish-

ment of an electric lighting plant by the city of Philadel-

phia is being considered.

The Cataract Electric Company.
The announcement is made that the Cataract Electric

company, which succeeded in getting a franchise from the

state of New York permitting the use of the banks of the

Erie canal upon which to string its wires from Buffalo to

those cities in which it is intended to use electrically trans-

mitted power from Niagara Falls, has begun the formatiou

of a number of smaller companies to control and manage

the business in those places. A company has already been

Electrical Fishing.

An interesting device to the angler that secures his fish

through a hole in the ice is one that, while eminently
adapted to fishing through the ice, is good for use all the
year round, irrespective of time or season. It is well

known that the best way to attract

fish at night is by a light of some
kind, and that if the light can be
thrown at will to any spot under
the water, without appearing too

prominently on the surface of the
water, success is assured.

It is also fairly well known, says
the Philadelphia Inquirer, that

the Prince of Monaco, in Europe,
is one of the most scientific and
enthusiastic deep water fishermen
that the world of sport holds to-

day, to such an extent that a few
years ago he invented a deep-
water fish trap which could be sunk
to a depth of two miles. This
was provided with electric lights

and a plunge battery, which had
to be protected against the pres-

sure of the wa'er by large air

cushions, and then when the
trap was sunk he could at will

turn on the current, get the light

at that depth, and so catch fish,

many of which had never been
seen before.

This is all by the way. It is

more the germ to a more useful

and only general machine, one
for every one to build or handle
for himself. The device is a

small incandescent lamp of about
three candle power, having a piece
of fine wire twisted around it to
keep it from shaking against the
sides of the quart bottle in which
it is placed, which large bottle is

weighted with lead so that it will

sink to any depth required. At-
tached to the tiny lamp and
passing through the cork or
stopper are two lightweight electric

wires covered with insulation of
a light brown color (this being the
invisible hue for water work, and
not gray, as so many people erron-
eously imagine).

These wires run upward to any
desired length, and the depth of
the lamp in the water is regulated
by a large board float, the wires
passing into the boat, where there
is a small battery, cunningly fitted

into a box. By the pressing down
of a handle the circuit is made,
and the light glows at any desired
depth, attracting the fish from a
distance and undoubtedly pro-
ductive of good sport. The cost
of the outfit is $37, but a home
made one can easily be put to-

gether by anyone having a smattering of technical and
practical electrical knowledge for about I5, one and
that would answer just as well as far as producing a light
and attracting the fish is concerned.

It would appear that with this light under the water and
"tip-ups," the clear winter night overhead, and the clear
red fire merrily blazing on the bank, and the pan ready for
any fish that may be caught, there is all the necessary ma-
terial for any amount of fun in the winter, for the one great
drawback to fishing through the ice has always been the
unwritten law that it is a daylight sport, and that as soon
as night falls it is "up lines" and home.

It is perhaps as well to say that if the best results are
desired with any kind of ice fishing, the ground must be
baited for two or three days in advance.

The Waterport, N. Y., Electric Light & Power com-
pany has been formed to furnish power and light to
the town of Waterport. John C. Hale of Batavia, N. Y.
is interested in the scheme. The capital stock is 140,'-

000,
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Street Railway Track Construction.

The accompanying cut illustrates an interesling piece of

track construction, recently completed at Rochester, N.

Y. OA-infr to the peculiar conditions under which the

treet railway system was laid out, all the lines pass a cen-

tral point in the heart of the business district, known as

the "Four Corners." The Rochester Railway company

has just completed a new tmck at this point weighing 50,-

coo pound?,:ind costing $(0,000. The entire track work at

the "Four Corners" rests upon heavy ties which are firmly

imbedded in a foundation of broken stone, sand and ce-

ment. The rails leading from the corners east and west

on Main street weigh 93 pounds per yard.

cylinders are connected to the respective sides of the cir-

cuit and the middle cylinder to the ground, thus forming

a double pole arrester. For higher voltages, however, the

number of cylinders must be increased in order to prevent

the dynamo current from following in the path of disrup-

tive discharges. Experiments were made, therefore, to

determine the number of non-ircing metal cylinders and
spark gaps which would be necessary to interupt a short-

circuit on a 3,030 volt alternator with the po^.ential raised

to 3.300 volts. Nineteen cylinders, or 18 gaps, were found

to olTer ample margin, and the breaking down electro-

motive force on half this number of gaps, which would
intervene between line and ground, was foucd to be about

70 per cent, of the electromotive force required to break

down insulation ordinarily used in a 3,000 volt generator.

3000 VOLTS

Discriminating Lightning Arresters, and
Recent Progress in Wleans for Pro-

tection Against Lightning,'

Bv Alexander Jav Wurts.

PART I —AN EXrERTMENT WITH LIGHTNING ARRESTERS
ON A 3,000 VOLT ALTERNATING

CURRENT CIRCUIT.

The general requirements of efficient lightning arrester

apparatus are: First, to provide discharge circuits which
shall operate automatically and repeatedly, and which shall

with certainty avoid dynamo short-circuits or interruption

of the system; second, to provide discharge circuits, or so

install them that they shall invariably ofTer a certain path

to ground for disruptive discharges in preference to any
other part of the system. It follows also from this last,

and as a matter of practical experience, that ground dis-

charge circuits should be short and straight, and that

ground connections should be of the most improved con-

struction.

The difficulties in the way of meeting the above re-

quirements on circuits of high potential seemed ai

first somewhat serious, in view of the fact that

many of the arresters already used had not only
been instantly destroyed by the short-circuiting which fol-

lows each discharge, but, in many instances, the arresters

had been entirely ignored by the lightning, the discharges

preferring an armature or converter to the spark gaps of

the arresters. The correct method for overcoming this

latter difficulty is to equip the system with a liberal distri-

bution of line arresters, which, by thus affording frequent
opportunities for discharge along the line, will grea-ly

lessen the probabilities, or rather necessity, for discharging
in the station. Parts requiring protection in the power
transmission plants upon which the experiments were con-
ducted were confined to the ends of the circuits, so that it

became possible to adopt the following general plan,
namely; to provide, first, an abundant discharging capac-

-a^-
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FIG. I. DISCRIMINATING LIGHTNING ARRESTERS.

Three 1,000 volt non-arcing metal arresters. Fig. i, were,
therefore, selected as tDffering a convenient means of in-

stalling this apparatus. It is also well known that coils

and even sharp turns in a wire offer a high inductive re-

sistance to disruptive discharges. "Various forms of choke
coils were, therefore, constructed and tested with the idea

of determining those proportions which, for present re-

quirements, should offer maximum impedance with a given
length of wire. These experiments will be more particu-

larly described in Part II. The form»finalIy adopted was
that of a flat coil about 18 inches in diameter, and wound
with 17 turns of wire; the size of the wire varied, of course
with the carrying capacity of the particular circuit into

which it was to be connected. After further experimenting
with various combinations of spark gaps and choke coils,

it was decided that the trial apparatus should consist of

STREET RAILWAY TRACK CONSTRUCTION.

ity from the line immediately before entering the station

or power houses, and, second, to interpose between this

point and the parts to be protected such a resistance to
disruptive discharges as should make it a matter of neces-
sity rather than of choice for these discharges to pass to

earth over the discharge circuits provided for them.
The only apparatus which seemed at all available for

this work was the non-arcing metal lightning arrester and
some efficient form of choke coll which might be connected
in the circuit between the arresters and the apparatus to be
protected. As js well known, the 1,000 volt non-arcing
metal lightning arrester, which is now almost universally
used on alternating current circuits, consists essentially of
seven non-arcing metal cylinders arranged side by side
with 1-64 inch spark gaps intervening. The two outside

I. Abstract or a paper read at the eleventh general meeting of the
American Institute of Electrical Engineers, Philadelphia, May 16,
1S94.

eight choke coils and twelve 1,000 volt non-arcing metal
arresters for each end of each circuit; that is, four choke
coils should be connected in series in each leg of each cir-

cuit, with discharge circuits intervening. The relative

positions of these parts are clearly indicated in Fig. 2,

which represents one end of each of three circuits.

The theory upon which the selection of this apparatus
was based will be more generally discussed in Part II.;

suffice it to say here that disruptive discharges form nodal
points in the system, that is. points where there will be a
minimum tendency to discharge; hence, to avoid these with
any degree of certainty a multiplicity of arresters, prefer-
ably line arresters, should be used. Choke coils form
points of reflection, or points where there will be a max-
imum tendency to discharge—hence a discharge spark gap
connected directly in front of a choke coil is more likely to
receive discharges than if placed at some other point in
the system. Properly constructed choke coils also offer a

very high resistance to the passage of disruptive discharges,
so thai if one or more such coils be connected between
a discharge circuit and the appiratus to be protected, and
if the discharge circuit or ground wire be short and straight,

the probibilities of safe discharge to earth will be vastly
increased. Further, disruptive discharges are liable to
divide and follow several paths, b2ing governed by a com-
plexity of ever-varying circumstances. I* or this reason it

was decided to connect several choke coils in scries, so
that should cn'y a portion of a discharge pas; across the
first arrester, the balance passing through the first coil, a
second opportunity for discharge would be found at the
second arrester, which was also connected in front of a coil,

and, therefore, at a point of reflection. Should this re-

maining portion of the discharge again divide, a further
opportunity for discharge would be afforded at the third

arrester, and so on, so that by the time the fourth coll was
reached it was presumed that the discharge would have
spent itself.

Some of the many experiments made to sub-
stantiate this theory are exceedingly interesting as
well as instructive. Referring to Fig. 3, ^1 are*
the terminals of a powerful influence machine,
^ is a battery of Leyden jars, G a wire which may
represent the ground, and is connected to the outside coat-

ing of the jars; L is a. second wire, which may represent
one leg of an electric circu't; a, b, c and d are choke coils

connected into the line Z, and in series with each other;

2, 3, 4 and 5 are intervening discharge circuits containing
spark gaps; i is a 12-32 inch spark gap separating line L
from the inside coating of battery B. If now the battery
becomes charged from the influence machine ^, a large

and violent disruptive discharge will take place across gap
I and suddenly charge line L. This discharge will then
pass to earth G through one or more of the spark gaps
2, 3, 4, 5, according to circumstances. It will be noted
now that this arrangement of choke coils and discharge
circuits is similar to that shown in Fig. 2. The spark
gaps were made of rounded half-inch brass rod adjustable
with a 1-32 inch screw thread. The coils were wound
with No. 0000 wire, were 3 inches in diameter, 6 inches
long and contained 11. turns each.

The following table indicates the very interesting results
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obtained by varying the lengths of spark gaps 2, 3, 4 and
5. The signs "—

",
"*" and "o" indicate, respectively,

a heavy discharge, a feeble, thread-like discharge and no
discharge.

When I = 12, 2 = 9, 3 = 5X, 4 = 3^4:" and 5 = 1,

the sparks were about evenly divided, except that 5 never
sparked alone and always gave thread-like sparks when 2

sparked. These results are represented graphically in

Fig. 4.

Glancing now at the table we notice: First, the difficulty
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that disruptive discbarges experience in passing the coils,

jumping as they do large air gaps in preference to the

more circuitous but infinitely better conducting paths

afforded by the coils; second, the tendency for discharges

to divide into two or more paths, part passing across the

first or second gap and the remainder through one or more
coils to a succeeding gap, showing thereby that a single

choke coil does not offer certain security against the passage

of these discharges; third, the uncertainty of the paths

that will be selected during a series of tests where the

conditions are maintained as nearly constant as possible;

in fact, it seems almost impossible to produce the same
results twice in succession. It is, however, to be noticed

that with these four choke coils in series and spark gaps

intervening, the discharges are so thoroughly sifted out

that only an occasional thread-like spal-k finds its way
across the last gap. With laboratory results such as these,

FIG. 2. DISCRIMINATING LIGHTNING ARRESTERS.

it seemed fair to presume that results more or less similar

might also be expected in practice.

The plant selected for the trial of this apparatus was

that of the San Miguel Consolidated Gold Mining company
of Telluride, Colorado, which is equipped with a 3,000

volt alternating current synchronous system, operating

stamping mills and furnishing current to the Telluride

Electric Light company. These points are situated among
.the mountains at distances varying from three to ten miles

from the power house. Three separate circuits leaving the

power-house extend over a wild and rocky country and in

some places rise above timber line. In previous years

every attempt to protect this plant from lightniDg had

failed. During the summer months two horses were kept

constantly saddled ready for emergencies consequent on

lightning discharges, and at the motor and power house it

was common practice on the approach of a thunder storm

to lay out, ready for instant use, an extra armature coil,

with all the necessary tools for handling the same. In one

of the former types of arresters used in this plant forty

fuses were blown inside of 60 minutes.

, The location of each bank of arresters was selected with

particular reference to securing permanently damp earth

for the ground plate, the lines being led to this spot.

The circuit was thus made to accomodate itself to the

arresters, rather than the arresters to the circuit. The
apparatus was then installed in a specially constructed and
weather-proof lightning arrester house, Fig. 5, the arresters

and choke coils being mounted on thoroughly dried

wooden frames and every precaution taken to insu-

late these from the ground and from each other. In this

manner also it was expected that the lightning discharges

would be kept entirely out of the station.

The connections inside the power house lightning ar-

rester house are all clearly indicated in Fig. 2. One main
B. and S. No. 3 ground wire was used for all the arresters

in each bank, uonecessary kinks and bends_ being studi-

ously avoided,

The grounds which I used were of the most approved

construction, and in this respect were in marked contrast

to ground connections commonly found in practice. An
old rusty casting or an abandoned pulley hooked onto the

end of a tangled piece of scrap wire, and then thrown into

a neighboring creek or the tail race of a mill, or a small

FIG. 3. DISCRIMINATING LIGHTNING ARRESTERS.

iron spike driven conveniently into dry earth or sand,

form ground connections not infrequently found in prac-

tice. But my work being only of a experimental nature, a

thoroughly good ground connection was thought to be one

of the essentials. The ground connections were therefore

made as follows: First, a hole six feet square was- sunk
directly under each bank of arresters until permanently

damp earth was reached; second, the bottom of this hole

was covered with two feet of crushed charcoal (about pea

size)—crushed coke would have answered equally well;

third, over this was laid 25 square feet of No. 16 copper

plate; fourth, the ground wire was then firmly soldered a'l

the way across the ground plate; fifth, the plate was now
covered with two feet of charcoal; and sixth, the hole then

fiiledin with earth, using running water to settle. In one;

instance permanently damp earih could not be reached

water was therefore brought from some considerable dis-

tance through an iron pipe and run into the upper earth

of the ground hole. In this manner the entire ground

construction was maintained constantly damp.

Observations were taken by competent men at each
bank of arresters during the entire lightning season, and
the results obtained indicate that the discharges occurred
most frequently over the second arresters; many passed
over the third arresters; very few, however, over the first

or fourth. The writer personally, watched one of these

banks of arresters through severe thunder storms, and in

every instance the discharges noticed by him were seen to

pass across the second series of spark gaps. The dis-

charges followed each other across the cylinders with great

rapidity, making peculiar and often startling sounds, very
similar to the cracking of a teamster's whip, but in no
instance was there a fuse blown or damage done to the
arresters. Now, these facts are not only of great practical

importance, but are also exceedingly interesting when
studied in connection with the results already mentioned
as having been obtained with choke coils and spark gaps
in my laboratory experiments. At the end of the lightning

season the non-arcing metal cylinders of the arresters were
carefully inspected, and the confronting sides found to be
covered with minute black spots where the discharges had
passed from cylinder to cylinder. These spots were often

centered with very small, smooth exposures of the metal,

but in no instance was there any indication of btading or

fusing together of the adjacent cylinders.

The net results of this lightning arrester experiment are

most satisfactorily summed up in the following abstract from
a letter written by P. N. Nunn, electrical engineer of the

San Miguel Consolidated Gold Mining company. I feel

geatly indebted to Mr. Nunn for the kindly assistance he
has rendered in carrying out these tests, and take this

opportunity to again thank him for his valuable sugges-
tions and the painstaking care with which the installation

was made.
''At the present time.as you are aware,our plant consists

of a power station at Ames, equipped with Westinghouse
alternating current generators of i.ico horse power capac-
ity, which supply current for synchronous motors in three

stamp mills at a distance of two, three and ten miles re-

spectively, and for lights in the town of Telluride, about
eight miles distant. The pole line runs over the mountains
in altitudes varying from 8,8go to 12,000 feet above the

-sea level, traversing at different places bare ridges of

mountain divide and large tracts of magnetic mineral. It

is thus peculiarly exposed to lightning in a district where
lightning is of extraordinary frequency and force at certain

seasons of the year.

**The difficulties of the situation are further aggravated by
the fact that we generate and ulil'ze without transforma-
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FIG. 4. DISCRIMINATING LIGHTNING ARRESTERS.

tion, except for lighting purposes, an alternating cnrreut of

3,000 volts.
" Despite the use of an overhead grounded wire on our

pole line, and the best arresting apparatus we could pro-

cure, we suffered continual interruptions during the light-

ning seasons of 1891 and 1892. On one occasion five

armature coils were burned out in a single storm. With
any other form of armature this would have meant five

burned-out armatures; but with the toothed armature of

your machines it represented the cost of five new coils and
a day's delay. The frequency of the discharges of light-

ning was so great that the insulation in the highest grade
of cables and cores throughout the entire apparatus became
so honeycombed with perforations as to give rise to con-

tinual leakage, grounds and short-circuits, requiring con-

stant and expensive repairs and causing prolonged delays.

"Since putting in your non-arcing metal arresters in con-

nection with your system of specially designed choke coils,

we have passed through the lightning season of 1893 with-

out a particle of lightning having passed to our knowledge
beyond the arresting apparatus, without a shut-down, with-

out the loss of a coil, and without a single perforation of

insulation. The experience of this season has given us

the greatest confidence in the efficiency of your apparatus

as a protection against lightning."

PART IL—PROTECTION AGAINST LIGHTNING ON CIRCUITS
OF ANY POIENTIAL.

A system of protection against lightning discharges has
been designed by the writer which is applicable to circuits

of any potential, and although this system has not yet

received a practical test, the indications are that it will

prove efficient.

The proposition is to connect in series with the circuit,

and at frequent intervals, a system of properly constructed

choke coils, the expectation being that the energy stored

in the circuit in the form of static electricity will, at

moments when there is a tendency to a disruptive discharge,

dissipate itself into heat through the electrical surgings
which will be set up between and among the several choke
coils. In Fig. 6 there is represented a power transmission
circuit provided with this system of protection against
lightning.

A curious freak which came under my observation last

summer is illustrated in Fig, 7. T represents an over-

head trolley wire, on either side of which are wooden
poles. // is a bell-shaped itsulator made of com-

pressed mica and shellac. These insulators easily
withstand an electric strain of 12,000 volts. A' is

an iron ring holding the span wire to the pole. B is a
branch circuit feeding current to a group of lamps 6', and
Z is a lightning arrester in its discharge circuit. C- is a
second group of lamps. The distance between //and B
is about 50 feet. After a violent thunder storm it was
noticed that one of these poles had been shattered from
the top down to the iron ring, the remaining portion being
uninjured. This had been done by lightning, and in the
opinion of the writer, by one of the ramifications to which
allusion has already been made. In any case, this dis-

charge, whatever it may have been, passed over the span
wire to the bell Insulator //, piercing it and breaking it

into three pieces, then traveled along the trolley wire to B,
where it apoarently divided, one part passinz to the group
of lights C/', breaking them all, ten in number, and the
other part to earth through the arrester /. without in any
way interfering with the group of lights (7'. It is quite
remarkable to note that none of the parts damaged by
this discharge showed any indications of heat.

During last summer I watched many discharges enter a

SYSTEM OF LIGHTNING PROTECTION
ON CIRCUITS OF ANY POTENTIAL

DYNAMO MOTOR

FIG. 6. DISCRIMINATING LIGHTNING ARRESTERS.

generating station over dead wires and pass to earth across

simple carbon spark gaps provided with No, 18 copper
wire fuses. Ttie discharges gave a crackling sound similar

to that of discharges from a Leyden jar, and in some
instances where I bad placed pieces of tissue paper between
the electrodes of the spark gaps, the papers were perforated

with small holes. In one instance only which came under
my observation did the copper wire fuse let go. An
apparently prolonged discharge passed over one of the

spark gaps with a hissing sound, raised the tips of the

carbon electrodes to a white heat and fused the copper
wire cut-out, the time taken being approximately two
seconds, which would indicate in the netghborhood of 150
amperes. I believe this discharge to have been pirt ot a

true lightning discharge—one of its ramifications—but in

the great majority of cases the discharges are small, and
in this respect bear no comparison to cloud discharges.

Now, if the "electrical surgings" theory be correct, I

believe that these dangerous points of reflection can, by
.means of properly distributed and effective choke coils, be

confined to long lines and made to wear themselves out,

as it were, between the coils. In this manner frequent

points of reflection would be distributed over the system.

Primary waves setup during electrical disturbances would
be broken into smaller waves, which, surging back and
forth between the coils or points of rt flection, would finally

become dissipated and their energy pass off into heat.

The number of coils which it would be necessary to use

for a given length of circuit has not yet been determined,

but the writer would suggest placing four to each mile of

single wire. For convenient accommodation on the poles

these can be arranged alternately on the two legs of the

circuit, thus avoiding two coils on any one pole.

Should such a system of protection against lightning be

found efiicient, its many advantages over the discharge

circuit method would be obvious, particularly in a country

where good ground connections are costly, and often im-

possible to construct.

The general form and dimensions of these choke coils

is a matter of considerable importance. Dr. Lodge'states,

I believe, that for disruptive discharges a flat spiral will

offer maximum impedance with a given length of wire.

To the best of my knowledge, however. Dr. Lodge makes
no mention of the number of turns which may be ad-

vantageously used. I have found by experiment that the

impedance does not continuously increase with the number
of turns, but that a critical point is rapidly reached,

FIG. 5. DISCRIMINATING LIGHTNING ARRESTERS.

beyond which additional turns do not add appreciably to

the impedance of the coil. The critical point was deter-

mined in the following manner. A large flat coil was con-

structed, having the following specifications:

Size of wire No. o

Number of turns 34
Outside diameter , 30"

Inside •• •
3"

The wire was carefully insulated so that the discharges

could not pass between consecutive convolutions.

This coil was then connected up in the usual manner
for determining impedance, the general arrang«ment of

the apparatus being shown in Figs. 8, 9, 10 and 11, where

j5 is a variable shunt spark gap, one terminal of which is

permanently connected to either terminal of the coil, while
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the other Is provided with a sharp metallic point fastened

to a short llcxible cord. The sharp point was used to

pierce the insulation of the coil, thereby reaching the ciii-

per of any convolution and also in this manner providing

a means for shunting any desired portion of the coil by

the spark gap A. Spark gaps ./ and I! were varied by

means of a thirty-second of an inch screw thread, so that

the dimensions of these gaps are given in thirty- seconds of

an inch.

Each determination was made by shunting with the gap

y- that portion of the coil whose impedance was desired,

and then varying the length of B until the discharges were

about evenly divided between the coil and the gap. In

the following table are given the values of /.' and the num-

ber of convolutions shunted by the gap in each deter-

mination:
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In the first caluma are a:iven the number of couvolu-

tions shunted by the spark B.
Column I B gives the values of B under conditions

shown in Fig. 10, with A equals 12 and with rounded

electrodes at B.
Column 2 B gives the values of B under conditions

shown in Fig. q, with A equals 12 and with rounded
electrodes at B.
Column 3 B gives the values of B under conditions

shown in Fie- n, with A equals 12 and with rounded
electrodes at B.
Column 4 B gives the values of B under conditions

shown in B'ig. 12, with A equals 12 and with sharp elec-

trodes at B.
Column 5 B gives the values of B under conditions

shown in Fisr. 11, with A equals 15 and with rounded
electrodes at B.

For convenience, these results are graphically repre-

sented in Figs. 12, 13, 14, 15 and 16, and we note, first,

that in each case a positive maximum impedance is reached,

beyond which additional turns do not affect the results;

second, that with the exception of the results shown in

Fig. 12, the impedance does not increase beyond about

the 17th turn; third, that with both terminals of the coil

permanently connected to the discharge circuit, Fig.

12. the increase of impedance is more gradual than when
only one terminal is so connected; fourth that when per-

manent connection is made to the outside of the coil, Fig.

13, the increase is more rapid than when permanent con-
nection is made at the center. Fig. 14; in other words, a
single turn on the outside offers more impedance than a
single turn nearer the center; for equal lengths of wire,

however, the turns near the center offer greaier imped-
ance; fifth, that increasing A slightly decreases the num-
ber of turns, Fig. 16; sixth, that using points at B, instead

of knobs, does not materially change the results, other
than to make the path selected by the discharge somewhat
more uncertain, as will be noticed by the irregular curve
shown in Fig. 15. The coils which I have constructed
have been wound with reference to the critical point.

Dr. Lodge has also experimented with such coils in con-
nection with iron cores, and fcund that the impedance is

not appreciably affected by their introduction. I have

k
¥-

FIG. 7. DISCRIMINATING LIGHTNING ARRESTERS.

also experimented in this line, and have naturally sur-

prised myself by obtaining quite different results. It is,

however, to be supposed, in view of Dr. Lodge's masterly
study of this subject, that my conditions have in some way
differed from his. I found that upon the introduction of a
small bundle of iron wires into the core of a coil, the
impedance to disruptive discharges was reduced nearly 20
per cent. The cause of this was at once made apparent
by the beautiful sparks which were seen to appear among
the iron wires of the core upon the passage of each dis-

ruptive discharge. These iron wires, of course, form
among themselves closed secondaries to the primary coil,

and in this manner also very beautifully illustrate the oscil-

latory character of the discharge.
A convenient mechanical analogy for this "electrical surg-

ing system may be found in hydraulics. Referring to
Fig, I7jet yl/ represent a water main closed at either end;

/*j^ a supply and outlet; .-/'/, etc., perforated elastic dia-

phragms. If now an impulse be inr.parted to the water at

A, as by a blow, a wave will tend to travel from one end

of the main to the other, and if it were not for the dia-

phragms, this wave would either burst out the opposite

end of the pipe or be reflected back and forth until the

energy of the wave had become transformed into heat.

The presence of the diaphragms, however, will tend to

break up the initial wave and confine the surgings to com-
paratively small portions of the pipe. At the same time

the perforations in the diaphragms allow of a continuous

flow of water under pressure. In the electrical system the

choke coila are supposed to break up the electrical surg-

ings, much as these diaphragms break up the water surg-

iogs, and at the same time the coils do not materially

interfere with the passage of the dynamo current. The
coils cause points of reflection to occur where an excessive

static strain can do no harm. The ends of the circuit,

which are the vital paits of an electric power transmission

sys'em, are thus shielded by the coils, and the energy of

the static charge is harmlessly transformed into heat.

It has, however been mentioned in Part I. that coils are

not absolutely impervious to disruptive discharge. A dis-

charge entering a coil meets with continuous resistance and
is finally all or partially reflected; in other words, a coil is

not a stone wall, does not necessarily confine the point of

intense electrical strain to the first inch or two of the coil.

The discharge penetrates the coil and often causes "side

flash" to occur well within its interior. In my mechanical
analogy, therefore, I h^ve represented this yielding oppo-
sition, as ii were, by elastic diaphragms.

PART III.—DISCRIMINATING LIGHTNING ARRESTERS.

T/ie Condenser Lightning Arrester.—The discovery

and practical application of non-arcing metal to alter-

nating current circuits about two years ago,^ has indicated

the possibility of constructing a discriminating lightning

arrester, as it were, for direct current circuits; that is, an
arrester which should not require the usual automatic cir-

cuit inteirupting attachment, but which, by virtue of its

material or construction, should allow static electricity to

pass and prove an effectual barrier to the dynamo current.

The first step taken in this direction was to carefully an-

alyze the conditions, and the general conclusions arrived at

were as follows: A circuit becomes charged in various ways
with static electricity tending to earth. These charges are,

in a majority of cases, small and of no considerable inten-

sity. The surgings in the.system find points of reflection

which al^o become points of greatly increased tension. The
earth is the great reservoir (to use common language) for

these discharges. This reservoir is, however, unnecessarily

FIGS. 8 AND 10. DISCRIMINATING LIGHTNING ARRESTERS.

large for the accommodation of line discharges. Might
not smaller reservoirs be made— little earths insulated

from the mother earth? If the circuit were connected
directly or through spark gaps to such little earths, these

dangerous surgings might be broken up and the line safely

discharged without a possibility of the dynamo current

following. Each spark gap in each of such discharge

circuits would then form a discriminating lightning arrester,

but these little earths would be nothing more or less than
one coating of a condenser—the mother earth a common
coating to them all. Why not then use condensers, con-

necting one side to line, the other to earth through a spark
gap?
One difficulty immediately presented itself. After the

condenser had become charged how was 't to become
discharged? To be successful it must be self-discharging,

and not only this, but the discharge must take place in

such a manner that no dynamo current should follow.

Therefore, to discharge the conienser disruptively was at

once out of the question. Experiments in this line led first

to the application of a wet string to the terminals of a
condenser, the idea being to leak out the charge through
an ohmic resistance sufficiently great to prevent an ap-
preciable flow of dynamo current. A two microfarad
condenser provided with a wet string leak was treated with
violent disruptive discharges from a battery of Leyden
jars, and upon immediately applying the tongs to the

terminals of the condenser after the crack of the discharge,

not the smallest trace of a charge could be detected. When
the string was removed or had become dry the charge was
retained. Evidently a wet string would not answer as a
permanent leak. Various compositions of plumbago with
moulding sand, red lead and plaster-of-paris were pressed
into a tube and used, but these all proved unsatisfactory,

being unreliable. In many instances this composition leak

would, before testing with the condenser, have a resistance

of 30,000 ohms, and after a single discharge it would be
found that this resistance had increased to many hundred
thousand ohms. This was, perhaps, due to the flying apart
of the plumbago particles under the influence of the dis-

charge, and so breaking the continuity. Finally, a pencil

mark over ground glass was suggested and this was found
to work admirably. A medium pencil was rubbed
back and forth over a strip of ground glass,

making a narrow shining streak having a resistance of from
40,000 to 50^000 ohms. Rubbing with the hands did not
seem to appreciably change this resistance. Broad black
pencil marks were made on the ends for better contact,

and connection to the terminals of the condenser was ob-
tained through aluminium foil, both glass and foil being
protected on the bottom by the wooden case of the con-
denser, and on top by a small inverted wooden trough.
A condenser provided with such a pencil mark leak, was
now connected to a 500 volt direct current circuit and to

I, "Transactions, vol. ix,, p. 102, 1S92.

apparatus, as shown in Fig. 18. A was a 500 volt direct

current generator; L one leg of the circuit, which may rep-

resent a trolley wire; O' the other leg of the circuit, and
which may represent the ground return; J\ the two micro-
farad condenser with its high resistance leak // Ca small
spark gap in series with the condenser, and in the discharge
circuit; /> was a 12-32 inch spark gap over which disrup-
tive discharges would pass from the battery of Leyden jars

(11), and in this manner suddenly charge the line L. The
most violent disruptive discharges that could be obtained
in the laboratory were unable to damage either the gener-
ator or the condenser. A small spark gap, a trifle larger

than C, connected either in series or in shunt to the gener-
ator, failed to take any of the discharges, thus demonstrat-
ing the case with which the discharges were received by
the condenser. Such tests were continued for half an
hour at a time, the discharges following each other in

"™'"' ...
'"'"J

r-„M.0.0. 4H INC

s

\ ^v
[\ \IN

I \ •V
~~-

V

\ > \

V%
V \ \

I

5
1

FIGS. 12, 13, 14, 15 AND 16. DISCRIMINATING LIGHT-
NING ARRESTERS.

rapid succession, but the condenser was ever ready, being
kept constantly discharged by the high resistance leak.

Of course, the resistance of the leak was sufficient to pre-
vent the formation of an arc at C. The terminals of the
leak were also too far apart to permit the condenser to dis-

charge disruptively. This device insures all.the require-

ments of a discriminating lightning arrester, and in this

form seemed admirably adapted for station and indoor use
on 500 volt direct current circuits.

For line or outdoor use the condenser was placed in a
suitable casl-iron box, one terminal of the condenser being
grounded to it while the other was led out through a
specially designed and water-tight bushing. If then this

iron box were buried in damp earth, as a ground plate, so

to speak, the outer terminal connected to the lower elec-

trode of a small spark gap placed on a pole, and the upper
electrode of the gap connected to the line, the combination
would constitute a discriminating line lightning arrester,

Fig. 19.

Practical tests have been made during the past summer
with both station and line condenser lightning arresters,

and the results obtained have been most gratifying. The
plant in which the apparatus was installed was that of the
Denver Tramway company, Denver, Colo., in a locality

where lightning storms are particularly severe and of
frequent occurrence. This plant extends over a vast
amount of territory and no attempt was made to protect

it as a whole with these arresters. The experiences of

this company with automatic lightniilg arresters on the

line had been extremely unsatisfactory, and as a final

measure they had resorted to simple carbon gaps liberally

distributed over the system, depending upon the station

circuit-breakers to interrupt the short-circuits. This com-
bination, however, worked satisfactorily near the station

only; at any considerable distance therefrom the drop on
the line was such that even a short-circuit across these
spark gaps failed to trip the breakers. The arc therefore

continued until it had burned itself out, which in many
cases was not accomplished until the top of its wooden
pole had been burned off.

The installation of these condenser lightning arresters

consisted of five arresters on the line and 44 spark gaps
with II condensers in the station. The station spark gaps
were also provided with two specially constructed choke
coils for each feeder. The original arrangement of this

apparatus is shown in Fig. 20. A is the generator; F F-^

etc., the feeders; i, 2, 3, 4, etc., the 44 spark gaps
alluded to; O C-, the two choke coils in series with each
feeder; .S" represents the circuit-breakers and ^keystone

FIGS. 9 AND II. DISCRIMINATING LIGHTNING ARRESTERS.

lightning arresters; C is a bank of four two microfarad con-

densers, making a common ground for the 44 spark gaps

;

7" is a tank lightning arrester; G is an overhead ground
return; 5 a spark gap in the ground wire of the 44 spark

gaps. A telltale piece of tissue paper was placed in this

gap, which, becoming punctured, would at once indicate

and register the passage of a discharge across any of the

44 spark gaps.

The first thunder storm which occurred after this ap-

paratus 'had been installed gave unlooked for results.

The telltale paper at 5 failed to indicate any discharge

whatever—the spark gaps i. 2, 3 and 4, which
were placed in the cupola, were examined and
many of these found to be badly burned. At first

thought this indicated some path to earth other than that

provided through gap 5 to the condensers. Tests for

a ground, howerer, failed to prove this to be the case. A
succeeding storm reproduced these same strange results.

A more careful study of the problem now disclosed the fact

that, as the circuit breakers were frequently thrown open
during thunder storms, the feeders which were thus opened
became ground wires, being grounded through their

respective motors. Consequently, live feeders discharged
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into these dead or grounded feeders, and vice versa, form-
ing arcs which burned the carbon 'electrodes of the several

spark gaps according to the amount of current taken by the

respective feeders.

,
Fresh carbon electrodes were subsequently provided,

and a single condenser connected to each group of spark
gaps on the individual feeders, which arrangement would
prevent the possible recurrence of arcing between'feeders.
The line arresters had, however, in the meantime been

carefully watched, and, afier every storm, the telltale

papers were collected and found to be perforated with
a greater or less number of small holes, each hole being
slightly discolored around the edges.

The sensitiveness of these condenser arresters was par-

ticularly noticeable, in that the telltale papers were found

FIG. 17. DISCRIMINATING LIGHTNING ARRESTERS,

to be punctured at the slightest provocation, when, in fact,

no considerable thunder storm had passed over the lines;

arid "yet, sensitive as they wtre to slight charges on the line,

it is remarkable to note that the simple carbon spark gaps
belonging to the local company, which have already been
mentioned, and which provided a gap one-eighth inch be-
tween electrodes^ frequently received discharges in prefer-

ence to the minute spark gap of a neighboring condenser
line arrester. Such occurrences, coupled with many others

of a similar nature, poi^t to the existence of nodal points,

and the necessity of distributing line arresters at frequent
intervals over the system.

In fact, a lightning arrester connected directly to the
terminals of a generator or motor offers no absolute guar-
anty of protection to this particular piece of apparatus.
The presence of the arrester simply offers an opportunity
for discharge. The discharge may occur in the armature
or it may occur through the arrester, according to the par-
ticular condtions existing at the time of each discharge.
The arrester could have a comparatively large spark gap
and the breaking down strain of the armature insulation be
low, and still the discliarge might prefer the
large gap to the weaker insulation, while, on
the other hand, the arrester could have a very
small spark gap and the armature be provided with
the highest grade of insulation, yet in some cases this in-

sulation would be pierced by the discharge in preference to
the ^mall spark gap of the neighboring arrester. A strik-

ing example of this possibility is il'ustrated in Fig. 21.

A is a type of strain wire insulator which is ordinarily

capableof withstanding from 15,000 to 20,000 volts. B
shows a wire connecting an overhead return to the ground
wire return. The distance between wire B and the iron
hoop holding the strain wire is about one inch. During a
violent thunder storm the insulator A was punctured by a
discharge which passed from the trolley wire through the
insulator to the iron hoop and thence across the one-inch
air space to the grounded wire B, and this very high ohmic
resistance path was taken in preference to a neighboring
line arrester having a small spark gap. Had an arrester

been connected at this point there is no question but that
the arrester would have taken the discharge, but by reason
of the nodal points which are formed along the line by the
electric surgiogs, a lightning arrester loo yards away,
although it is liable to take a large proportion of the dis-

charges, does not by any means offer an absolute guar-
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antee of protection to a neighboring piece of apparatus.
A large number of line arresters, that is, a large number
of opportunities for discharge, is the surest means of
securing efficient protection.

The results obtained with these condenser arresters have
exceeded my expectations, and in my opinion have thrown
considerable light on the intensity and volume of discharges
commonly found in electric light and power circuits.

During my two months' stay in Denver not a single con-
denser was disabled, nor were any of the telltale papers
burned. I have with me a few of these perforated papers
which I shall be glad to have you inspect. I was not
present in Denver after the burned-out spark gaps in the
station had been replaced, and am therefore not in

possession of any further data from that source. But in

Colorado Springs, where I spent the next following six

weeks, I connected three of these condenser arresters in

the station of the Colorado Springs Rapid Transit Rail-

way company and was treated to many violent thunder
storms, through all of which these arresters showed a wonder-
ful capacity for repeatedly and rapidly discharging the liiie.

Through many of these storms the discharges passed the

spark gaps as many as twenty times a minute, completely
riddling the tell-tale papers.

I may, therefoie. say with emphasis, that the condenser
lightning arrester has proved itself most tfificient in points
of sensitiveness, durability and general reliabiliiy. In
actual service it has demonstrated the successful construc-
tion of a truly discriminating direct current lightning ar-

rester.

The Trolley Appreciated in Brooklyn.
[From the N'e^u York Tril-iun:.]

The trolley has now been in use iii Brooklyn for a year
and is gradually taking possession of the entire field of
transportation on the surface of the streets. The Eastern
District has not yet been extensively invaded, although
several trolley lines now rnn there; but in a short time on
all the lines in that part of the city horses will be used no
more. There is cne cable line in the city, but it is not of

large importance; it runs in Montague street, from Court
street to the Wall street Ferry. It saves a good many
people, however, from the climb up the Montague street

hill, which, while not exceedingly steep, slopes up at a

peculiar angle which makes walking there a weariness to

the flesh, especially on hot summer afternoons.

It is fair to say that public opinion in Brooklyn in refer-

ence to the trolley has undergone a considerable change
in the course of the last year. When the use of the trolley

was threatened on a large scale many reople regarded the
prospsct with genuine alarm. They had heard of it, if

they had not seen it in operation in other cities, and knew
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that trolley cars were often run at high speed, and were a
source of great danger to people in the streets. They
didn't like the prospect of having their streets lined with
poles supporting miles of wire carrying powerful currents

of electricity. They had heard of the bu2z of the trolley

on the wire, and of the "trolley jerk'' which the inexperi-

enced motorman knows how to perpetrate with disastrous

effects on passengers standing inside a car.

The general attitude of Brooklynites was adverse to the
trolley, and for a number of months after the electric cars

were put in use experience showed that the apprehensions
which had been aroused were far from baseless. Acci-
dents followed each other with alarming rapidity. The
trolley cars rati at least twice as fast as the horse cars had
done, and people had to be educated up to the point of

looking out for them. This was especially the case with

children, who formed a large proportion of the victims in

the first six months of the general use of the new motive
power.

. It was by no means the children alone who needed to be
educated. The motormen did not understand their business

thoroughly; frequently they ran too fast, and they failed to

keep a sufficiently sharp watch upon the tracks ahead of

them. Several lives were lost because passengers alighted

from a car and passed around in the rear of it to cross the

other track, without observing that a car was coming down
rapidly on that track. Then people took needless risks. A
policeman was killed by attempting to board the front plat-

form of a car in broad daylight and not long afterward a
druggist in upper Fulton street met his death in precisely

the same manner, although this casualty occurred about
midnight.

Gradually, however, the people have accustomed them-
selves to the new traction ag^nt, and its good points have
become recognized. The increase in speed is an important
consideration, and, except in the more crowded parts of the

city, it is felt that a speed of ten miles an hour is not un-

safe. This feeling manifested itself with considerable em-
phasis when a bill was laid before the Legislature a few
weeks ago requiring the trolley cars to run no faster than
six miles an hour. Undoubtedly the bill originated with
the elevated roads, which had suffered a considerable loss

of business by reason of the competition of the trolley, and
no one appeared to advocate it except the counsel of one of

the elevated companies. The opposition to it was so strong,

however, that it never emerged from the committee-room.
Since about the beginning of the year there has been a

marked diminution in the number of trolley car accidents,

although within the last fortnight two or three persons

have besn killed. In one of these cases at least the mo-
torman appears to have been running hiscar far beyond the
legal speed.
No one contends that the trolley is perfect. But it seems

to have come to stay. Its cheapness is a strong recom-
mendation to the surface companies, and. of course, if it

should be found practicable lo run the tro ley wires under-
ground, the cars would still run as fast as they do now and
the factor of danger to pedestrians would not be elimi-
nated. It is believed by a considerable number of people
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that safety in the operation of these cars would be in-
creased by the use of a jingling bell, which would ring
continually while a car ig. in motion. Of course there is

an objection to this in Fulton street, for example, where a
large number of cars are constantly moving, and where
the ringing of numerous bells would add to the noise and
produce confusion in some minds. But away from the
centers of business it is believed that bells of this s:)rt

would afford a needed warning in many cases. There is a
singing of the wire as the car approaches or recedes, it is

true, but this is unsatisfactory and untrustworthy as a
signal.

Such a bell would probably have prevented the accidents
occurring when persons passing behind a car in order to
cross to the farther side of the street have been run down
by the car coming, unseen and comparatively silent, on the
other track. It would tend to the safety of ail people
walking, and a bicycle rider says that it would be of great
advantage to men of bis class, who frequently have diffi-

culty, when approaching car tracks, in telling whether the
way is clear. Of course every rider slows up and pro-
ceeds cautiously when coming to a street on which trolley-

cars run, but if the eye could be assisted by the ear it

would be decidedly to his advantage.
. It is a question whether anything is gained by placing a
gate on the side of the car platform next the other track.
It seems reasonable that if a man could get a clear view
forward as he was about to alight on that side he would
not step off if a car were approaching in the opposite
direction. Some accidents, therefore, might be prevented
by removing the gate, which is required by the state rail-

road commission.

On a few of the lines in Brooklyn there is a requirement on
open cars of a chain or barrier of some kind on the side near-
est the other track, and on the lines soon to be equipped
with the trolley by the City Railroad company, a stip-

ulation has been made that tuch guards must be provided
on all open cars. And yet it is an interesting fact that
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few, if any, accidents have occurred from passengers
alighting from open cars on what is supposed to be the
dangerous side. The reason appears to be that they can
look out and see whether danger is approaching in the

shape of another car.

There is a decided difference in the smoothness with
which the trolley cars run on the various lines. This is

said to be due largely, if not wholly, to the manner in

which the tracks are laid. In most cases this work has
been done by the companies themselves. On the lines of

the Broadway system {now under control of the City ccra-

pany), which are about to be .equipped with the trolley, the

writer is informed, however, that the new tracks are to be
put down by a firm of contractors which has done work of

this sort in other cities with great success, and which
guarantees a more smooth and even track than any now in

Brooklyn.
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Much interest will attach to the experiments now being

conducted at Newport, where the annual season of instruc-

tion to naval officers in the care and handling of torpedoes

was begun on Monday. The special feature of the meet-

ing will be the new course , introduced under the direction

of Lieutenant Fletcher, of ninniog torpedo boats and

eluding searchlights. The Gushing and the Stiletto have

been selected for this service, and comparative tests will be

made, elaborate preparations having been made for the

experiments. The Gushing has been painted a greenish

black, but the Stiletto remains an olive green, the color

that was thought to be the least observable in the search-

iight as a result of last season's experiments. The class

will be taken down to Peconic Bay twice a week, and on
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returning will endeavor 10 escape the searchlight of the

torpedo i-tation. Lieutenant Fletcher, it is said, believes

that by getting the boat dirtctly into the beam of the light

and with alMnnds out of sight, it may be run into the

beam under full speed, and when the light is shifted from

the craft to lay to quietly until it returns. This theory will

be fairly tested and the result will be awaited with interest.

An interesting and important decision by the United

States Supreme Gourt on the liability of a telegraph com-

pany for errors in transmitting messages in cipher was

handed down last week. The case had been in litigation for

several years and involved a claim for damages amounting to

$100,000, and the question of the right of the company to

impose the conditions nanoed in the contract on the tele-

graph company's blanks These conditions absolved the

company from liability for errors when the message was

written in cipher, and the circuit court judge decided that

this contract was reasonable and valid. This decision,

from which the plaintiff appealed, has now been affirmed by

the Supreme Court, and is certainly an important victory

for the telegraph company.

The first installment of Mr. Wurts' Institute paper on

' DIscriminaticg Lightning Arresters, and Recent Progress

in Means for Protection against Lightning," is presented in

this issue. It is a plain statement of the experiments

which Mr. Wurts has been conducting during the last few

years, and the conclusions formed from studying the re-

sults obtained. An idea of the thorough manner in which

these experiments were conducted is conveyed in the state-

ment that after devoting several mouths to investigation

of this subject, expsrimenting with disruptive discharges

and various kinds and combinations of apparatus which

might promise advantageous results, Mr. Wurts spent

nearly six months in Colorado in testing forms of apparatus

which he had designed as a possible protection against

lightning, and studying such phenomena as presented

themselves. That this work was carefully and intelli-

gently done is evident from the comprehensive report

which was laid before the Institute. It is a valuable

cpntiibution to the literature of the subject and will no

doubt attract considerable attention. It should be carefully

considered by every one engaged in the transmission of

electricity, whether for light, heat or power.

Prof. Anthony's paper at the Philadelphia meeting of

the Institute, which is presented elsewhere in this issue,

awakened considerable interest, and there was a spirited

discussion over his statements regarding the actual illu-

minating power of a "2 oco candle power" arc lamp.

Prof. Anthony said that there was no 450 watt arc lamp in

use that would measure 2,000 candle power in the direction

of greatest intensity. Compared with other sources of

artificial illumination and measured as other sources are

measured, he said, no 450 watt arc lamp when surrounded

by a glass globe wpald give more than 500 candle power.

Of course this statement was vigorously denied, yet Prof.

Anthony persisted in ma'ntaining the correctness of his

position, and in this he was sustained by several author-

ities. It is not to be expected, and, in fact, it is not to be

desired, that the discussion will close here. There is no

doubt that much harm has come from the practice of over-

rating the illuminating power of arc lamps, and it is to be

hoped that manufacturers of lighting apparatus and all

others interested will cc-operate in the movement to have

arc lamps properly rated.

Where shall the oponents of the overhead trolley sys-

tem turn for comfort now ? Brooklyn was their mainstay

and chief support—their "terrible txampW par excellence

—and that city was pointed to with a shudder of holy

horror whenever it was proposed to supersede the horse

cars of any large cicy by the electrical method of propul-

sion with overhead wires. But Brooklyn, after a year's

trial of the trolley, is satisfied that a great improvement

has been made in its street railroad facilities, and the

system is being widely extended. Of course this result

was confidently apprehended by those who are familiar

with the development of the street railway industry in this

country during the last dozen years, but it is none the less

gratifying to witness a leading metropolitan newspaper

like the New York Tribune giving testimony to the fact,

as is done in a well considered article reprinted on another

page. The overhead trolley system is not perfect, and
doubtless improvements can be made in the service in

Brooklyn as elsewhere, but it is a very decided advance

over animal power and at the present day the best method

of furnishing rapid transit in cities on surface lines. This

fact will be demonstrated in Chicago, as it has been in
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llDston, Brooklyn and other large cities, and this despite

the opposit'oa of a purblind and prejudiced daily press.

In ccnaection with the convention of the American

Street Railway association at Atlanta, Ga., on October

17th, there will be an exhibition of street railway appara-

tus and supples, such as has never betn seen in

the South. The great Machinery Hall of the Piedmont

Exposition company has been secured, and power will be

furnished so that exhibitors can show their machinery in

operation, which, of course, is much more satisfactory

than to display apparatus lying idle. The convention

proper will a'tract managers of street railway companies

from every part of the country, and there is no doubt that

a very satisfactory and successful meeting will be held.

As usua', practical pipers by experienced men will be

read acd discussed. During the last few years the im-

portance of these meetings has grown, until to-day, the

association is considered one of the most powerful organ-

izations of the kind in the country. It has been noted, too,

that these meetings have of late years taken on

the character of electrical gatherings, largely, and they

afford the best possible evidence of the popularity of

the eleclric ra Iway throughout the country. Of course

electrical manufacturers realize the importance of

these gatherings and it is to their interest to

contribute to the success of the meetings. They

afford manufacturers the best possible opportunity

to show improvements in their equipment and any new

specialties which they may be introducing. They also

give the managers of street railway companies an oppor-

tunity to compare the several systems and study the char-

acteristics of each. This year's convention promises

unusual advantages. The exhibition will extend over two

weeks, and members w^ho attend the meetings of the associa-

tion will have ample opportunity to examine the exhibits

at their leisure after the close of the convention proper.

There is every reason to anticipate a successful meeting,

and it is to be hoped that the expectations of the

managers of the exhibition will be fully realized.

The approval of the Chamber of Commerce rapid tran-

sit bill by Governor Fiower completes what was in

some respects the most important legislative act of the

recent session of the New York Legislature. The bill is

not in all respects the most effective that might have been

framed, but it opens a practical way of reaching real rapid

transit, and provides a commission that ought to be able to

pursue that way. The rapid transit problem is the most

important question of the day in many large cities of

the country, and many of these are fast arriving at the

conclusion which New York has just reached in ihe pas-

sage of this act.

In discussing the preferred methods of rapid transit for

Pittsburg, the Dispatch of that city notes that "the great-

est city in the world, and the one where there has been

actual experience with underground railways, bears the

most convincing testimony to the success of that method

of transit in great crowded systems by adopting it for

farther lines. The latest project is oae for giving passen-

gers arriving at Waterloo station quick transit to the

Mansion Houie in the city. It will be built under the guar-

anty of the London & Southwestern Railway company,

and will be a mile and a half long, at an average depth

of 60 feet below the street level, and passing under the

Thames about 20 feet below the river bottom. E'ectricity

w II be the motive power, as in the City & South London,

which has been in operation for about three years with

thorough success. * * * Of the greater merit of the under-

ground plan when adopted there can scarcely be any

doubt. There is no disfigurement of the city, as in the

case of the elevated roads; no blocking of the view from

windows, and no darkening of the streets. The elevated

structure must deteriorate some time, while the under-

ground tunnel should last as long as the rocks, and the

hazards of derailment are much less in the latter." It is

indeed pleasing to note the growing popularity of the

underground road, and there are unquestionably in-

stances where no other system should be adopted, 'out

in contemplating the one it must not be forgotten that, by
the substitution of electricity for steam, many of the un-

pleasant features of our elevated roads are eliminated.

Although it is to be hoped that New York may now obtain

an underground road for which electricity shall be the

motive power, Chicago will be content to stand as the'

exponent of electric elevated road practice in this country

for the present at least. Much has been accomplished in

the interest of rapid transit in both cities since the first of

'

the year, and each city can afford to congratulate the other
'

upon its advancement.
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American Street Railway Association.

In connection with the thirteenth annual meeting of the

American Street Railway association at Atlanta, Ga., on

October 17th, there will be an exposition of street railway

machinery, supplies and apparatus of every kind. This

exhibition will be held in machinery hail of the Piedmont

Exposition company, which has been secured for two full

weeks, beginning October loth and lasting until October

24tb. The accompanying diagram will give an idea of

the arrangement of the hall in which the exhibition will

be held. The convention hall is in the same building—an

admirable feature, by the way.

N. W. L. Brown, chairman of the committee on ex-

hibits, has issued a circular containing directions and rules

for exhibitors. In this it is announced that space will be

allotted on June 15th to all exhibitors whose applications

have been filed with the secretary and accepted on or

before that date, and that applications received and

accepted after June 15th will be allotted remaining space,

if any, in the order of their acceptance.

The space will be charged for at the rate of fifteen cents

a square foot, and no space less than 100 square feet will

be rented, nor more than 2,000 square feet, unless by

special arrangement with the secretary.

Space allotted cannot be transferred without permissior,

and must be taken possession of on or before October

i6th. Articles placed on exhibition cannot be removed

without the written permission of the secrerary. All goods

shipped to the exhibition should be plainly marked "Street

Railway Expasition, Atlanta, Ga," It is advisable to

secure a time limit delivery and to allow plenty of time for

transportation.

On and after October loth exhibitors and their agents

and workmen will be admitted to the building for the pur-

pose of preparing necessary structures. The general

reception of articles for exhibition will commence en
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On the Subdivision and Distribution of
Artificial Sources of Illumination.^

By Prof. William A. Anthony.

It is a well recognized principle that to illuminate evenly
a given area by means of an artificial source, it is neces-

sary that this source should consist of numerous small

sources distributed over the area. In carrying out this

principle it is usual to divide the area to be lighted into

squares, and place a lamp in the center of each square, as
shown in Fig. i, whei'e each lamp is represented by the

sign -\-. In order to study the distribution of light by
this arrangement of lamps, I have computed the illumina-

tion at the central point of the figure due to the lamps
situated upon the boundaries of each of the squares repre-

sented by the dotted line-, the illumination produced by
the lamps on the smallest square to be taken as unity.

The following table gives the values up to the twelfth

square, twice the number represented in Fig. i, and cor-

responding, therefore, to an installation in which four

times as many lamps are used:

I. 11. , in. IV, V.

I 1.000 1.000 4

z .511 I.S" 12 16

3 •312 1.8=3 20 .16

4 .223 2.046 28 64

S 174 2.220 36 100

6 43 2.363 44 144
.T2I 2.484 52 iq6

8 .104 2.5SS 60 256

9 .C92 2.680 68 324
.0S3 2.761 76 400

11 .075 2.8.18 84 484
12 .067 2.905 92 .iyS

Column I. gives the designating number of each square

counting outward from the central point. Column II.

gives the illumination at the center due to the lamps
located on each boundary. Column III. gives the total

illumination at the center due to the lamps included within

and upon each boundary. Column IV. gives the number
of lamps situated upon each boundary. Column V. gives

the total number of lamps.

It is seen from the table that the twelfth series which
consists of g2 lamps gives at the center less than 7 per

cent, as much light as ihe first series of four lamps, and

AMERICAN STREET RAILWAY ASSOCIATION.—FLOOR PLAN OF EXPOSITION HALL.

October loth. All goods intended for exhibiiion must be

on the premises and properly displayed on or before Tues-

<3ay evening, October i6th.

Exhibitors of machinery in operation must have every-

thing in running order, in readiness to start their machinery

on the morning of the opening day. Exhibitors must

provide all countershafts, pulleys, belting, switches,

switchboards, etc., necessary for the operation of their

machinery. .

Electric power will be furnished to those who use power.

The charge therefor during the entire time of the expo-

sition will be 45 cents per rated kilowatt of machine

actually using current. The minimum charge for p6wer

will be fifteen dollars. All machinery will, if possible, be

exhibited in motion, and should be kept in motion at

regular work during the hours 9 to 12 A. m., 2 to 6 and 7

to closinc p. M.

No platform or other structure must be nailed

to the floors or walls. Exhibitors must not place any sign

or circulate advertisements, except such as pertain to their

own business (and those only in their own space), without

written permission from the secretary.

Exhibitors desiring to sell and deliver in the building

any articles whatever must first obtain a written permit

from the secretary, for such consideration as may be deter-

mined upon.

Any permit to sell may be revoked at any time at the

pleasure of the association.

Every possible precaution will be taken to guard against

fire, and a full corps of watchmen will be on duty day d,nd

night; but the association will not be responsible for loss

or damage to articles on exhibition by theft, fire or other-

wise.

The association reserves the right to charge an admission

fee to the citizens of Atlanta should it so determine, but

the admission of exhibitors and their agents will be free.

contributes only about two and one-half per cent, to the

total illumination at the center. This arrangement of the

lamps does not give an even distribution of light over
the entire area, as will be evident from a considera-

tion of the illuminatioa upon the outside boundaries of
the space. It is evident that the point B at the corner of
Fig. I receives one-fourth as much light as it would if it

were the center of an area four times as large, and lighted

by four timesas many, or 576 lights. But the illumination

atthe center of such an area, as seen by the table, is 2,905.
The illumination at B is, therefore, 2.905-7-4, or .726,

while the illumination at A from the sixth line of the table
is 2.363. The illumination at B is then
less than one-third that at A. At C the illumi-

nation is evidently but little more tnan half
that at A. Points located between the center and
outside would be illuminated to an intermediate degree,
but after leaving the outer boundary the illumination would
rapidly approach that at the center of the figure. I am
considering always points of least illumination in any
region, that is, points situated as far as possible from any
lamp. It is evident, therefore, that to obtain a uniform
distribution of light, the lamps must be concentrated
toward the outer boundary of the space instead of being
placed at equal distances throughout, as iu the figure.

But the most interesting question" connected with this
matter is, What is the effect upon the uniformity of the
illumination of grouping the lamps in clusters or using
larger lamps at fewer points? It is evident that whatever
the candle power of the lamps or their distances apart in a
distribution like that represented in Fig. i, the relations
represented in the table will remain unchanged. It is-

evident also that the illumination at the central point will
be proportional to the intensity of the individual sources
(if lamps are placed in clusters, each cluster is to be con-
sidered as a- source) and inversely to the square of the dis-
tance between the sources.

This illumination is, therefore, given by the formula
s

K—

C

d2
where K is a constant depending on the units employed,
S the intensity of the individual sources, d the common
distance between them, and C the quantity in column HI.
of the table corresponding to the number of sources as
found in column V.
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Compare the illuminaiion at the center of an area lighted
by 576 lamps wiih that at the ctnttr of the same area
lighied by the same lamps arranged in 14^ clusters of four
lamps each. If s and d represent the intensity and dis-
tance in the first case, 4s and 2d will represeot the corre-
sponding quantises in the second case. C in the first case
IS 2.905, corresponding to 576 sources. In the second
case, for 144 sources C is 2.363. The relation sought is.
therefore

The light

fewer sources,
under the

K 2. 363
4G^

.813

first

K— 2.905
d2

the central point, with the
only 81 per cent, of that obtained

arrangement. Other points of
minimum illumination will suffer in like manner.
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FIGS. 2 AND 3. SUBDIVISION AND. DISTRIBUTION OF AR-
TIFICIAL SOURCES OF ILLUMINATION.

On the other hand, points near the clusters of lamps will
be much more strongly illuminated than corresponding
points nearthe single lamps of the first arrangement.

If it be required that the illumination at no point shall
be less in the second case than in the first, it will be neces-
sary to increase the intensity of the sources nearly 25 per,
cent., or make the clusters consist of hve instead of four
lamps.

Again, suppose an area lighted by sixty-four 16 candle
power lamps distributed as in Fig. 2. It is required to
substitute sixteen lamps of larger candle power dis-
tributed as in Fig. 3, and fulfilling the condition
that the minimum illumination shall be no less in the lat-

ter case. If X be the candle power of the larger lamps,
we have; x . . 16 ,X 1.51T =-^X 2.046

x=6,x=^t=Ba.,
From which it appears that the total candle power mus

be increased 35 J^ per cent. If the 16 candle power lamps
consumed 3.5 watts per candle power, the larger lamps to
compete wich them should consume less than 2.6 watts
per candle.

It will be noted from the two examples given that the
loss from reducing the number of sources in a given ratio
is less when the number is large. In other words, large
lamps, or clusters of lamps, can be more economically
used for large than for small areas.

.\n inspection of the table will show that, while a given
area may be lighted satisfactorily by sixteen clusters of
four lamps each, an area one fourth as large, lighted by
four clusters at the same distance apart, would not be as well
lighted with six lamps to the cluster. It will be seen,
also, that the larger the area the further apart may lamps
of the same candle power be placed. For example, a room
forty feet square with sixteen lamps ten feet ipart is fully

c
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An electric club has been organized in Richmond, Va.
1. Read at the eleventh general meeting of the American Insti-

tute of Electrical Engineers, Philadelphia, May 15, 1894.

FIG. I, SUBDIVISION AND DISTRIBUTION OF ARTIFICIAL
SOURCES OF ILLUMINATION.

as well lighted as a room S'xteen feet square with four
lamps eight feet apart.

Let us compare arc and incandescent lights on the same
basis, that the minimum illumination shall be the same
under both systems. First, J must say that the efficiency

of arc lights has been greatly overrated. Instead of being
ten times, it is rarely three times, and often only one and
a half times that of an incandescent lamp.' This is for

the naked arc. For indoor illumination ground or opal
globes are nearly always used, and these cut off fully half

1. See "Efficiency of Artificial Methods of Illumination." Dr.
Nichols: Transactions,vpI. vi., p. 171.

2. "Loss of Light from Use of Globes with Arc Lampi." George
D. Shepardson: Electrical H'crlti, vol. .vxiii., p. 287.
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the light.- This leaves the cfl'iciency at the most 1,5 times

that of the incandescent lamp. The power rtquired for a

16 candle incandescent latnp is 50 watls, and for a

full arc lamp 4^0 watts. The arc lamp must, therefore,

replace nine incandescents. Assuming that the lamps

are distributed as described in this piper, the table shows

that if four arcs take the place of 36 incandescents, their

efficiency as compared with the mcandescents must be

1.823. and with a relative cfliciency of only 1.5, the <irc

lamps would not light the space as well as the incandes-

cents. If 16 arcs take the place of 144 incandescents,

the ratio of the eflicicncies required is 1.56, and arcs at

1.5 are still not equal to the incandescents. If 64 arcs

take the place of 576 incandescents, the ratio of the

efTiciencies becomes 1.42, and arcs at 1.5 would be an

improvement on the incandescents. It comes then to

this, that unless the area to be lighted is so large as to re-

quire about 500 incandescent lamps distributed uniformly

over it, the use of full arc lamps requiring the same
power will leave some parts of the area less brilliantly

lighted.

If we could make small arc lamps of the same efficiency

as the full arc—by full arc I mean
the so-called 2,000 candle lamp consuming about 450
watts—we could improve somewhat upon
the result as obtained above. But the fact that the

mechanism of a small arc lamp costs just as much as that

of a large one, and that each small arc will require as

mtfch care and attention as a large one, would place a

limit upon the subdivision of the arc even if the efficiency

could be maintained. And here I wish to enter a pro-

test against the assumpfon that I of^en find in discussions

of this subject, that the so-called 1,200 and 2,000 candle

power arc lamps are i ,200 and 2,000 candle lamps. There
is no 450 watt arc lamp in use that will measure 2,000

candles in the direction of greatest intensity, and com-
pared with other artificial sources for general illumination,

that is, measured as other sources are measured, there is no

450 watt lamp that will give, when surrounded by a plain

glass globe, 500 candles.

In a linear distribution, as in street lighting, the arc is

at a still greater disadvantage. Remembeiing that nine

16 candle incandescent lamps can be run with the

power required for one 450 watt arc, it is seen that the

arcs must be nine times as far apart as incandescents

consuming the same power, and to give the same mini-

mum illumination must be 8r times as intense or about

1,300 candle power. But in no arc lamp as used for

street lighting do the rays proceeding toward the most
distant points to be illuminated reach more than one-

fourth this intensity. In my way of thinking, the location

of arc lamps at intervals of i,odo to 1,600 feet, as they

are often seen in pretentious country villages and sub-

urban places, is an entire waste of money. A little spot

50 to 100 feet in diameter under each lamp is brilliantly

lighted, while the more distant points are in darkness all

the more profound from the loss of sensitiveness of the

eye when in the strong light. Incandescant lamps at

intervals of 100 to 200 feet, which could be run by the

same power, would give a far better illumination.

Of course, in deciding between the use of arc and
incandescent lamps in any special case, there are other
questions to considered besides that of the power required
to operate. Practical questions of installation may outweigh
all others. The considerations of these is foreign to this

pap2r. The question I have considered is purely one of

efficiency, and in treating that question I have assumed
that every part of a space to be lighted needs the same
amount of light. I have omitted from the
consideration alt eflects of reflection from ceil-

ings, walls or reflectors purposely provided, as
those are too various and depend too much upon
the conditions in each special case to be in-

troduced into a general discussion. My main object has
been to point out to just what extent the general illumina-
tion of a space is affected, other things being equal, by
the use of large in the place of small sources, using in the
aggregate the same power, and 1 trust the figures and
illustrations I havt given may be founii useful in consider-
ing the special case*; thaf m^v a'i<;e.

instead of the United States sending to Europe forcxperts

to advise on processes or direct the operation of industries,

the older countries call upon our engineers to go to every

part of the world where a mineral industry exists.

Mineral Production of the United States
In 1892 and 1893.

The immensity and variety of the mineral production of
the United S:ates are emphasized by the data recently
collected, showing the output and the value of the chief
mineral products in 1892 and 1S93. These statistics have
been compiled for Vol. II. of "The Mineral Industry: Its

Statistics, Technology and Trade." the statistical supple-
ment of the £n^inet-'rin^ and Mining Journal. It ap-
pears that in the year 1893 the mineral and metal produc-
tion of this country as compared with 1892 has not de-
clined in quantity as much as might have been expected
from the financial depression, but it does show a material
decline in valuss, amounting to over 179,000,000. It Is a
noteworthy fact that the mineral production alone, while
almost one-third greater in value than the metal product,
decreased only one-half as much. Of the total decrease,
over $30,000,000 was in the decreased production and
shrinkage of values in pig iron; ^9.000,000 was in .coke
and $6,000,000 in bituminous coal, both of which were
largely due to the decline in pig iron prodnction. In silver
the decrease in value amounted to $6,000,000. In but few
cases were there any increase. Anthracite coal gained
$4,000,ODD in value, thus partly offsetcing the decline in
bituminous, and gold increased $3,030,000. The figures
clearly show the solid foundation upon which the country's
prosperity is based, and its stability. Knowledge of tech-
nical and industrial practice has advanced in all civilized
countries, but the practice has not always followed the
knowledge. In the United States the rapidity with which
one improvement has followed another has given our en-
gineers a special training not obtainable elsewhere, so that

When Telegraph Companies are Not
Liable for Errors.

The Supreme Court of the United States on May 26th

decided that the Western Union Telegraph company was

not liable in damages to the sender of* a message in cipher

for errors in transmission thereof. The case was appealed

from the Circuit Court of the United States for the

Eastern District of Pennsylvania, where Frank J. Prim-

rose sued the telegraph company for |[oo,ooo damages

for mistakes in sending a cipher telegram from Philadel-

phia to Waukeeny, Kan. The message related to a

transaction in wool, and the mistake, Primroie claimed,

damaged him in the sum named. Judge Butler non-suited

the plaintiff in Circuit Court, on the ground that the con-

ditions of the contract printed on the back of the telegram

absolved the telegraph company from liability for errors

by transmission, unless it especially insured correctness.

This contract was held to be a reasonable one. Justice

Gray, for the Supreme Court of the United States, affirmed

the judgment of the Circuit Court. The case has been

pending in the Supreme Court since 1879.

Sunday Telephone Work and the
Church.

Telephone girls who may belong to the Presbyterian

church will be interested in the action of the General As-

sembly of the Southern Presbyterian church, recently in

session at Nashville, in the case of Sadie Means. It will

be remembered that Miss Means,who is an exchange oper-

ator at Columbia, S. C, was disciplined by her church for

working on Sunday. The lady's friends made a stout de-

fense, and the case was taken to the presbytery and then to

the synod. The decision of the latter body was in favor of

Miss Means, and it was on appeal that the General As-

sembly considered the case. There was considerable de-

bate, but the majority held that the use of the telephone on

Sunday was a necessity, and by a vote of 48 to 15 the ap-

peal from the decision of the synod was not sustained, thus

establishing Miss Means' contention that she could not be

debarred from church privileges on account of her Sunday

labor in the telephone exchange.

Electric Work in Cleveland.

At a meeting of the Cleveland, O., Board of Control last

month an ordinance was presented granting a private elec-

tric lighting company the right to lay conduits in certain

downtown streets for the purpose of furnishing a number

of business blocks with electric light. The ordinance stipu-

lated that the company must give a bond in the amount

of $20,000 to protect the city from any damage which

may ensue. It was thought that it wouM be a danger-

ous precedent to grant the company permission to put

its conduits in the streets, but upan the representation

that the private company could furnish light cheaper than

the existing company, and that the board had no right

to prevent anyone from engaging in business, the ordi-

nance was recommended to the council.

Electric Light Injunctions.

In the United States Circuit Court at Philadelphia,

May 15th, the Edison Electric Light company was

granted injunctions by Judge Dallas restraining the follow-

ing defendants from using incandescent lamps contain-

ing infringments on the Edison patents: B. F. Keith and

others, proprietors of the Bijou Theater, the Suburban

Electric Light company, the Press company, Burnham,

Williams & Co., Hoopes & Townsend, and the Columbia

Electric company. The motion for an injunction against

the city of Philadelphia, restraining the use of the same
kind of lamps in the public buildings went over for a

week.

Natural Gas Ignited by Lightning.
During a recent severe thunderstorm in Indiana light-

ning struck the large gas-regulator house at the location of
the four gas wells owned by the Winchester Gas company,
near Zelma, completely destroying it. The pipes were torn
loose from one of the wells and the gas ignited. Soon the
entire product of the four wells was ablaze. The blaze
shot a hundred feet into the air. This with the roaring
caused great excitement for miles around. The blaze
could be seen easily from Muncie, a distance of seven
miles.

Judge Buckles, of the Superior Court, has refused to
confirm the recent sale of the Vallejo, Cal., Electric Light
company's plant, which was bid in at sheriff's sale early in
April by ex-Senator James McCudden, at: his bid of $2,850.
The judge holds that the sum bid was far below the value-
of the property.

The Coal Famine and Electric Plants.

Attention has already been called in this journal to the

growing seriousness of the disturbances in the coal regions

of the country and the consequent scarcity of coal which

has been felt by electrical concerns. There is, unforiu-

nalely, no prospect of a speedy settlement of the dif-

ficulty. On the contrary, reports from electric lighting

plants which are dependent upon coal as a fuel are very

discouraging. In many p'aces managers of plants have

been obliged to burn wood, and in others it has been neces-

sary to shut down entirely. The consequences of paralyz'ng

such an industry as the electric lighting business are par-

ticularly deplorable, for to the losses of the companies

must be added the inconveniences and the danger to which

the community is e-xposed. Following are a few extracts

from newspapers published in the vicinity of the troubles

noted:

The electric light works at the Union coal shaft will

have to stop for want of coal. —News-Herald^ Peru, 111.

Several electric light plants over the country are now
burning part wood so as to econom'ze their coal supply as
it is not known where they can obtain more when what is

now on hand is used up. At Bloomington the arc circuit

on the street is not used at all. The engineer at the plant
here h^s begun to economize and the lights are shut off

an hour and a half earlier than the usual time. The coal
supply is being rapidly diminished and if you are without
light soon you will know the reason why.

—

Tribune, Ox-
ford, Ind.

On account of the coal famine the city electric light

plant at the pumping station will hereafter run up to mid-
night only instead of running all night as usual.

—

Beacon^
Aurora, 111.

Unless the miners' strike can be settled before ten days,
Bloomington will have neither electric light nor water.
The electric lights have already been shut off because of
the scarcity of coal.

—

Free Trader, Ottawa, III.

. Without coal the Delavan electric light works will have
to close down next week.

—

Paniagraph, Bloomington, 111.

The electric company has begun making steam from
wood of late, being unable to get an adequate supply of
coz\.- -Chronicle, DeKalb, III.

The electric light plant is threatened with a shut down,
owning to the coal famine.

—

Illi7ionian, Wheaton, III,

The electric plant has shut down for want of coal.

—

News, Elgin, 111.

The patrons of the Bement Electric Light company
have been notified to get their coal oil lamps ready .for

use. The company is compelled to use cobs for fuel and
when they are gone will be compelled to shut down.

—

Review^ Decatur, 111.

The electric light plant has temporarily arranged to burn
wood, so that light is assured until "this ciuel war is

over."

—

Free Press, Carbondale, 111.

The city was in darkness last night as far as electric

lights are concerned. The coal famine has affected us and
compelled the shutting down of that part of La Salle's

enterprise.

—

fournal. La Salle, 111.

The electric light plant at Danville is burning wood be-
cause of the inability to produce coal.

—

Review, Fairmont,
III.

The electric light company, owing to the scarcity of
coal, is burning cord wood and a little coal at its power
house to keep up steam and the lights going. It is believed
that it will now pull through without trouble. We notice
that other manufacturing establishments are burning wood
with their coal 10 help out. Several carloads of coal from
Kentucky arrived here last evening for use here to help
out during the strike and more is to ioWo^.^oumal^
Peoria, III.

The electric light has not been furnished until 11 p. m.
as required, on account of scarcity of coal, occasioned by
the miners' strike. It may be the plant will have to close
down if the strike continues.

—

Leader, Fowler, Ind.

These examples of the trouble caused by the strike have

been taken from Illinois and Indiana, and could be multi-

plied many times. But the following extracts will show
that these two states are not by any means the only

sufTerers:

Owing to the shortage in the coal Supply the street elec-
tric lights have been turned off, and will shine no more
until the strike among the miners of soft coal is settled.

The public works committee thinks this advisable rather
than incur the expense of burning wood or hard coal. The
incandescent lights, however, and the water supply will be
continued at any cost.

—

Standard, Hillsdale, Mich.
The city electric lighting plant is not running at present

on account of the shortage of coal. Using oil for fuel was
tried, but proved a dismal failure, and now natural gas has
been put in, but thus far has not given satisfaction, as the
engineers are unable to produce sufficient quantities of
steam to run the plant.^

—

News, Jamestown, N. Y.
The miners' strike in Des Moines will close the electric

light works and leave the city in darkness.— 7>V/'««^,
Muscatine, la.

The Electric Light company has bsen running. on short
hours the past week, closing down at 10 o'clcck in the
evening. The supply of coal has bean cut off on account
of the coal mines strike; hence the shut down.

—

Herald,
Carroll, la.

The electric plant in St. Joseph, Mo., has coal sufficient

to last only a few davp.

—

Daily Inter Oceajt, Chicago, 111.

Patton's independent motor car, with g£S engine,
dynamo, storage batteries and motor, is being tested on
the Sixty-seventh street line of the Calumet Ee^tric Rail-
way company, Chicago. Mr. Patton's plan cf operation
has been heretofore di scribed in this journal.
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New General Electric Specialties.

The General Electric company has lately designed

several new porcelain wiring appliances to meet the in-

surance requirements. The cleat is formed of two pieces

exactly alike, in which the groove is so shaped that it will

take a wire up to 5-16 inch in diameter, and the wires are 2%
inches apart as specified in the insurance rules. The knob

is designed to hold wires from 3 i6 to K inch, and do

away with the unsightly tie wire. The top and bottom are

each provided with four grooves of different dimensions,

so that any wires within the range given may be firmly

secured. This knob is i>^ inches high and two inches

in diameter, the wire being held ^ inch from the ceiling.

The floor and window tube has a central hole 5-8 inch in

diameter and a head 2)^ inches in diameter. I-- ''; r 3-8

to choose from than that of the Central Electric company.
These goods are all tastefully arranged in the sales-

room. One of the most striking pieces of

apparatus shown in the new store is the

specimen switchboard of W. S. Hill & Co. It is made of

red Tennessee marble and upon it are mounted highly

polished and tempered copper switches, including a very
large three-way throwover switch and a number of smaller

switches, rheostats, relays, etc. All visitors unite in prais-

ing the appearance and arrangement of the new store.

NEW GENERAL ELECTRIC SPECIALTIES.

inches outside diameter, and 2>H inches long. These

porcelain appliances shown in the accompanying illustra-

tions, are of the best hard, white, vitrified, non-absorbent

porcelain of highest resistance.

Examples of High Class Wiring.

One of the features which the Central Electric company
Chicago, has made prominent in its new electrical supply
house is to graphically illustrate, as far as practicable, the

operation of its electrical machinery and the application of

. its specialties. This fact cannot but impress a visitor to

the store, for, if at all observing, he will notice at once
the fine appearance of the interior conduit work in the

salesroom. Interior conduit is one of the articles sold by
the company, and no better example of this class of work
could be found than that installed for safety's sake as well

as for its workmanlike appearance in the company's
headquarters. The wires are led from the Edison service

wires into the conduit, run along the ceiling and dropped
for every class of work incident to interior wiring. In

some cases this tubing positively adds to the appearance of

a room, for when a reflector is desired some distance from
the ceiling, the conduit may be dropped to the top of the

shade. Helios arc lamps, highly ornamental in appear-
ance, wired two in seri s on incandescent circuits, are also

CRESCENT CEILING FAN.

supplied with current by wires inclosed in the conduit.

Interior conduit is run along the top of office partitions so
that lamps may be taken off whenever desired, and the

entire arrangement is such that it will undoubtedly be of

great benefit to the Central company as a practical adver-

tisement.

In the shipping department, however, an illustration of

another system of high grade wiring is exemplified. Here
the wires are run entirely upon Hammond cleats, which is

another important specialty handled by the company.
This wiring, although exposed, is in accordance with the

best practice. The wires, by means of their porcelain in-

sulators, are kept at a safe and uniform distance

from wood and conducting metals, and thus
avoid all possibilities of those accidents which justly or

otherwise are too often laid at the door of "faulty wiring.

"

The company has been unceasing in its efforts to obtain

a full and complete line of household goods. It may be
safely said that this object has been most successfully ac-

complished and that a purchaser of annunciators, bells,

batteries, and the usual electrical accessories of a thoroughly

equipped modern house could have no more complete line

A Delicate Fuse and Block.

The question of protection for fine wire, such as used

on delicate and costly instruments, and fuses which would

be of service for telegraph and telephone work, has long

remained a troublesoms problem. It has seemed to be

impossible to produce a wire from fuse metal by ordinary

means which would fuse at as low a current as one-half an

ampere. Copper wire drawn to .002 inch is found to

carry more than one ampere of current without melt-

ing. Various means have been resorted to for making

low melting fuses, such as slitting up tinfoil, etc., but

without marked success.

The accompanying illustration shows a new fuse link

from the laboratory of the Independent Electric company,

Chicago, which, it claims, is as true to size and rating as

other samples of its tested fuse wire. The wire used in

these fuses is produced by a new process from a special

alloy, and although expensive, both for the jewel dies and

the C35t of making, It is found to perfectly accomplish the

much desired end. The company is now making fuse

links in this form in commercial quantities, which fuse

respectively at one-half, three-fourths and one and one-half

amperes of current.

Special Receptacle for Shade Holders.

The Bryant Electric company has receutly placed upon

the market a special receptacle for shade holders, shown

in the accompanying illustration, designed somewhat on

the pattern of its regular special receptacle. The porce-

lain in this latter receptacle is shorter, and projecting from

the inner side is a brass ring in form similar to an ordinary

socket shell. For testing and for temporary display illumi-

nation, or for border lights in theaters, this form is very

convenient. The Bryant Electric company is noted for

the excellence of the material and workmanship in its

specialties, aid it has been the policy of the company to

always make the standard so high that when the name

Bryant is attached to any article it is a guaranty of merit.

The Grier Brothers, the western representatives of the

Bryant Electric company, are now settled in their new

office, 1532 Monadnock building, Chicago, ten doors south

of their former office and on the same floor.

Crescent Ceiling Fan.

The ceiling fan shown in the accompanying illustration

is manufactured and placed upon the market by the Cres-

cent Electric company, Lancaster, Pa., and possesses many

pleasing features. This type of fan is provided with its

own motor, wound for either 115, 230 or 500 volts, for

constant potential incandescent current circuits. Great

care is taken with all these fans to produce the highest

efficiency, both electrically and mechanically, and they are

handsomely finished *in antique copper, polished brass,

nickel or japan. In addition to the ceiling fan the com-

pany is also making a specialty of a column electric fan,

which combines a neat, graceful appearance and a capac-

ity for excellent service.

CORRESPONDENCE.

New York Notes.

New York, May 28.—When Governor Flower signed

what is popularly known as the Chamber of Commerce

rapid transit bill last Tuesday, he did an act which was

very pleasing to the majority of the citizens of New York.

The measure has been so thoroughly discussed in these

columns that it is unnecessary to again allude to its pro-

visions here. With the governor's signature another step

was taken toward rapid transit for the city. Unfortunately

the interval between this and the next step will be a

lengthy one, for the bill will not become a law until a

vote of the people ratifies the action of the Legislature and

the governor. With the experience of the old commission

to govern it the new body has every opportunity to fulfil its

mission, which, to almost every fair thinking New Yorker,

means to provide for the construction of an underground

electric road. The old commission met Thursday and

wound up its affairs preparatory to retirement when the

new commission shall qualify. Its session was private

and lasted only a few minutes. Upon adjournment Chair-

man Steinway announced that it had been decided to dis-

miss the office force, to surrender the lease of the rooms at

22 Williams street, and to turn over all effects to Commis-
sioners Steinway and Starin. This meeting was the two
hundred and eighteenth since the commission was organ-

ized three years ago last January. It has spent ^128,000.

besides contracting a debt still unpaid. When at one

time it seemed probable that the commission might accom-

plish something, the Supreme Court authorized it to in-

clude in the expenses to be charged to the successful bidder

for a franchise compensation to the commissioners at the

rate of |5,ooo each a year, or $25,000 a year for the board.

Since nothing was sold the charge could not be made,

and the commissioners have thus practically given their

services free. There will be no further meeting unless

necessary for the settlement of accounts.

It was reported Saturday that another tie up of the

Atlantic avenue trolley system might be expected on June
1st, when the present agreement between the employes and

the company will end. The motormenand conductors now
receive $2 a day. They want $2.25, and will make a de-

A DELICATE FUSE AND BLOCK.

mand for the increase. If the demand is refused the men
will strike. The men employed on the Bergen street and

Fifth avenue lines are particularly bitter in their hostility

to the company. The Bergen street men did not favor the

compromise agreed upon between their representatives and

the company last week, and they are ripe for a strike.

William S. Andrews, commissioner of street cleaning,

sent out specifications last week for a complete plant for

use of his department at Riker's Island for the manufacture

and distribution of electrozone. The plant must have a

capacity of 4,000 gallons per hour. It is only designed to

have a temporary plant of the same capacity, to be oper-

ated and manufactured by the contractor for four months

and pending the completion of the permanent plant. This

electrozone business is in the hands of a company com-

posed of Tammany politicans. Last year improvements

were made with the liquid and it was found that it deodor-

ized sewage and street refuse. Plants were erected in

several parts of the Croton watershed, and Commissioner

Daly has pronounced the results satisfactory.

The informal dedication of the new Postal Telegraph-

cable company's building Thursday was concluded with

an elaborate dinner. During the afternoon almost every-

body in town at all interested in the company inspected

the new building at the corner of Broadway and Murray

street, and there were telegraphers present from all over

this country and from Europe. President John W. Mackay

presided at the dinner. The toastmasters were A. B.

SPECIAL RECEPTACLE FOR SHADE HOLDERS

Chandler, president and general manager of the Postal

Telegraph company, and George G. Ward, general man-

ager of the Commercial Cable company. Near by were

William H. Baker, vice president of the Postal company;

Edward C. Piatt, treasurer of both companies; John W.
Mackay, Jr., president of the American Torcite Powder

company; George W. Tyson, one of the architects of the

building; T. J. Wilmot of Waterville, Ireland; S. S. Dick-

inson of Canso, N. S.
; J. Furze of Liverpool, England;

E. G. Phillips of London, England; Richard V. Dey of

San Francisco, and W. H. Allen of Washington. The

building will be opened to the public in about two weeks.

Telephone rates are coming down in New York. A new

schedule has just baen arranged by- which, after June ist,

any person who will agree to do $150 worth of business in

a year, or to pay for a thousand calls at the rate of 15 cents

a ca!l, may have a telephone. If a subscriber agrees to do

more than $150 worth of business annually in this way, the
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rate is to be lessened until, when the number of calls

reaches 2.000, the charge will be only five cents. At

present the rate is $2.10 a year for a "direct" wire. The

small subscribers are the ones who will be benefited by the

change. __^ _^ W. F. O.

Milwaukee, Wis.
MllAVvVUKKK, Miy 26,—SDme inside facts about the

Milwiukee street railway coaibinatioa have just been dis-

covered. It is more of a corporation tangle than is gen-

erally supposed. First, as everybody knows, comes the

North American company, next is the Milwaukee Street

Railway company of New Jersey, chartered in New Jer-

sey, with a capital stock of $5,000,000, and then the Mil-

waukee S:reet Railway company of Milwaukee, with a

capital stock of $1,030,000. The North American com-

pany controls the Milwaukee Street Railway company of

New Jersey, and tlie Milwaukee Street Railway company

of New Jersey controls the Milwaukee Street Railway

company of Milwaukee. It is a case of wheels within

wheels. And there are some other wheels which fit into

the whesls which have been described. The Milwaukee

Street Railway company of Milwaukee, in addition to

owning the old Creana City, Milwiukee City and West

Side railway systems, controls the Edison and Badger Il-

luminating compinies and the Milwaukee Electric Rail-

way and the Milwaukee & Whitefish Bxy Railway com-

pany. The prices paid for these properties were as fol-

lows: Milwaukee City railway system, $3,100,000;

West Sidelines, |i, 480,000; Cream City lines, $1,080,000;

Milwaukee electric railway, $345. 000; Whitefish Bay

line, $90,000; Badger illuminating plant, $380,000; Edi-

son Plant, first cost, $210,000. These items make a total

of $5,675,000. It is claimed by the officials of the general

company that the expense of building new lines, recon-

structing old lines and equipping all of them with new cars

and with motors, added to the cost of extending the elec-

tric light plants, erecting barns and shops, bring the total

outlay up to $10,000,000. The total issue of bonds against

these properties is $ r i ,250,000. The average cost of build-

ing the street car lines, it is asserted, was $12,000 per

mile, and the compiny built 105 miles. On the other hand

experienced electricians and street railroad men declare

that the company paid a great deal more for the work of

construction and for its motors and larger machinery than

there was any need f"»r. A construction company figured

in the transaction, an i the members of the construction

company are said to have been identical with the eastern

capitalists who managed the deal from the start.

The plan to run a number of double-decked cars on the

electric lines of the city will not be carried out. General

Manager Wyman declares that these cars are too danger-

ous and inconvenient. He states that conductors, while

climbing on the roof for fares, are unable to look after

their cars properly, and that the danger is great. The

cars may be all right with mule power, Mr. Wyman says,

but with cars bowling along at the rate of ten miles an

hour accidents on the steep stairways are too likely to hap

pen. The double-decked car now in the city will be used-

only in cases of emergency.

The storm last week bothered the street railway com-

pany a great deal. Trees fell across the wires, tearing

them down for blocks, and seriously affecting the feeders.

The work of erecting lightning arresters on the lines had

to be suspended. The demands made on the power house

were something extraordinary. It required nearly 200 am-

peres more an hour to propel the cars against the strong

wind which blew all the latter part of the week.

The common council of Racine has decided to readver-

tise for bids for electric lighting. At a meeting a few

days ago the committee on finance and a part of the com-

mittee on streets reported against the city's buying a line

and paying some company for supplying it with electricity,

and recommended that the Badger Electric company be

awarded the contract for furnishing arc lights at the rate of

$66 per year for lights that burned until i o'clock in the

morning and$So per year for lights that burned all night.

There was a great deal of opposition to the report, and the

decision to readvertise was taken after a spirited, debate.

There is a strong rivalry at present between the Badger

Electric company and the Belle City Railway company,

and it is thought that the lights can be secured at a much

lower rate.

D. W. Stroud, Normal? McCarthy, F. S. Maxwell and

F. E. Cole, representing the syndidate which is to build

an interurban railway from Kaukauna to Oshkosh, were in

Appleton, one of the cities along the proposed route, a

few days ago. They looked over the ground with a view

ot selecting the most profitable and satisfactory route.

From Appleton they proceeded to Kaukauna and made a

similar examination. Mr. Siroul stated that the line was

a certainty. The right of way has been secured from al-
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most every property owner on the route, the consent of

every township included in the route had been .secured,

and arrangements had been made to call special meetings

of the county boards of Ontagamie and Winnebago coun-

ties for the purpose of acting upon the question of fran-

chises. The work of building. Mr. Stroud said, would be

commenced just as soon as franchises had been granted,

and it was expected to have the line running by January i,

1895. The company asks for nothing except the fran-

chises. Itis probable that the route will be from Osh-

kosh byway of the Northern Insane Hospital, to Neenah,

thence along the lake shore to Lochhyrst and Waverly

Beach, thence by the take shore to Appleton, and thence

by the Little Chute and Kaukauna roads to Little Chute

and Kaukauna. The cars will be 50 feet long, heavily

built, with all the latest improvements. They will be

capable of running a mile id two minutes. They will be

run every hour at least, and every half hour if the traffic

warrants. 0.

St Louis.

St. Louis, May 26.—About three months ago a subway

commission composed of the mayor, Prof. Winfield S.

Chaplin, chancellor of Washington University, Robert E.

McMath, president of the board of public improvement,

Albert Arnstein of the city council and William H.

O'Briea of the House of Delegates, was organized for the

purpose of devising ways and means of putting all wires

underground. The result of the labors of the commission

is that two ordinances have been drawn up, one of which

authorizes the city to construct, own and operate a con-

duit system having sufficient capacity to accommodate all

wires in the central part of the city; the other ordinance

regulates the use of the conduits and provides for their

supervision and maintenance.

The city counselor has lately given an opinion that the

city has no power to order that e'ectric wires be placed

underground until underground facilities are provided

either by the city itself or some private corporation.

The Johnstown welding machine is now engaged in welding

the new track of the Baden & St. Louis Railroad company,

which is being changed to an electric road. This road

was formerly a single track horse road about three and a

half miles long, extending from the north end of the Broad-

way cable line to Bellefouatain and Calvery cemeteries and

to Baden, the extreme northern city limits. It is now

owned by the Broadway Cable Line company and will be

operated as an extension. It is now being relaid with a

double track of heavy Johnstown girder rail. This is the

first time any welding has been done on new rails, and

some difficulty was encountered at first in keeping the

rail joints in proper alignment while welding, the weight

of the machine having a disturbing effect. These diffi-

culties were overcome, however, and everything is now
working smoothly. This machine makes a side weld in-

stead of an end-to-end weld as formerly used. The

welding car is fitted out entirely with the Thomson welding

apparatus. Current is taken from an overhead wire which

was erected in advance. A motor generator converts the

current into an alternating current of a slightly lower

voltage,which is again changed by a converter which forms

a part of the welder to about four volts with a current

varying from 4,800 amperes downward.

The St. Louis Underground Service company is ex-

tending its conduit system from the main Broadway con-

duit down Olive street to the main office of the Postal

Telegraph company, which is located at the corner of the

alley between Fourth street and Broadway. This exten-

sion is to enable the Postal Telegraph company to make

use of the conduits of the Subway company. All wires of

the Postal Telegraph company will be put into the con-

duit as far as possible, a contract to this effect having been

entered into about three weeks ago. In this extension

cement lined pipe is being used instead of the asphalt con-

crete conduit system formerly used by the Subway com-

pany. Charles Sutter, the president of the Subway com-

pany, has decided to use the cement lined pipe conduit

system in all extensions hereafter, S. O. B.
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II. Ward I^conard & Co., the General Electric com-
pany, and lately with the Anaconda Mining company, is

now with the Central Electric company, Chicago,

NEW INCORPORATIONS.
Inland Electric company, Chicago, III.; capital stock,

$100,000; Carl Pehrson, Chicago.

General Electric company, Sc. Augustine, Fla. ; capital

stock, $50,000; to generate electricity for light, heat and
power for public and private use; Albert T. Best, St. Au-
gustine, Kla.

Illinois Electrical Reminder company, Chicago, III.;

capital stock, $25,000; to deal in electrical goods,

machinery, etc. ; W.Clyde Jones, Monadnock building,

Chicago, III.

Mnntauk, Orient & New York Telephone & Telegraph
company. New York, N. Y.; capital stock, $5,000; to con-

struct a telegraph and telephone system; B. H. Reeve,
Greenpoit, N. Y.

Colonial Telegraph & Telephone company. Niagara
Falls, Oat.; capital stock, $25,000; to conduct a

telegraph and telephone business; James Barapfield,

Niagaia Falls, Ont.

PERSONAL.
L. A. Ferguson, electrical engineer of the Chicago

Edison company, has just returned from a business trip

through the East.

E. Kuhlman and William Hornberger of the Horn-
berger Electrical Manufacturing company, Elkhart, Ind.,
were in Chicago last week.

Major A. J. Gifford has been appointed purchasing
agent of the Chicago office of the General Electric com-
pany in place of H. I,. Monroe, who will have charge of
the company's office at Dallas, Tex.

A. P. Munning. well known in electrical circles through
his connection with the Edison General Electric company.

ELECTRIC LIGHTING.
Shannondale, Ind., is negotiating for an electric light-

ing plant.

Arrangements are being made to install a new incan-

descent lighting plant at Orillia, Ont.

The Butte, Mont., Lighting company, with a capital

stock of $1,000,000, has been organ'zed.

Newark, O., is to own its electric light plant. The
trustees are S. J. Ewing and C. W. Miller.

At a recent election at St. James, the Minn.
,
people voted

to establish an electric lighting plant and a system of

water works.

Caldwell, O., is taking steps to secure electric lighting.

The town council has been visiting a number of plants for

the purpose of securing inl^ormation regarding the sub-

ject.

The question of street lights is at present agitating

Parkesburg, Pa. For five years the thoroughfares have
been illuminated with gasoline, but electricity is now de-

sired.

London, Ont., recently advertised for bids for electric

lighting. Only one company responded and its prices

were so high that it is likely that gas lamps will continue,
to light the city's streets.

The- proprietors of the Fitchburg, Mass., Gas & Electric

Light company have closed a contract with the Fort
Wayne, Ind., Electric company, for a 75 arc light dynamo,
which is to be put in position at once.

The power house of the electric light company at

Nanaimo, B. C, was completely destroyed by fire with its

contents last month. The loss is estimated at |65,ooo.
The property was only partially insured.

The new municipal lighting plant at Little Rock, Ark.,
has recently been completed, aud City Electrician Fish
celebrated the event by giving a dinner to the city officials.

The plant has at present a capacity of 240 arc lamps of

2,000 nominal candle power each.

The Martijis Ferry, O., council has passed a resolution

asking the Ohio Legislature to pass an act authoriz-
ing the voters to vote upon the question of issuing $30,-
000 bonds to build an electric light plant. The city has
been without electric light since the old plant burned some
time ago.

The contract for ^slectrically lighting the streets of
Waukegan, III., for a term of five years has been awarded
to the Waukegan Electric Light company at $75 p r lamp
of 2.000 candle power, Philadelphia moonlight schedule, A
saving of $3 per lamp has been made by the city in the
new contract.

The trustees of the village of Geneseo, N. Y., have
awarded the contract for the public lighting to the Geneseo
Gas company, which will at once put in an electric plant
of the Wood type. The company agrees to maintain
1,200 candle power arcs, on a moonlight schedule, for $65
each per year, and to maintain 16 candle power incandes-
cent electric lamps for 70 cents each per month.

Sandy Hill, N. Y., has been in darkness for about two
months owing to the defeat of the electric light appropria-
tion. Those who voted against the appropriation have
repented, and at a meeting of the village trustees lately

they sent in a petition asking the trustees to take some ac-
tion to provide lights. The trustees will enter into a con-
tract with the local electric light company immediately.

A suit has been brought by T. J. Preston & Co., linseed

oil manufacturers. Newark, N. J., against the Newark
Electric Light & Power company, in which the plaintiffs

claim $100,000 damages occasioned their works by vibra-

tions caused by the engines and machinery of the electric

light company. T.J. Preston & Co, erected brick build-
ings on foundations in '*made land" on the Passaic river

front, in 1886, and five years later the electric light com-
pany built alongside. The latter's engines and machinery,
it is claimed, shake the neighborhood for 1,000 feet around.
Preston & Co. claim their buildings are now six inches out
of plumb, and that the vibrations have seriously affected

the business in which they are engaged, in that the shak-
ing of the premises so disturbs the contents of the tanks
that fine oil is an impossibility, and since 1891 the product
is only salable at a price below the market rate. The de-
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fence is that the vibration is exaggerated, and that the al-

leged crevices in the walls either do not exist or are trivial;

further that the Preston company recently had a severe fire

in its premises, in the course of and as a result of, which,

the walls of the buildings were more or less damaged.

ELECTRIC RAILWAYS.
The citizens of Cardington, O., may establish a", electi'ic

railway system.

It isanticipitei that Bridgeport, Conn., will be supplied

with electric cars this summer.

A movement is being contemplated to connect Wash-
ington Grove and Sandy Springs, Md., by an electric rail-

way.

The electric railway between Bordeaux and Vousche,
France, has proved so successful an enterprise that the

company is extending its lines. A-nerican electric rail-

way apparatus is employed.

It was decided some time ago to equip the old horse car

line running through Canandaigua, N. Y., to Canandaigua
lake with electrical appara'us. Work has been progressing

for some time, and it is likely that the new road will be in

operation by July ist.

The promoters of the new electric railroad between
Rockford, III., aLtl Dixon recently held a meeting in the

latter city, at which it was decided to build at once be-
tween Oregon and Dixon. J. S. Ticknor of Rockford
is president of the company.

Business men of Evaos^on, Winnetka, Wilmette, Kenil-

worth and Glencoe, III., met in Evanston last week and
organized a permanent improvement club, the object of

which is to secure an extension of the Chicago North Shore
E ectric street railway as far as Glencoe.

Two ordinances granting permission to the West End
Electric company, Philadelphia, one to construct an under-
ground system on streats between Broad and Twentieth,
Girard avenue and Master street, and the other between
Broad street and the Schuylkill river, Callowhill and Poplar
streets, have been referred to the Philadelphia councils'

electrical committee.

An electric railway has been projected to connect
Brazil and Terra Haute, Ind. Robert Smith of Terre
Haute represents the new enterprise. The right of way,
which has already been partially secured, is executed to

Max Joseph and Robert Smith of Terra Haute, and is

conditioned on a fifteen cent fare one way or twenty-five

cents round trip, less than a cent a mile.

On removing the tracks of the horse car construction on
Prytania avenue, New Orleans, La., preparatory to the

eiectcic construction, the cypress ties, which had been in

service for about 30 years, were found to be in so sound
a condition that they were employed in the new construc-

tion, resulting in quite a saving, as new ties had been
distributed over the route before the work had been begun.

About 250 men were put to work May 2tst upon differ-

ent sections of the tracks, laying new rails, ties, and pre-

paring for the erection of the trolley wires in East Boston,
Mass. The new electric cars are being made in St. Louis
and will be very fine. It will be necessary to erect a
power house, probably at the foot of Falcon street, near
Meridian. The estimated cost of the plant, buildings,

etc., is about $50,000.

The Lakeside electric railway, running from Mahanoy
City, Pa., to Shenandoah, adistance of sK^miles, which
is to be extended to Delano and Lakeside Park, making a
total leugthof 13 miles, was formally opened for travel

last week. About 100 invited guests, including a number
of prominent bankers and business men of Philadelphia
and New York, and newspaper representatives from the
mining towns in the neighborhood, were present and rode
over the line.

A New York daily, commenting upon the electric lines in

Brooklyn, has this to say: "The trolley system commands
the local transit situation. The increase in traffic on the
electric lines surpasses the most extraordinary expectations
of the management. The crowding of the cars is not con-
fined to the so-called 'rush' hours, when passengers are

going to and from their business. It is particularly notice-

able in the forenoon, during the time set apart for shop-
ping. Along Fulton street and Flatbush avenue, in the
retail dry goods district, it is not unusual to see seventy or
eighty cars so close together that they resemble a 'solid'

train. The demand for seats is so heavy that the rolling

stock in use supplies it insufficiently. At the present rate

of development the railroad companies will have to largely
increase the number of cars."

About 2,000 taxpayers and residents along the line of the
proposed extension of the Electric Traction company's
Fifth and Sixth streets railway in Philadelphia have held
special meetings an.d signed petilions requesting the
councils to pass an ordinaoce now before them in this be-
half. The new lines or extensions from Franklinville
would reach a territory in which over 3,000 lots have been
sold. Many dwellings would thus be erected if rapid transit

were thus extended. The projected lines will extend up
the Kensington and Oxford turnpike to Fox Chase, pass-
ing through the villages of Wyoming, Olney, Lawndale
and Cheltenham, with branches on Wyoming avenue,
Oxford road and Arrott street to Frankford; also on Fifth
and Sixth streets to the county line.

Some very quick work in electric railway construction
was recently performed on West State street,Trenton,N.Y.,
by the Passenger Railway company of that city. The erec-

tion of poles, it was known, would be strenuously opposed
by certain residents of the street, on which are located
the homes of some of the most prominent and wealthy resi-

dents of the city. For this reason, the company's work-

ingmen c'id not commence the work of overhead line con-

struction until late on the afternoon of April 6th, and by
II o'clock the following morning electric cars were run-

ning over the road. The day before not a single evi-

dence could be seen of the company's inteotlon to put up
the wires. A few of the residents commenced hostilities

as soon as the intention of the railway company was evi-

dent. Its workmen were assaulted with brooms, water

and other weapons, and a judge was called out of bed at

five o'clock in the morning to grant a writ of mandamus,
but the railway company secured its point.

MISCELLANEOUS.
A movement is on foot to reorganize the Schuyler Elec-

tric Light company of Middletown, Conn.

The Interstate Construction company of Des Moines,
la., with a capital stock of $500,000 has been formed to

engage in electrical construction work.

Under the title "The Latest" the London Electrical

Engineer speaks of ' 'a penny-ln-the-slot electric boot-clean-

ing machine" and expresses a desire to see it. Such ma-
chines have been in existence in the United States for

several years, and one was on exhibition at the World's
Fair.

An officer of a Cuban street railway company who was
recently in New York securing bids for electric railway

construction was the shipper of the large cargo of arms
and ammunition on the Alert, intended, for Cuban in-

surgents. The ship was captured by the authorities of that

island.

Recent Swedish reports say that an application of elec-

tricity to the smelting of iron is to be tried on a com-
mercial scale at Trollhattan, in Sweden, where great water

power is available to run the dynamos. The process is the

invention of G. de Laval, whose steam turbine was ex-

hibited at the World's Fair.

The General Electric directors have elected Robert
Treat Paine and Gordon Abbott, both of Boston, as direc-

tors to fill the two new sears created by the stockholders

at their annual meeting. The old officers were elected

with the exception of M F. Westover, who was chosen
secretary, as previously announced. The directors dis-

cussed the matter of the impairment of the capital slock,

and referred it to the executive committee.

The committee of electrical men appointed for the pur-

pose of devising a way by which most of the electric wire

bearing poles south of Thirty-ninth street, Chicago, may
be done away with has finished its work. As far as prac-

ticable the poles on one side will carry wires of heavy
voltage and those on the opposite side those of light

voltage. The company which first puts up a line of poles

will maintain its line; all others will take up their poles

and pay rental to the first company.

Tweedale & Smalley, textile machinists, Castleton, near

Rochdale, England, have in operation a system of elec-

trical shunting and hoisting at their new works. The raw
goods are backed into the siding by the railway engines,

and are then taken wherever required by a small electric

locomotive, current being furnished by the overhead
wire system. All the loading and unloading is done under
cover, and the trucks can afterwards be run on to the sepa-

rate sidings for dispatch in either direction. The packing
room is also provided with an electrical crane for hoisting

the machinery either on to the railway wagons or on to

lorries, as may be desired. The electrical energy is sup-

plied by a dynamo in the main engine room of the

works, and is driven by the horizontal tandem compound
engine which runs the entire works.

TRADE NEWS.
Kohler Brothers, the western agents of the Walker Man-

ufacturing company, and the Eddy Electric Manufactur-
ing company, have removed their offices to the fine suite

at 1644-1648 Monadnock building, Chicago.

The Cummings electric carriage illustrated last week in

the Western Electrician is equipped with chloride ac-

cumulators made by the Electric Storage Battery com-
pany of Philadelph'a.

The Central Electric company, Chicago, has placed its

line of new Lundell fan motors upon the market, and has

a full line for inspection in its new store upon Adams
street. The '94 type of this motor contains some im-

provements such as a larger sized oil cup, and a larger

brush as well as an advance in the construction of the

brush holder.

The adaptability of the Packard Mogul lamp for large

interior lighting and also for outdoor lighting under
special conditions is becoming more apparent as the lamp
becomes more extensively introduced. The Electric Ap-
pliance company, Chicago, has sold during the last week
a number of complete Mogul lamp equipments for theater

and hall lighting, in addition to two or three outfits for

outside work, as a substitute for arc lamps.

The Metropolitan Electric company, 186 and 188 Fifth

avenue, Chicago, has just received a large stock of fan

motors for desk and bracket service. The demand for

this comfort-giving article continues to increase, and no
better indication of its efficiency and reliability can be

desired. The Metropolitan incandescent lamp continues

to shine in many new installations, and is not being over-

looked by the contractors of the West. The demand for

P. and B. products continues unabated in the West. In
spite of the large stock which the Metropolitan company
has been carrying, it has proved inadequate to fill the

orders which have kept the company so busy.

A few plain facts concerning water tube boilers have
been embodied in rather an extensive book published by
the Abendroth & Root Manufacturing company, 28 Cliff
street. New York city, which is called by the company
"Information Pamphlet, No. 3." Naturally the reading
matter is devoted almost entirely to a description of the
improved Root water tube boiler, which is shown in very
satisfactory illustrations and drawings in detail and in

process of construction. The description of the boiler is

exhaustive, and every point of merit is carefully brought
out. Interesting tables and diagrams add materially to
the value of the book which will undoubtedly be widely '^

circulated and read.

Great credit is due to the Card Electric company, Mans-
field, O., for the handsome catalogue it has just issued de-
scriptive of the company's single motor equipment for

street railways. The book is a pretentious one, and con-
tains some very satisfactory illustrations of the subject
matter. The Card Electric company manufactures, among
other machinery, complete street railway equipments, mul-
tipolar reversible motors for rolling mills, hoisting appar-
atus, bridges, turntables. It also makes a specialty of
slow speed iron clad stationary motors and dynamos. The
idea of the book in question, however, is to thoroughly
describe and illustrate the company's single motor equip-
ment. With this end in view every detail of the apparatus
has been photographed and reproduced in half tone work.
Opposite each picture an elaborate description of the part
displayed is presented, as well as a great deal of informa-
tion regarding electric traction in general. The book is

one that should be of interest to street railway men and
promoters of electric railway enterprises.

The last catalogue and price list of the Vulcanized Fiber
company, whose office is at 14 Dey street, New
York, with a factory at Wilmington, Del. , re-
veals a number of new applications of vulcanized
fiber, and illustrates many of its valuable merits.
Vulcanized fiber has now been upon the market
for over 20 years, and is recognized as a staple article of
commerce in all portions of the wcrld, being used largely
for railway, electrical and general mechanical purposes,
and possessing peculiar qualities which render it entirely

different from any other known material. It is made of
two classes, hard and flexible, as desired, according to the
use for which the goods are intended. The hard fiber

closely resembles horn in its consistency, is exceedingly
tough and strong, resisting an enormous compressive
strain, and retains its elasticity under all ordinary temper-
atures. The flexible fiber has the appearance of a very
close-grained sole leather, and is used for a great variety
of purposes. Bnh hard and flexible fiber improve by
seasoning, and both are entirely free from grit.

BUSINESS.
The Central Electric company, Chicago, has added a

book department to its list of features. All of the standard
electrical works of value have been collected together and
will be kept constanly in stock.

The General Electric company has closed the contract
for the Poughkeepsie & Waffingers Falls railway of Pough-
keepsie, N. Y., covering two 200 kilowatt, direct con-
nected generators, 40 G. E. S30 motors and type K con-
trollers.

The AUen-Hussey company, Chicago, has removed its

office to 818 Medinah building, Jackson and Fifth av-
enue. Here the company, which is engaged in a contract-
ing and general electrical business, will have increased
facilities and room for conducting its business.

Henry F. Kellogg, general selling agent of the Whit-
ney Electrical Instrument company, is spending a few days
in Chicago in the interests of his company. Mr. Kellogg
is on a trip to the Pacific coast and he will visit most of the
principal cities between here and San Francisco.

R. K, Roney of Westinghouse, Church, Kerr & Co.,
Boston, is in Chicago on a business trip. He is the
patentee of the well known Roney mechanical stoker and
is engaged in working up some important enterprises con-
nected with the introduction of the mechanical draft sys-
tem in conjunction with the Green fuel economizers.

Among the principal contracts closed by Goltz & Sinclair,
Milwaukee, Wis., the following may be mentioned: Wiring
Milwaukee exposition building for 600 lights; installing
two General Electric 50 horse power waterproof motors
and all the necessary gearing, for the Holton street folding
bridge, Milwaukee; re-wiring the Herman Zoehrlaut
tannery, and installing an 800 light insulated

,
plant for

Keenan building, Milwaukee.

The requirements of the fire underwriters in the majority
of the large cities have recently been made to call for
globe nets over all arc lamp globes to prevent the globes
from falling to pieces when broken on the lamp. The
Electric Appliance company, Chicago, is furnishing a
special globe net for this work in different sizes adapted
for different sizes of globes, and is meeting with as much
success in their sale as it has had with the Acme expand-
ing wire guard for protecting incandescent lamps.

The National Water Tube Boiler company, which has
extensive works at New Brunswick, N. J, with offices in

New York, Philadelphia, Chicago and St. Paul, held its

annual meeting at the main office May i6th, at which
gratifying reports were made of the business of the fiscal

year. While the financial depression checked the output
of the summer months, later and recent business nearly
reached that of similar months in preceding years. In
corroboration of the satisfactory reports, a cash dividend
of five per cent, on the $100,000 capital stock was de-
clared out of the profits, leaving still a surplus for future
contingencies.

Ruberoid is the name of a new flexible tubing for inte-
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rior wiring which is being put upon the market by the

Metropolitan Electric company, Chicago, which has been

appointtd the western seiling agent. This tubing has

been Ksted by experts and is said to be absolutely water-

proof and to resist acids and alkalies. It has already been

placed in several large installations, and as no elbows or

couplings are necessary, it will doubtless attract attention

among architects and contractors. I. X. L. weatherproof

wire, though only on the market in the West for a short

time, has met with uiiqiialined success. It is a very hi^h

grade wire, and the testimonials which the manufacturers

have received have been of a very satisfactory character.

The Metropolitan Electric company has received quite a

few large ordL-rs for this wire during the last week.

The hartley Electrical Works, Chicago, have just opened

an office and factory at 373 Dearborn street, and are now in

a position to attend to their special line of business with im-

proved facilities for superior work. The works are fitted

with the latest and most improved appliances for doing all

kinds of repair work on every kind of electrical apparatus

and parts pertaining thereto. The workmen are men
selected for their skill and experience in their respective

lines. The firm is especially prepared for the rewinding

of armatures from the smallest to the largest and has had a

wide experience in the building and repairing of conver-

ters. B. Hartley, ifce manager, has had an experience of

12 years of practical work, and has been connected with

one of the largest and most successful builders of electrical

machinery in the country.

The Frisbie Elevator ^S: Manufacturing company, New
Haven, Conn., is one of the few concerns which has not

felt the business depression badly; its factory has been in

operation to supply a generous number of orders and the

company is now adding to its help to meet the increase in

trade. March and April weie the largest months of the

company's business since the existence of the company,
(^.cncral Manager F. A. La Rue is pushing the Frisbie

elevator ,in no uncertain manner and the results show his

elTorts have not been in vain. He reports among the many
contracts recently secured a large order for Frisbie clutch

pulleys and cut-oflT couplings, patent pillow blocks, hangers,

shafting, etc., for the New Haven, Conn., Electric Light

company's new station; a 2,000 pound Champion safety

freight eVvator of the company's new friction pulley

pattern for the E. S. Greeley ^ Co.*s new building at

,5 and 7 Day street, New York; a five ton freight elevator

of the same pattern for the Safety Insulated Wire &
Cable company, West Twenty-eighth street, New York,
and many others.

The horizontal-magnet D'Arsonval galvanometer, man-
ufactured by Queen & Co., Philadelphia, is an extremely
valuable instrument for making insulation resistance tests

on wires and cables. For the most of this work it is much
superior to the Thomson mirror galvanometer, it is claimed.

The manufacturers say that on account of its very pro-

nounced dead-beat qualities, measurments are made much
more quickly and^it being but little affected by vibration,

and not at all by external magnetism, it can be employed
where the Thomson would be utterly useless. It is com-
monly supposed that a Thomson is vastly more sensitive,

but this is denied. With the i.ooo ohm coil D'Arsonval a

sensibility of 315 megohms can be obtained. An exceed-

ingly valuable feature is the arrangement for interchang-

ing coils for different classes of work. To do this it is

only necessary to draw out one tube and insert the other,

the instrument then being ready for use. Among promi-
nent users are. the Philadelphia Traction company, the

Electric Traction company of Philadelphia, the Standard
Underground Cable company and Roebling's Sons.

The Harrison International Telephone company, which

was organized under the laws of the state of Illinois, and
which has an office in the Chamber of Commerce building,

Chicago, has introduced to the public a telephone and tele-

phone system which has been installed to a considerable
extent since the expiration of the Hell patents. Regarding
the question of possible infringement the legal opinion of

several prominent attorneys is of much interest. Witter ^
Kenyon, New York city, in a statement regarding the

Berliner patent say: "In pur opinion your telephone does
not infringe that patent nor any of its claims, and can
be made and used without regard to that patent, whatever
be its fate in the pending government suit to repeal it.

The Berliner patent only covers the use of electrodes that

are in constant contact and that operate by variations of

the pressure of contact. Your telephone operates by a
making and breaking of contact. Its electrodes are

not in constant contact. The Berliner, like the

Bell telephone throws upon the line wire an undulatory
current. Your telephone throws upon the line wire a pul-

satory current." Eugene Clark, solicitor of patents at

Washington, says: "It is an interesting fact that the Har-
rison telephone, covered by the above patents, was practi-

cally used in an exchange system for many years before the

patents were finally issued, and during such use Dr. Har-
rison successfully defended his invention in a suit brought
against him by the Bell Telephone company. The court
refused to grant an injunction, and the Harrison telephone
exchange continued in successful operation. Many ex-

changes with Harrison telephones have since been in-

stalled and put into successful operation. The fact of the

Harrison telephone having successfully passed through this

litigation is very favorable to your patents." Other law-
yers, after carefully considering the claims for the Har-
rison instrument, have given equally favorable opinions.

This telephone was described and illustrated some time
ago in the columns of this journal.

ILLUSTRATED ELEGTRIGAL PATENT REG0RD.

520,033. Electric Battery. H. W. Buroham, Newton,

Mass.

523,050. System of Electrical Conversion and Distribu-

tion. T. H. Hicks, Detroit, Mich.

This invention consists in a system of electrical distribution

and conversion of the combination of a motor, a converter, a
main continuous current supply slation, a sub-station and an
external work circuit; the motor armature and the converter

mechanicallv joined and rotatable together; the work circuit

supplied with a converted current; the motor field magnets
wound with supplemental coils, a continuous current flowing

through coils- in a direc ion suitable for :lecreasing the motor
field magnetism, the current being governed by the work done

Issued May 22, 1894.

520,169. Brush Holder for Dynamo-electric Machines or

Motors. Andrew L. Riker, New York, N. Y,

520,124. Electric Clock Striking Mechanism. Fred G.
Gregory, Chicago, III.

520,213. Trolley Wire Hanger. Thomas J. McTighe
and Sumner W. Childs, New York, N. Y.

525,223. Electric Advertising or Signaling Apparatus.
George L. Schneider, Sin Francisco, Cal.

520,228. E'ectric Locomotive Rudolf Eickemeyer.Yonk-
ers, N. Y.

520,232. Electric Arc Lighting System. D. Hlgham,
Boston, Mass.

520,231,. Indicator for Fire Alarm or Other Purposes.
William H. Kirnan, Bayonne, N. J.

523,246. Automatic Telephone System. Louis E. Simon-
eau, Montreal, Que.

520,263. Carbon Switch. Friedrich von Hefner-AIte-
neck, Berlin, Germany.

The invention consists of a carbon switch device so con-
structed that when resistance is cut into circuit by it the

520,280. Automatic Device for Removing Resistances in

Starting Electric Motors and Replacing Sime. George
H. Wbittingham, Baltimore, Md.

Claim I reads:
In an automatic starting device for electric motors, the com-

bination of a motor, a resistance for starting said motor, a
series of contacts connected with the resistance, a toothed arm
carrying a contact shoe in engagement with said contacls; a
worm adapted to engage said toothed arm when starling the
motor, but disengaged therefrom when the molor is not run-
ning, mechanism to engage the worm with said toothed arm at

the lime of starting the motor, whereby the worm imparts to the
arm sufficient movement to cut out the resistance from the

NO. 520,050.

in the work circuit; the main station supplying the substation
with continuous current and the sub-station supplying the work
circuit with a converted current of lower potential than the
main supply current.

520.061. Railway Signal Device. F. E. Kinsman, Plain-

field, N. J.

520.062. Apparatus for Controlling the Movement of

Railway Trains or Vehicles. Frank E. Kinsman,
Plainfield, N. J.

523,072. Pedal Governor for Electric Motors. A. G.
McKee, State College, Pa.

520,083. Telephone Trunk Line System. J. I. Sabin
and W. Hampton, San Francisco, Cal.

520,086. Telephone. H. F. Slocum, New York, N. Y.

52D,o88. Incandescent Lamp. F. S. Smith, Pittsburg,
Pa.

520,106. Transmitting Sound. H. B. Cox, Hartford,
Conn.

520,108. Electrical Train Brake. Wendell C. Fletcher,
St. Louis, Mo.

520,111. Electric Locomotive. Rudolph M. Hunter,
Philadelphia, Pa.

520,120. Galvanic Battery. Edwin F. Northrup, Ard-
more, Pa.

520.127. Annunciating Apparatus. Horace E. Walter,
Richfield Springs, N. Y.

520.128. Switchboard for High Tension Circuits. James
J. Wood, Fort Wayne, Ind.

520.129. Electric Current Indicator. James J. Wood,
Fort Wayne, Ind.

520,143. Former for Winding Armature Coils. Harry
L. Kirker and William Chambers, Pittsburg, Pa.

520,152. Electric Machine or Electric Motor. Robert
K. Welch, Philadelphia, Pa.

520,156. Electric Railway Trolley. Thomas M. Brown,
Cleveland, O.

*3

NO. 520,263.
mechanism will automatically adjust itself in readiness for con-
venient and positive operation for regulating tfie resistance by
separating the switch carbons or fusible contacts more or less to
control the length of the electric arc formed between them.

520,264. Commutator. Carl Hoffmann, Berlin, Ger-
many.

520,267. Electrical Governor. William H. Miller, New
York, N. Y.

520,274. Electric Railway. Ernst Werner von Siemens,
Berlin, Germany.

This invention comprises principally in an electric railway
system an overhead tubular conductor extending along the
line of railway and having a longitudinal slot, a traveling con-
tact withm the tubular conductor, the contact having a yielding
or [lexible connection extending through the longitudinal slot
to an electrically propelled car.

520,279.
Pa.

Electric Switch. Henry E. Werline, Lancaster,

NO. 520,280.

motor circuit, and means whereby the contact shoe is returned
to the pomt of greatest resistance when the worm is disengaged
from the toothed arm.

525.299. Apparatus for Heating Metals Electrically.

Charles L. Coffin, Detroit, Mich.

520.300. Method of Heating, Welding or Working
Metals Electrically. Charles L. Coffin, Detroit, Mich.

520,304. Conduit Electric Rjilway. William R. DeVoe,
Shreveport, La.

520,306. Telephone Transmitter. Henry M. Goodman
and John Goodman, Louisville, Ky.

520,318. Combined Cut-out and Cord Adjuster. Edgar
D. Knap, Schenectady, N. Y.

520,323. Block System for Trolley Railways. Willard
F. Lewis, Swampscott, Mass.

520,329. Overhead Trolley Conductor. Robert Muir,
Brooklyn, N. Y.

520,340. Electric Traction Apparatus. Paul Schoop,
Zurich, Switzerland.

520,351. Electrical Conduit Mechanism. John F. Blake,
New Haven, Conn.

520,356. Conduit Electric Railway. C. W. Siemens,
London, England.

520.359. Apparatus for Electric Welding. Rudolph M.
Hunter, Philadelphia, Pa.

520.360. Apparatus for Electric Welding. Rudolph M.
Hunter, Philadelphia, Pa.

520.361. Electrical Measuring Instrument. Rudolph M.
Hunter, Philadelphia, Pa.

520,365. Visible Signal Device. William H. Lane,
Brooklyn, and Frederic Sperrin, New York, N. Y.

520,367. Insulator. Fred M. Locke, Victor, N. Y.

520,378. Multiple Electric Fuse Box. Edward A. Par-
son, Ottawa, Ont.
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Electric Scenic Theaters in the Masonic
Temple, Chicago.

The love of the American people for anything that is

novel and pleasing to the eye was abundantly exemplified

last year at the electric scenic theaters at the World's Fair.

These places of amusement were among the most popular

places at the exposition, and they have since been widely

imitated and reproduced, sometimes with extended im-

provements and with more attention paid to detail. Those

in Chicago who did not enjoy the opportunity at the fair

of seeing the scenic effects which were produced upon

stage pictures by the aid of electricity, and who were not

able to avail themselves of the chance offered by Steele

MacKaye's spectacle, the "World Finder," at his suddenly

terminated venture in the "Scenitorium," may gratify their

tastes for amusement of the sort in the recently opened

summer garden on the roof of the Masonic Temple. The

garden in itself, 302 feet from the ground, is a sufficient at-

traction to draw crowds. Interest, however, centers in the

two scenic theaters which are located in small houses, re-

minding one forcibly in style of decoration of the general

idea of the World's Fair buildings. Each theater is de-

this particular case, and the others have been already

mentioned in the columns of this journal Focusing

lamps, rheostat boxes, switches, reflectors and many devices

of a similar character are present in abundance and are

confined in an extraordinarily small space for the many

effects prbduced.

The second theater presents as a stage setting the view

of the Court of Honor at the World's Columbian Exposi-

tion, looking northwest from the west end of the agricultural

building, and is most perfect in point of detail. The

scene is introduced in the morning, and the sunlight

illumines the buildings, including the palace of mechanic

arts, administration building, electricity building, as well as

the MacMonnies and the two electric fountains. The lagoon

is well supplied with gondolas and electric launches, which,

although stationary, add much to the scene. In detail the

scene is perfect. The statues are faithfully reproduced,

and one has but to close one's eyes and listen to the music

which accompanies the scene, to imagine that the band

in the band-stand really is playing and that the crowds

are not mere paste-board fancies, but are living beings ad-

miring in a wondering way the beauties of the departed

theater is provided with the luxauleator or curtain of

light, originally designed by Steele MacKaye and

illustrated and described in the Western Electrician

of February 24, 1894. It consists merely of a border of

incandescint lights around the stage opening. It is out-

lined in Fig. 2. In the Alpine scene 160 16 candle

power and 20 one candle power incandescent lamps are

used, and in the ether scene no less than 100 one candle

power lamps, taking four volts, are used alone.

While the theaters are the most interesting from an

electrical point of view, the garden itself is not without

electrical attractions, and more are to be added, which will

equip it with some of the finest of display lighting. It is

the intention of Sosman &Landis of Chicago, the scenic

artists under whose management the venture is being run,

to make the place both attractive and cool, and potted

plants, flowers, flags, paintings, fan motors and ventilating

fans are abundant. From the roof hang vari-colored

prismatic glass globes containing incandescent lamps, and

refreshment booths, electric organs, phonographs and

other electrical and mechanical devices are furnished for

the amusement of visitors. Upon entering the building a

FIGS. I, 2

signed to accommodate about 75 persons comfortably, and

opera chairs to that number are provided. In the first

-theater an Alpine scene is presented, the scenery of which,

although very pretty, recalls too forcibly the theaters which

were made familiar last summer. A mountain stream

forms the motive of the picture. Upon its banks thehouses

are built; a church stands near by, while a mill in the

foreground presents an opportunity for a waterfall,

after the water has passed over the mill-wheel. A
bridge spans the stream, over which villagers pass to and

fro; upon a mountain side stands a castle, while snow-capped

peaks stand out in relief against the sky. The scene is

called "A Day in the Alps" and begins with midnight, by

the tolling of the bell. The break of dawn and the

heralding of day present a faithful resemblance to the

original and is particularly well done. After the day has

been begun, a thunder storm approaches and passes over,

accompanied by vivid flashes of lightning and the roll of

heavy thunder. The evening is accompanied by the light-

ing of the street and house lights,and the moon rises, until

the clock again announces twelve. The scene is shown

upon this page, Fig. 3. Back of the scenes a complicated

mass of electrical apparatus explains many of the pretty

atmospheric changes. It is not the intention of this

article to describe in detail any of the devices employed,

for many of them were devised to suit the requirements of
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White City. The approach of evening presents the finest

opportunity for a display of the resources of electricity

in the presentation of this scene; as dusk advances the

lamps scattered throughout the grounds are lighted, the

stars begin to shine, now one building after another is

illuminated, and soon the border of cornice lights,which ex-

tended around the Court of Honor and which was so much

admired at night, adds its long lines of light to the scene.

Searchlight effects flash from one building to another,

and administration building, with its handsome decorative

lighting scheme, shines resplendent under these streams of

light. At last the lights are dimmed and the electric

fountains, this time, fortunately, unaffected by the winds,

begin to play. Many of the designs employed upon the

fountains at the fair are used here, and the interior illumi-

nation, made by a Packard mogul lamp of 300 candle power,

presents the usual changes and studies in color. When
the display reaches its' end the evening is far spent and

the moon is seen in a locality warning the fair visitors of

the approach of midnight. Perhaps because of its repro-

duction of a scene that is held in such regard by those

who visited the fair, the second theater seems more attrac-

tive to all but those who have some idea of how all of

these effects are produced, for the possibilities of the Alpine

scene are much greater in regard to electrical effects. The
scene in Fig. 2 shows the fair at midday. The second

visitor's attention is attracted by a large sign composed of

incandescent lamps in the form of a hand pointing up-

ward and the words "Electric Scenic Theaters." From
the tip of the forefinger of the hand a row of lights

extends upward the entire height of the building to the

garden. This is called a "chaser," and the lamp globes

are of different colors. By means of a switch light passes

along the line, changing in hue as it ascends, until it

reaches the glass roof of the building, from which are

suspended over the court three chandeliers of incandes-

cent lights, connected by radial lines of lamps, an idea of

which, as well as a partial view of the garden, is pre-

sented in Fig. I. There are 105 red, white and blue

lamps in the central cluster and 84 in each

of the others, while the ladial lines are composed

of 240. There are 175 lights in the "chaser" and 234

in the hand and sign. By means of the same switch

which regulates the light upon the "chaser," patterns of

pleasing figures are formed upon the court decoration.

This switch, as well as many of the devices in the the-

aters, was designed and built by C. D, Baker, the elec-

trical engineer for Sosman & Landis, who has displayed

much ingenuity in many of his special applications. It is

a wooden, cylindrical commutator upon which are fas-

tened lugs, which act upon 60 quick-break switches,

mounted upon a slate board. The commutator is revolved
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by a small Ciocker-Whceler motor, of which many are in

use throughout the garden, by means of btlting and woini

gearing. The apparatus is so designed that changes can

readily be made upon it as new combinatiors suggest

themselves. Ncir this swllch is located the board con-

trolling all the current used in the garden and its signs,

and which is furnished by the plant located in the base-

ment of the building. About 700 ampere? was contracted

for, but it has not as yet been necessary to demand th t

amount. The board, which is made of slate, is a novelty in

its way and is but three by six feet. S"xty circuits enter

it and are controlled by ons main switch, four separate cir-

cuit switches and 20 individual switches. Eighty sets of

fuse terminals are placed upon it, as well as other instru-

ments. It is but fair to slate that all the improvements

which it is intended shall make the place a most attractive

one have not as yet been made. Much detail is to be

added to the theaters and raach in the way of popularizing

the garden is yet to bs done. All the lamps employed

are of the Packard type and racge from one to 300 candle

power. Whether this form of amusement, which is

novel, will be successful in drawing paying crowds is a

matter for conjecture, but the place is certainly worthy of a

visit from those who enjoy beautiful scenic effects without

action and a superb view of Chicago from its highest

building.

Discriminating Lightning Arresters, and
Recent Progress in Means for Pro-

tection Against Lightning,

By Alexander Jay Wurts.

part iv.—non-arcing railway lightning arrester.

I have, however, designed a lightning arrester which is

much smaller, cheaper, and, perhaps, in .every way more
desirable than the condenser arrester. It is also a dis-

criminating arrester.

I had frequ3ntly noticed what is probably familiar to

many of you, namely, that adisrnptive discharge will leap

over a non-conducting surface much more readily than

through an equal air space. The non-conducting surface

seems to (orm an entering wedge, as it were, through the

air, so that this being already partly split or ruptured, the

discharge has but to further separate the air from the non-

conducting surface instead of boring its own path through

it. A pencil mark over a rough piece of glassor unpolished

marble still farther reduces the breaking-down -strain.

Bi:t. to avail myself of this fact in the coustructicn of a

lightning arrester was a problem over which I pondered for

some time. My design was to bring electrodes located in

a discharge surface near enough together to form a light-

ning arrester spark gap, and at the same time to avoid the

passage of dynamo current when the electrodes were con-

nected to the terminals of a 500 volt direct current gener-

ator. I reasoned that a dynamo arc to be maintained must
be fed by the vapors of its electrodes. To prevent an aic,

the formation of such vapors must be suppressed. My
first attempt in this direction proved successful. I drew a
pencil mark about two inches long over an unpolished piece

of marble, covered this with a second piece similar to the
first, and, having previously slipped between the two mar-
bles pieces of aluminium foil as terminals to the pencil

mark, I bound the whole together with twine. These ter-

minals were now connected to the terminals of a 500
volt direct current generator and disruptive dis-

charges caused to pass between the marb'es and over the

pencil mark. A one ampere fuse was connected in the

dynamo circuit. No current following these discharges,

the terminal foils were brought successively nearer
together, testing each time for the passage of dynamo cur-

FIG, 22. DISCRIMINATING LIGHTNING ARRESTERS.

rent. When the electrodes had reached a distance of a
quarter of an inch from each other the fuse was blown.
The terminals were now placed a half-inch apart, and oft

repeated tests failed to establish a short-circuit. The
dynamo was now cut out and upon resting my hand on the

upper marble, while the discbarges were still passing, I

noticed a considerable mechanical shock, and when
the twine was removed, the upper block was
thrown off. In consequence of this, it seemed advisable
to provide more space for the discharge. A small groove
was, therefore, cut in the lower marble from one electrode
to the other, and well blackened with a lead pencil mark.
Discharges now failed to produce the above mentioned
mechanical shock, or to throw off the cover. It was, how-
ever, noticed that after several discharges had passed, this

pencil mark disappeared, having been dissipated and ap-

parently scattered over the surfaces of the two marbles.

To overcome this difliculty a piece of wood was laid into

the lower marble between the electrodes, and into this a

shallow groove was burned. This construction seemed to

possess some advantages over the one already described;

it suggested most lasting qualities. Various materials were

now tested, into which one or more discharge grooves

might be burned, such as fiber, felt, leather, ivory, box-

w od, celluloid and others, but mr st of these pioved un-

satisfaclory for various reasons. With fiber, the charred

suiface was quickly worn away, ivory chipped cff in small

pieces, both leather and felt crumbled away. Lignum
vi'a;, however, proved to be a most excellent material. In

the final form adopted for this arrester both upper and
lower blocks were made of this material, thus enabling

the discharge grooves to be burned into the lower block it-

self, and avo'ding theneccssJty of irserting a discbarge piece

between the metal electrodes The blocks are 3 inches wide

by 3>2 inches long and i inch thick. Two brass electrodes,

each one inch wide, are laid into the lower block, flush

with its surface, the distance between electrodes being }i

FIG. 23. DISCRIMINATING LIGHTNING ARRESTERS.

inch. The charred grooves are nine in number, and about
1-16 inch wide by 1-32 inch deep.

Another and more simple form of this arrester was also

constructed. A hole was bored through a solid block of

marble, the center of which was then filled with a cylin-

drical block of hard maple having grooves burned in on
the sides. Solid brass cylindrical electrodes were then in-

serted in either end, making a snug fit. But, in practice

these marbles were in many cases split open by the expan-
sive force of the discharge, thus demonstrating the ne-

cessity of the vent which is obtained by clamping two
surfaces together, and between which the discharges may
pass.

Ttiis device, like the condenser arrester, constitutes a

strictly discriminating lightning arrester. In regard to its

action I have been asked why a discharge should find an
easier passage across a conducting film than through a

non-inductive conductor having the same ohmic resistance

as the conducting film. My conception of the case is as

follows: When a discharge passes through a conductor of

more or less ohmic resistance the time of discharge is con-

siderable, there is a great strain from all parts of the

charged surfaces during the time of passage, and there

will be a tendency to discharge or "side flash" along paths
normal to the conductor. Tlie passage of the discbarge

may be likened to the passage of tangible matter through
a dense fluid—there is a graJual yielding of the opposing
resistance, but nothing is broken. When, however, a dis-

charge passes over a conducting film as described, there is

a sudden breaking down or giving way rfjf the dielectric,

and this is aided by the presence of the conducting film.

The film, however, does not act in the sense of what is

commonly called an electric conductor, but as a wedge,
splitting the dielectric preparatory to the passage of the

disruptive discharge.

The difference between these two cases is very clearly

illustrated by the discharge of a Leyden jar provided with
a pith ball electrometer. Take the arrangement shown in

Fig. 22; while the machine is charging the battery of jars,

the increasing charge can be observed by the deflection of

the pith ball, until finally a disruptive discharge takes place
across the arrester or spark gap A, and the pith ball is seen
to fall back suddenly, indicating in this manner complete
discharge. If, however, the gap A be removed and the
discharge be caused to pass either through the inductive

coil C, or in its stead a non-inductive high ohmic resist-

ance, the pith ball at the moment of discharge will fall

part way only, indicating thereby an incomplete discharge.

The sound of the discharge in the latter case is also very
different from that in the former—it is more like a thud,
suggesting opposition to the passage, whereas, in the
former case, the sound is that of a crack, indicating some-
thing instantaneous and complete.
The non-arcing property of the arrester is easily under-

stood; the conducting vapors which are necessary to the
formation and maintenance of a dynamo arc are
suppressed by the cover, which fits tightly over
the metal electrodes. Supposing a case in which
the terminals of the arrester are connected to the
terminals of a 500 volt direct current generator. The
cover is of glass, so that the discharges may be seen. Five
100 volt lamps in series indicate the dynamo pressure;
just below and to the left there is a long horizontal five

amperes fuse; to the left of the arrester is a spiral choke
coil connected in the dynamo circuit and interposed

between the arrester and the generator. This coil is very

similar to those which I used in my Colorado experiments.
The disruptive discharges immediately below the arrester

represent the means used for suddenly charging tht.

dynamo circuit, The discharges across the arrester are

distinctly seen through the glass cover. When, however,
this cover is removed, the first discharge establishes a

short circuit and the fuse is instantly blown.
Fig. 23 and 24 show the arrangement of the apparatus.

A is an arrester such as 1 have been describing
and is provided with a clear glass cover so that the dis-

charges may be seen. C is a choke coil connected in

parallel to A; it is 16 inches in diameter. and has 17 turns
of No. o copper wire. Discharges from a battery of

Leyden jars invariably pass at A in preference to the path
C, as shown in the photograph.
A thorough test of these arresters has been made in

both Denver and Colorado Springs during the past summer.
Fig. 25 represents the equipment used in Denver. There
were ten feeders, earh feeder being provided with three
arresters placed three feet apart. These are indicated at

I, 2 and 3. The object of using three arresters to each
feeder was to avoid nodal points. .S represents the circuit-

breakers; T'is a tank arrester; -S"' the discharge circuits of
the tank arrester and 4 represents spark gaps in these dis-

charge circuits. None of the arresters were provided with
telltale papers, and although they were carefully watched
during thunder storms no indications were observed of
passing discharges. After the first storm following their

installation the writer removed the covers of the upper ten,
and of these six showed marks of discharge; the remaining
twenty were constiucted on the "solid marble" pattern
and

.
were consequently difficult and unsatisfactory to

inspect.

The only mishap which occurred to any of these arresters

was the explosion of one of the "solid marble" type. No
experimental line arresters,of this type were used on the
Denver plant, In Colorado Springs, however, 25 were
installed on the line and 24 in the station. Some of these
were of the divided kind, others of the solid marble
pattern. Nearly all of the latter were split open by the
discharges, while of the former none was damaged in the
slightest degree. One of the line arresters was provided
with three connections to one feeder, with a spark gap and
telltale paper in each discharge circuit. This arrange-
ment is shown in Fig. 26. The connections to the feeder
were made about two feet apart. After thunder storms
each telltale paper was found to be perforated, but whether
the discharges occurred simultaneously or successively is

not known. The perforations shown in Fig. 27 were taken
from this arrester.

This non-arcing railway lightning arrester is eminently
suited for the protection of direct current circuits up to

1,000 vol s. On 1,000 volt alternating current circuits

from smooth body armatures it also operates satisfactorily,

but on similar circuits from toothed body armatures the
arresters break down after a few discharges, and a short-

circuit is established. However, it is not impossible that

two or three of these arresters might be used to good
advantage in series on circuits of high potential.

These especial advantages of this arrester may now be
summed up as follows:

1. It offers a direct and non-inductive path to earth.

2. It is absolutely non-arcing and consequently
requires no attention after being once properly installed.

3. It has no moving parts and there is nothing about
it to get of order.

4. It is small and therefore easily installed under a
car.

5. It is cheap and can therefore be used in large

numbers on the line, on the cars and in the station.

6. Its non-arcing property avoids danger from fire,

whicb property also insures the non- interruption of the
system due to blowing of fuses and constant throwing of

the circuic-breakers.

7. Its simplicity and reliability will commend it to

every one.
In my closing remarks I wish to answer the now old

and oft repeated question: "How many, and What
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kind of arresters would you advise us to use
on our line?'' as follows: The proper number of line

arresters is that number which will prevent discharges

from entering the station. Station arresters, if used at all,

should be installed with the one idea of providing a final

opportunity for discharge, but as the tendency to dis-

charge occurs on the line, often several miles away from
the station, a sufficient opportunity should be provided

there where the tendency to discharge originates, and in

this manner advantage may be taken of the large induct-

ive resistance afforded by the circuits leading back to the

station. If discharges enter the station it is a sure indica-

tion that they have done so for lack of sufficient opporta-

nity to discharge from the line—for lack of a sufficient

number of line arresters.

It is well to protect dynamos with lightning arresters-

it is better to avoid the necessity of this protection by dis-

charging the line.
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It is even well to use a lightning arrester having a cir-

cuit interrupting attachment. It is better to avoid the ne-
cessity of a circuit interrupting attachment by using a non-
arcing arrester. In fact, "An ounce of prevention is

always better than a pound of cure.

An Optical Phase Indicator and
Synchronizer.^

By George S. Moler and Frederick Bedell.

In starting a synchronous alternating current motor it is

usual to bring the motor up to speed by some external

means and to switch it into connection with the generator
when the motor and generator are running synchronously,
but are in opposite phase. Various devices have been em-
ployed to indicate synchronism and to show when the

motor is in opposite phase to ttje generator, one of the
simplest of these devices consisting of an incandescent
lamp used as a pilot lamp. The lamp is connected directly

in the circuit supplying the motor, so that all the current
through the motor armature passes through it. Before the
motor is started the lamp glows steadily. As the motor
attains considerable speed, the lamp suddenly flashes up
and dies out alternately, according to whether the electro-

motive force generated by the motor and the electromotive
force from the alternator are in the same or in opposite
phases. Beats are thus produced which occur at longer in-

tervals as the motor approaches synchronism with the al er-

nator. When the intervals are long enough to be quite

marked, the motor is connected directly to the generator
circuit by cutting the lamp out at a moment when it is

'

dark, indicating that the machines are in opposite phase.
At the same time the external power, which has driven the
motor to synchronism, is removed. Instead of one lamp,
several lamps or a lamp together with dead resistance may
be used where required.

This device is simple and efficient. It does not, how-
ever, indicate the moment when exact synchronism is

reached, nor does it show, whether the motor is running at a
greater or less speed than that corresponding to the gen-
erator. It does not show the exact phase difference be-

FIG. 25. DISCRIMINATING LIGHTNING ARRESTERS.

tween the motor and generator, and does not indicate the
phase relations after the motor has been connected to the
alternator and is being driven by it.

The following instrument has been devised by the
writers to give deSnite information in regard to the rela-

tive speeds and phase positions of the motor and generator
in laboratory investigation. It shows:

(i) When the machines are synchronous;

(2) Which machine is running the faster when they are
not synchronous;

(3) The angle by which the motor lags behind the gen-
erator.

We will first describe the simplest form of the phase in-

dicator. The motor and generator are placed together
with shafts in line and abutting, but not quite touching.
The two machines must have the same number of poles,
so that a revolution of the armature of each represents the
same number of alternations. The abutting ends of the
shafts carry two disks, one connected rigidly with the
motor armature, the other similarly connected with the
armature of the generator, as shown in Fig. i. In these
disks are curved slits, one slit for each pair of poles of the
machines. These slits are shown in Fig. 2 for an eight-
pole machine. The two disks are in every way similar, the
one being the reverse of the other. The two disks are
practically superimposed and together form one disk
with four holes, where the slits of one disk cross over
the slits of the other. Evidently the distances of these
four holes from the center depend upon the
relative positions of the two armatures; they move in and
out as the armatures shift their relative positions. From
the symmetrical arrangement of the slits, if one armature
is stationary and the other is moved past two pole pieces
or through 90 degrees of arc (corresponding to a complete
period of alternation, or 360 degrees of phase), the inter-
section of the slits will be the same distance from the center
as before. The curvature of the slits is such that the dis-

tance to or from the center that the intersections of the
two sets of slits move is proportional to the change in re-

lative position of the two armatures.
When the two armatures are running at the same speed

in the same direction and there is a source of light on one
side of the disk, the intersection of the slits, as seen from
the other side, appears as a continuous ring of light. A
slight difference of speed causes this ring of light to move
outward or inward, according to which disk is revolving
the faster. The more rapidly the ring moves in or out, the

1. Read before the American Institute of Electrical Engineers at
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greater the difference in speed of the two disks. If the
ring is moving out, a new ring starts at the center when
one ring reaches the edges, and these rings keep following
one another outward. If the difference in speed is the
other way, the successive rings move inward.

In Fig. 3 the heavy dotted line represents the ring of
light for a particular position of the two disks. The posi-
tion of the ring of light indicates the relative position of
the two armatures. The disks may be secured to the
shafts, so that when the armatures are in the same posi-
tions with reference to the pole pieces (i. e., the machines
are in the same phase), the ring of light will be at the
inner or outer ends of the slits. The concentric rings in
Fig. 3 represent the phase differences corresponding to
positions of the ring of light in this case.

For convenience in operation the arrangement of
the apparatus, which has thus far proved satisfactory, has
been as follows: On one side of the pair of disks is

FIG 27. DISCRIMINATING LIGHTNING ARRESIERS.

placed an incandescent lamp enclosed in a box. One side
of the box is close to the disk and has a slit in it about
half an inch wide, extending from the shaft to the circum-
ference of the disk. This slit is covered with a piece of
oiled paper, so as to give a diffused light upon the
disk. A complete ring of light is no longer seen
from the other side, but only a small portion,
corresponding to the width of- the half inch
slit. A stationary scale is fixed so as to extend from the
shaft to the edge of the disks on the opposite side from
the lamps, so that the distance of the changing line of
light from the center may be read so as to give the phase
difference of the two machines by direct reading. To
enable one to see the scale and line of light most conven-
iently, a mirror is arranged at 45 degrees with the disks,
so that the line of sight is at right angles to the shaft.

The disks may be arranged in the manner just described
upon the abutting ends of the motor and generator shalts
only in case the two machines have the same number of
poles. Where such is not the case, one or both of the
disks can be driven by gears, which will give the proper
relative speeds of the two disks.

' In operation, the instrument has proved quite satisfac-
tory, giving exact and definfte information concerning the
changes in the armature lag of the motor. The fluctua-
tions in this lag are usually quite marked, and the condi-
tions which cause them can be readily investigated by this

apparatus. For instance, this fluctuation is small with
proper field excitation; as the field current of the motor is

diminished, this fluctuation increases, the line of light

moving rapidly back and forth through a greater and
greater distance, which finally becomes so great as the ex-
citation is weakened that it goes a distance beyond which
it cannot recover; i. e., the motor gets out of step and

-0-
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stops. It would be possible to make a more detailed in-

vestigation of these fluctuations by means of a revolving
mirror, and they may be photographed and made of per-

manent record by means of a moving plate.

The apparatus can be applied to otiier lines of work in-

volving an investigation of phase differences and syn-
chronism, and may be modified to meet the requirements
of the problem in hand; but it is peculiarly suited for use
in synchronous motor work, for which it was designed.
The scope of the present paper admits only of a general
description of the apparatus here given.

NewjTelephone Company.
Artic'es of incorporation were issued at Springfield, May

28th, to the Groff Telephone company, the capital stock
being fixed at $1,000,000. The incorporators and stock-
holders are Lucian C. Pottiger and Calvin^Reem of Penn-
sylvania, and J. F. Tabor, William Bussell and W. F,
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Bigelow of Chicago. It is not the purpose of the company
to establish any manufactory here, it is reported, but lo
confine its operations to the sale of the Groff teltphone
and the establishment and management of exchanges in
small towns.

Unipolar Dynamos for Electric Light
and Power.'

By F. B. Crocker and C. H. Par.mly.

The object of the present paper is to call attention to the
fact that unipolar dynamos and motors are much more
practical and generally applicable than is ordinarily sup-
posed to be the case. The term unipolar dynamo is here
used in its ordinary sense to designate a machine in which
electric currents are generated by the continuous cutting
of lines of force. These machines are identical in princi-
ple with the original disk machine of Faraday. The term
unipolar is by no means satisfactory, but is almost univer-
sally used in connection with machines in which the mag-
netism in the armature is not reversed by the rotation of
the latter. In this broad sense, however, it is also used
to include machines of the Mordey and other types in
which the lines of force always pass throu3h the armature
in the same direction; but in these machines there are
separate pole-pieces and the lines of force vary in the
armature just the same as in the ordinary bipolar and mul-
tipolar types. Moreover, machines of this liind usually
have their armatures wound with many turns of wire they
require a commutator in order to generate direct currents,
and are radically different in principle from the ccntinu-
ous cutting machines which are the subject of this paper.

'

The term "non-polar," suggested by Forbes, is preferable
to unipolar, but it is rather meaningless and is liable to be
understood to mean any kind of iron-clad machine. Uni-
polar dynamos are also called disk or tube machines, since
the armature is usually made in one or the other of these

rig.i. Fig.3.

rig.2.
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forms. Neither of these terms, however, covers the other,

and they are liable to be confused with other types of ma-
chine, similar in form but different in principle. The authors
suggest continuous pole dynamo as a good name for this

type of generator.

HISTORICAL NOTES.

The first machine of the unipolar type was Barlow's
wheel, described by him in 1*23 and consisting of a star
shaped disk with long points revolving between the poles
of the magnet. A current was passed through the particular
portions of the disk between the poles of the magnet, and
the disk was thereby caused to rotate. This apparatus was
therefore the first unipolar motor. Faraday's disk machine,
constructed and described by him in 1831, was the proto-
type of the dynamo and was also a unipolar machine.^
He also made an apparatus working upon the same prin-
ciple 'out consisting of a copper cylinder suspended over
and revolving around the pole of a bar magnet. This was
the first form of tube dynamo.* Farady even at that early
time appreciated the difficulty of obtaining a sufficiently

high electromotive force from generators of this type and
attempted to accomplish it by having several disks placed
side by side and revolving in opposite directions. Similar
ideas have been re-invented time after time, and even at
present it is a favorite field for invention. For many years
after Faraday's discoveries the unip3lar machine was al-

most neglected, progress being in the direction of machines
having many turns of wire in the armature to obtain a high
electromotive force. In 1S7S Siemens constructed a uni-
polar machine with a tube armature of considerable size

for actual commercial use in electro-metallurgy. Delafield

showed at the Philadelphia electrical exhibition of 1884
two unipolar dynamos of the tube type which generated
currents of few volts and a large number of amperes.
Forbes has also constructed and described unipolar ma-
chines, in which the armature is in the form of a cylinder

of iron revolving within a field magnet which completely
surrounds it. The mechanical and magnetic design of

1. A paperVead!before the American InsLicute of Electrical En-
gineers at Philadelphia, May 16, 1894.

2. The term utiipolar is also applied to the BaU'dynamo, but this
also acts like an ordinary bipclar machine, except that the magnetic
circuit is completed through the air and it is in no sense a "continuous
cutting" machine.

3. "Experimental Researches," Vol. I, Art. 85.

, 4. Loc. Cit., Art. 219.
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this machine is very iriRenious, and from the praclical

standpoint it was 11 considerable improvemetit upon any-

thinR which preceded it. The highest electromotive force

obtained from these machines appears to have been about

6 volts, and nothinc further has been heard concerning

them for several years. The complete neglect into which

this type of dynamo has now fallen is best proved by the

fact that no cnample of them was shown at the Chicago

exposition. In fact it might be said that their present im-

portance is actually negative since the only attention which

has been given to them lately consists of a few articles on

"unipolar dynamos which do not work" that have appeared

in the electrical journals during the last few months.

GENERAL PRINCIPLES.

The action of unipolar dynamos is based upon the fact

that a conductor raovmg in a magnetic field so as to cut

FIG I. UNIPOLAR DYNAMOS FOR ELECTRIC LIGHT AND
POWER.

lines of force will have an electromotive force set up in it

whether the field be uniform in intensity or variable.

The error is very commonly made of supposing a variation

in the number or density of the lines of force is

necessary in order to produce a current by magneto-elec-

tric induction. As a matter of fact, however, an electro-

motive force must always be produced if any lines of force

whatever are cut. It may happen, and in the case of a

coil of wire it usually does happen, that lines of force are

cut in one direction by one portion of the conductor and in

the opposite direction by the other portion, in which case

one effect neutralizes the other. The simplest example of

this is a closed metallic ring moving in a uniform field

pirpendicu'ar to the lines of force. In this case one-half

of the ring generates an electromotive force in one direction

and the other half in the opposite direction, so that no
currunt is produced; but the full difference of potential cor-

respDndiag to the number of lines cut per second will,

nevertheless, exist between the two sides of the ring.

In the unipolar dynamo or motor a variation in the lines

of force is not only unnecessary, but is positively objection-

able, since it would cauie serious losses from eddy currents

and hysteresis, whereas, if the field is perfectly uniform,

these losses are practically avoided.

Any break or weakening of the intensity of the fi.ld,

due to "blow holes" in the casting, for example, would
allow the armature current to flow back at that point, and
w ould act as a sort of short circuit on the rest of the arma-

ture. Foreximple, in Fig. 1 \et A A represent a disk

armature revolving upon a shaft .S. The field is of uni-

form intensity, and an equal electromotive force is gener-

ated at each radius, as indicated by the arrows, except that

the portion B of the armature is in a weaker field. In

this case the current will Adw back through the portion B,
as indicated by the arrow, and the armature will be like a

shori-::ircuited one of the ordinary kind. This back current

will flow and produce heating and loss of energy, even

though the external circuit be open.

It is also a common error in regard to unipolar machines
to suppose thit the armature cannot be made of iron. As
a matter of fact, iron or steel is usually better than copper,

because it is a much better conductor of magnetism, and
the reluctance of the magnetic circuit can be reduced far

below what is possible with a copper armature, the

only air gaps being the small mechanical
clearances required for free rotation. A steel or wrought
iron armilure is much stronger than one of copper, not only

00 account of its greater strength for the same thickness,

but also because it can be made much thicker without
causing any appreciable increase in the reluctance of the

magnetic circuit, whereas a coppor armature would have to

ba made very thin. The greater specific resistance of iron

is not objectioDable, since an armature composed of it

would have a current capacity far greater than is required,

aid the thickness can be increased to make up for the

higher specific resistance.

METHODS OF MULTIPLYING THE ELECTROMOTIVE FORCE.

The plan suggested by Faraday was to have two or more
disks side by side revolving in opposite directions, the edges
being connected together by mercury or other contacts, .so

that the current flows outward from the center of the peri-

phery in one disk, inward in the next disk, and so
on in series. In this way it is possible to multiply the
voltage as many times as there are disks; but there are

obvious mechanical difficulties in rotating these disks in

opposite directions, and the numerous electrical contacts
would be decidedly objectionable. Hundreds of modifi-

cations of this idea have been suggested. For example,
Siemens, in the tube machine already referred to,' multi-

plied the electromotive force by splitting the tube longitud-

inally and placing rings on the end of the tube, so that the

current was carried first through one section of the tube,

then through another, and so on. In this way the circuit

may be threaded through the magnetic field a number of

times, each time a certain electromotive force being added.
Another plan to accomplish the same result would be to
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have a number of thin tubes placed concentrically one

within the other, but separated by a layer of insulating

material, and connected so that the current passes first

through one tube, is then carried around outside of ihe

machine and is passed through another lube, and so on

through all of them in series.

There is no theoretical limit to multiplying the

voltage by some such method, but practically any

of these constructions would have very serious,

if not fatal, mechanical and electrical difficul-

ties. It would seem to be far preferable to construct the

machine of sufficient size and run it at sufficient velocity

to get the required voltage without complicating the con-

struction. There is no objection, however, to connecting

two unipolar machines in series, both being driven, for

example, by one engine, which may be belted or direct

coupled, and there is no serious complication involved in

operating four or even more machines in series. The first

cost and attendance required would probably be much less

with four unipolar machines than with one direct current

machine of the ordinary type.

One very convenient way to multiply the voltage of a

dynamo would be to charge a number of storage batteries

by means of a low voltage machine of say 10 or 2D volts.

When charged these batteries could be connected in series

to give any desired electromotive force, n 5 or 230 volts

for example, and the actual working current would be sup-

plied by them. The charging could be done at hours when
the current was not required, or two batteries could be

used alternately to give an uninterrupted supply of current.

In this way two advantages could be realized^first, the

cheapness and simplicity of the unipolar dynamo, and sec-

ond, the uniformity of load with which the engine and

dynamo could be run.

PRACTICAL DESIGN.

It is not difficult to get up complicated puzz'es in con-

nection with peculiar forms of unipolar machines, but in

the simple and probably the only practical forms, we have

a single s'raight conductor which cuts all the lines of the

magnetic field once per revolution. In the case of the

disk machine, we can consider any radius of the disk as
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must depend wholly upon the total magnetic induction
anel the speed of rotation to produce the electromotive
force, as it docs not appear to be practicable to greatly

multiply the voltage by multiplying the number of induc-
tors.

Another consideration of importance is the volume of
the ring. It is evident that any required area of pole
surface can be provided by keeping the mean diameter of
the ring constant and varying Ihe radius of the circular

cross-section between certain limits, or by keeping this

radius constant and varying the mean diameter of the
whole ring. It is also evident that for any particular
required area of pole surface any decrease in the mean
diameter of the ring requires a corresponding increase in

the radius of the circular cross-section and vice versa. In
Fig. 4 let the circle whose radius is r and the distance of
whose center from the axis of X is i revolve about that axis
generating a volume of 'revolution. This volume forms
the field magnet and contains nearly all the weight and a
large part of the cost of the machine. This volume,
which is an annulus, may be determined by tte
centrobaric method, according to which a volume of
revolution is equal to the generating area multiplied by the
circumference described by its center of gravity. Hence
the volume:

V=2Tr°-r-l; (i)

The factors rand l> must have certain values in order to
produce the required electromotive force, the latter being
usually the definite object for which a dynamo is designed.
The values of rani b are found as follows:

.
Let .£=the required electromotive force expressed in

volts.

Let ?:=the number of revolutions per minute.
Let .5=the number of magnetic lines per square inch.
Let /i=the number of square inches of pole surface.
Let r=the radius of the circular cross-section of the

ring expressed in inches.

Then because the two rings are wound so that the elec-
tromotive force due to the field of one is added to that
due to the other, each ring mu;t be designed to provide
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constituting the conductor, and in the case of the tube

machine it is any element of the cylinder.

The theory of the magnetic circuit is now well under-

stood, and modern practice in the design of dynamos and
motors fully appreciates the advantages which result from
making the ratio between the length of the magnetic cir-

cuit and its cross-section a minimum. In a unipolar

dynamo this reduction of the reluctance of the circuit can

be carried further than in any other class of machines, be-

cause the creation of an electromotive force by the con-

tinuous cutting of the lines of force enables a form of

magnetic circuit to be employed which in the highest

degree combines the advantages of minimum length with

maximum cross-section. This type of magnetic circuit is

the circular ring; for if we surround a circular coil, D D,
of wire, carrying a current, with two circular rings of serai-

circular cross-section, as shown in Fig. 2, we shall form a
closed magnetic circuit ol maximum induction for minimum
excitation. Cut this circuit along any radius of the circu-

lar cross-section and a magnetic field is obtained, in

which, if an inductor be rotated about A ^ as an axis,

there will result a continuous cutting of the lines of force,

which only requires that appropriate collectors be provided
to form a closed electrical circuit, in order to produce a

current of electricity. The magnetic circuit is indicated

by dotted circles with arrow heads.
There are, however, but two directions in which the

magnetic circuit can be cut so as to form a field suitable for

practical use. One is along the radius C D^ in which case
the inductor will rotate in a plane pendicular to the axis,

and the other is along the radius E D, in which case the

inductor will move in the convex surface of a cylinder

whose axis is the axis of rotation. In the first case the
armature of the resulting dynamo will be a disk, and in

the second case a cylinder. In both, the way to collect

the current would be to provide one set of collectors at the

center of the circular cross-section and the other set at the

axis, thus utilizing the shaft as a portion of the electrical

circuit. The relative advantages and disadvantages of the
two forms depend upon circumstances in each particular

iustance.

In many instances the single magnetic circuit shown in

Fig. 2 is not the best for practical use, because it would
be necessary to make the diameter of the ring larger than
it would be if two rings were placed side by side as shown
in Fig. 3 and Fig. 7, because in this type of dynamo we

enough lines to generate only
E

volts. This re-

quires that Xio' lines must be cut per second, or

Xio'-f-^- per revolution. Hence the number of
2 60

square inches of pole surface needed is

^_ ZoEXic? (2)

n B
As shown in Fig. 3, the core of the ring will be utilized

for the exciting coil, and for simplicity of construction we
shall make its cross-section square. It is desirable to keep
the size of this square as small as possible, because any
increase in the length of a side increases the diameter of
the circular cross-section an equal amount, and therefore
enormously increases the volume, which is proportional to
the second power of the diameter. But this square cannot
in practice be made indefinitely small, because too great a
concentration of the lines immediately surrounding the
coil must be avoided, and space enough provided to give
ample excitation. One-half of the radius appears to be
a length suitable for the side of this square. Referring to

Fig. 5 we shall then have an area of pole surface

^=27riJ4'r. (3)
But we have seen in equation (2) that we need an area
equal to

ao.EXic''

K B
hence equating this with the above value of ^ , we have

3P.EXio«

The ratio between b and r which to best fulfill the

FIG. 3. UNIPOLAR DYNAMOS FOR ELECTRIC LIGHT AND
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conditions of good design is b=:2.^r. Making this substi-

tution above and designing so that 2^ equals tha outer
diameter D of the armature, we have

D=io^ V zE
(4)

•K n B
which shows that the dimensions of the machine are di-
rectly proportional to the square root of the required elec-
tromotive force, and reciprocally proportional to the square
roots of the speed and of the magnetic induc-
tion. It is to be further observed that since for
machines varying widely in Iheir outputs B is nearly

constant, the most important ratio in equation (4) is —
n'

In the design of a machine for any special voltage, how-
ever, E is fixed, and therefore the only arbitrary quantity
is n; so that the whole problem is to determine the values
of D and n which "give the best design.
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Let 0/= the peripheral speed in feet per second; then we
unD

have v=
720

whence Dn= ZHZ" (5)

Subs'itating in th's equa'.ioa the value of D given by

equation (4) we have
^^ 2/- B

'^vj^tFO,00:00825 (6)

E
and

10'' E
D= (7)

36 vB
fiom which the values ot Z> and ?i c^n be immediately

determined for any prescribed values of E, B and v.

The maximum velocity in feet per second which the rim

of a fly-wheel may with safety attain is given by the

equation^

z;=3 V t

where t is the safe stress of the metal in pounds per square

inch. If the inductor be of wrought iron or of steel for

which /=io,ooo, we shall have t/^soo; and if of cast iron

fcr which /=5, 000, we shall have z'=2io nearly. The
much higher permeability of cast steel over cast iron, and

its comparatively small additional cost make it the mttal

most economical to use, and we shall therefore assume that

the inductor is either cf wrought iron or of cast or forged

steel. Hence, making ^'==300 in (quation (5) we find that

the maximum value which the product D n can obtain is Dn
=68,750. This then is a condition which must not be

exceeded in order that the design shall be mechanically safe.

Making Z'=300 in equations (6) and (7) we have

B
«=.7425- "

(S)

E
lO E

and D=— — (9)

108 B
If the armature were made of forged steel it wou'd be al-

lowed to assume / to be as high as 20,000 since the arma-

ture is entirely enclosed and could do no harm even if it

burst. In this case t'^423.

We have now to deduce a formula for the

number of ampere turns required to produce the

necessary excitation. As a first approximation

consumed in any two cities in the world. Nor is the ex-

cessive current a disadvantage, for while we would point

out the tremendous capacity of one of these dynamos,
there is no necessity for running them at their maximum
outpu"-. Even if we diminished the current lo one-hun-

dreth its ultimate value and only use a 1,000 horse pDwer
engine to diive the dynamo, the loss due to the res-stance

of the armature will still be only four or five per cent.

A more economical way of supplying current for light

and power, however, would be to design unipolar dynamos
of less current carrying capacity and less voltage, and thea

join in series on the same shaft as many as are needed to

produce the required electromotive force. For example,

we may generate 130 volts by joining in series on the same
belt driven shaft two dynamos each giving 65 volts at 3ao
revolutions per minute.

The dimensions will be as follows;

Z)=75.8r.

Running this combination at one-ten'h of its ultimate

FIG. 4. UNIPOLAR DYNAMOS FOR ELECTRIC LIGHT AND
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and to enable us to determine the general conditions,

the cross-section of the ring was assumed circular. In

practice, however, this form of section must be modified,

for a reference to Fig. 2 shows that, in order to give the

same area of cross-section perpendicular to the direction of

the lines of force zX.DC and D F zsztD E, we must

cause the circu'ar cross-section to bulge out on the side

toward the axis and contract on the side away from the

axip.

On account of the diminution of cross-section due to the

air gap and to the holes for the brushes, it is found neces-

sary, however, to preserve for the outer portion of the

ring a semi-circular cross-section, and it ultimately assumes

the form shown in Fig. 6.

The mean length of the magnetic circuit is therefore the

length of the semi-circle a b c plus the length of the curve

ad c. Assuming the air gap to be .06 4'' D, we have the

data for determining the ampere turns required.

The amount of current Which the dynamo can generate

is determined by the carrying capacity of the armature and

brushes. Since .2 V Z> may be assumed to be the thick-

ness of the inductor, we have for the current carrying

cross-section of the armature .2 tt Z)2 square inche'^. Since

iron or st^el would carry at least 200 amperes per square

inch.thecurrent capacity of the arma'.ure is C=40 tt ZJ^] (10)

which at E volts gives the capacity of the machine in

watts
W=^i,'KD\E (11)

To show the application of these formulae to two widely

different classes of machines, let it be required:

First. To design a belt-connected dynamo to generate

10 volts at 1,200 revolutions per minute for electro-

metallurgical purposes. Making field magnets and arma-

ture all of cast steel and taking the induction B at 90,000

lines per square inch we have from equation (4) Z?=24.28=
diameter armature in inches.

Secomi. To design a direct-connected dynamo to gen-

erate 133 volts at 200 revolutions per minute for light and
power purposes. As before we have

Z)=2i4.4.
These figures show the immense possibilities of the uni-

polar dynamo, possibilities so immense indeed that the

practical difficulty is not in the design of the dynamo, but

in the design of the steam engine. Two machines like the

last coupled at the ends of the shaft of a 100,000 horse

power engine would supply more current than is at present

5. Thurston, "Manual of the Steam Engine," Part II., Art III.,

FIG. 6. UNIPOLAR DYNAMOS FOR ELECTRIC LIGHT AND
POWER.

capacity by means of a 1.250 horse power engine, we should

still have a very high efficiency.

Methods of Taking Off the Current —The best means

of making electrical connection with the revolving arma-

ture is a very impoitant but somewhat difficult matter. A
great many devices have been tried or suggested. The
principal of these are brushes of copper gauze or carbon,

and mercury contacts applied to the edges of the disk or

tube. Belts or straps made of flaxble sheet copper or

copper wire cable have also been used. One application

of this latter device consists in connecting together two

armatures by such a belt, whereby the electromotive forces

of the two machines are added together, and, if necessary,

the mechanical power for driving one or both machines can

be transmitted by this same belt. There would not seem

to be any great difficulty in applying brushes to a unipolar

dynamo; in fact, for a given current it would seem to be

a much easier problem than with a direct current machine

having a commutator, since the former has a continuous

and smooth bearing surface for the brushes instead of the

somewhat uneven surface of copper and mica which exists

on a commutator. It is a fact th^t the speed may be very

high, but with the perfectly smooth surface ani by the use

of brushes with light pressure and composed wholly or partly

of graphite, or some friction mstal, which might even be

lubricated, it would appear to be possible to take off a cur-

rent sufficient for almost any electric light or power use.

If the very high speed makes the friction too great to per-

mit of the use of brushes, the edge of the tube

or disc may be arranged to run in a mercury trough,

thereby making a good electrical contact with

very little friction In this case, however, pro-

this way a high speed can easily be obtained if desired and
is perfec ly permissible since the solid disc or tube of steel

which constitutes the armature is capable of a much higher
speed of rotation than the ordinary built-up form of arma-
ture now used. It would probably be safe to have a so'id

steel armature run at two to four tim^s the speed of ihe
ordinary armature having the same diameter.

If the dynamo be directly coupled to the engine the
speed of ihi latter and the diameter of tr.e armature may
be most economically proportioned to give any desired
voltage by the application of the previous equations.
An arrangement which seems to possess great advantages

would consist of a steam turbine running at 10,000 or 20,-

000 revolutions per minute, which is the ordinary speed of
such machine*:, directly coupled lo a unipolar dynamo.
These two machines seem to be admirably suited to each
other, the very high speed of the turbine compensating for
the fact that there is but one inductor. This combination
entirely avoids the necessity for reducing the speed of the
engine by gearing, which is done in the case of the Lavol
turbine, or the risk which is involved in running a wire
wound armature and sectional commutator at a speed of
10,000 or more revolutions per minute, which is the plan
adopted with the Parsons turbine.

Advantages of Unipolar Dynamoi and A/otors.—The
greatest advantage of the unipolar machine is its extreme
simplicity. Its armature consists of nothing bat a solid

cylinder or disk of steel, or other suitable metal firmly

mounted upon a shaft. We have only to compare this

construction with that of the ordinary armature consisting
of hundreds of pieces of sheet iron, bolted or otherwise
held together to form the armature core, and wound wi^h
a great many turns of wire or bars of copper which have to

be thoroughly insulated from each other, and which are

not very securely held in place. In addition to this we
hive the commutator consisting of 50 or more sections of

copper separated by strips of mica and held together by
nuts, etc. The electrical connections between the arma-
ture and commutator also add to the complication. In
short it would be difficult to find any two pieces of ma-
chinery in which the contrast between simplicity and com-
plication is greater. The construction of the field magnet
and the rest of the machine is also very simp'e. The
elimination of the commutator, although already mentioned
in connection with simplicity, is nevertheless an essential

feature of this type of machine and is a great advantage.
The almost infinitesimal armature resistance of these ma-
chines is decidedly advantageous, not only in increasing
efficiency and decreasing heating, but also because
it causes the machine to regu'ate more closely.

FIG. 7. UNIPOLAR DYNAMOS FOR ELECTRIC LIGHT AND
POWER.

vision should be made to prevent the mercury from beiug

thrown off by centrifugal force, as by the use of a guard

ring extending all around the edge of the tube or disk. An-
other device would consist of ball bearings applied to the

shaft or to the periphery of the disk or cylinder. These
might perform their ordinary mechanical function and also

serve to take off the current.

Method of Driving.—There are various mechanical ar-

'rangements available for connecting a unipolar dynamo to

the source of power. The simplest would be to connect

the dynamo to the engine by means of ordinary leather

belting, either with or without the use of a countershaft. In

FIG. 5. UNIPOLAR DYNAMOS FOR ELECTRIC LIGHT AND
POWER.

either as a dynamo or as a motor. According
to all accepted theories there would be no
hysteresis in these machines, because both the arma-
ture and field are always magnetized in exactly the same
direction and to exactly the same intensity.'' For similar

reasons there would be no foucault currents, since tie

electromotive force generated in any element of the arm-
ature would be exactly equal to that generated in any
other element and there could be no tendency to produce
eddying curt en'.s. This perfect uniformity of the mag-
netic field is secured by the construction which is exact y
symmetrical, the air gap being precisely the same at all

points.

The question of armature reaction is somewhat doubt-

ful since some authorities state that it is quite considera-

ble, but in the opinion of the authors it is very small, and
certanly no greater than in other types of machine. The
armature consists of only a single turn, consequently the

maximum magnetizing effect of the armature in ampere-

turns is numerically equal to its current capacity, and
since the ampere- turns on the field would be made
considerably greater than this, the armature reaction can-

not be great. It is interesting to consider bow armature

reaction can occur in such a machine. The probability

is that it has the effect of curving and slightly lengthen-

ing the lines of force so that they do not pass perpendicu-

larly from one pole surface to the other in the air gap and
have a spiral path in the iron, since the field current tends

to produce lines in planes, passing through the axis, and
the armature current acts at right angles, producing an in-

clined resultant. There can of course be no change of

distribution of magnetism as a result of armature reaction,

which is really the objectionable effect that it produces in

the present types of machines, and in the unipclar ma-
chines there are no back ampere-turns and no magnetic

leakage.

In conclusion we may say that unipolar machines are

practically indestructible, since they are so simple and so

strong that they are net likely to be damaged mechani-

cally, and it is almost impossible to conceive of one being

burnt out or otherwise injured electrically, since the en-

gine would be stalled by the enormous current before the

armature could be fused by it. A machine possessing all

these important advantages certainly deserves a prominent

place in electrical engineering, whereas it now has prac-

tically no existence whatever.

7, There might be some molecular friction due to cutting the lines

of force, but this would probably be s'ight.
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everyday commtrcial work. It does not, however, an-

ticipate their general adoption in exchange work, but

believes that they will find an excellent field in private

lines and factories.

EVERY SATURDAY.

PUBUICflTlON OPPICBS!
6 Lakeside Building, - - CHICAGO.

TELEPHONE. MAIN 1746.

VV. A. KREIDUER Editor and Publisher.

J. 1). O'HAKA Mauaglnft Editor.

\V. FORM.-VN COLLINS BuslnesB Manager.

FRANK L. I'KRRY Assistant Business Manager.

Eastekn Office: 534 Temple 'Court, New York.
W. F, OSllORNE. Manager.

Trade Supplied by Western News Co.

COPYRIGHT.—Not only the title but the enti7'e contents of

each nnnibcr of the Western Electrician are copyrighted.
Tills pitpir is entered flt the Chicago Postoffice as mail matter
of the seonnd class
SUBSOBIPTION. in advance, postage prepaid, $3.00 for a full

vcar of 't': luimbers; in clubs of four or more, $2. .50 with free

extra copy for eight subscriptions; foreign countries, S-t. 00 a
year; single copies, 10 cents. When change of address is re

qneste<1. tlie old address as well as the new should be given.
CORRESPONDENCE relating to electricity, or any of its

practical applications, is cordially invited, and the co-operation
of all electrical thinkers and workers earnestly desired. Clear,

concise ,well written articles are especially welcome; and com-
munications, views, news items, local newspaper clippings, or
any information likely to interest electricians, will be thank-
fully received and cheerfully acknowledged.
ADVERTisrNQ —The \\'estern Electrician—the only

general electrical paper pnhlislied in the l-Vest—
thoroughly covers a territory exclusively its own. This is a
CLAIM WmCH CAN BE MADE BY NO OTHER ELECTRICAL JOURNAL
IN THE United States. Electrical merchants and manufac-
turers desiring western trade will appreciate the unequaled
VALUE of this journal as an advertising medium in its special
Held. Advertising rates are moderate, and will be furnished
on application.

CIRCULATION, 16,630.

CONTENTS OF THIS NUMBER.
PAGH.

Electric Scenic Theaters in the Masonic Tem;le, Chicago.

Illustrated 281, 282

Discriminating Lightning Arresters and Recent Progress in Means

for Protection Against Lightning. By Alexander Jay Wurts.

Illustrated. (American Institute of Electrical Engineers'!.

281, 2E2, 2S3

An Optical Phase Indicator and Synchronizer, By George S.

iMoler and Frederick Bedell. Illustrated. (American Insti-

tute of Electrical Engineers) 283

New Telephone Company 283

Unipolar Dynamos for Electric Light and Power. By F. B.

Crocker and C. H. Parmly. Illustrated. (American Insti-

tute of Electrical Engineers) 283, 284, 2S5

Editorial 286

Alternating Currents and Fuses. By Prof. Dugald C. Jackson

and R. J. Ochsner. Illustrated. (American Institute of

Electrical Engineers) 287, 288

Relative Advantages of Toothed acd Smooth Core Armatures.

By Alton D. Adams. (American Institute of Electrical

Engineers) 288

Rubber for Insulation -t, 288

Ironclad Motor Hoist Illustrated 289

New Street Railway Equipment of the Card Electric Company.
' lUustrated 289

B iitol's Recording Wattmeter. Illustrated 289

Safety Cut-out Patent Litigation 789

Cornell Electrical Society 289, 290

Lincoln-Amstutz E.xperiraental Apparatus. Illustrated 290

Metropolitan Specialties. Illustrated 290

Bryant K. W. Fusible Wall Bracket. Illustrated 2yo

DEPARTMENTS.
Correspondence.. 290, 291

New Incorporations 291

Electric Lighting 29T

Electric Railways 291

Miscellaneous 29T

Trade News ; 291

Illustrated Electrical Patent Record 392

According to the London Electrical Review a loud-

spsaking telephone has been devised by Mr. Graham,

which, it claims, "will create a real seisation and ought to

revolutionize the present systems of working." The same
authority says that the receiving portion of the apparatus

bas the merit of being so powerfully responsive to the

electric current that the vcice of a person speaking to the

apparatus at one end of the line, in ordinary tones, can be

heard distinctly in all parts of a room at the ether end,

and this without the listener or listeners having to place

the receivers to the ear or to move from their seats. There

are no bells required, the loudness with which the voice is

reproduced being quite sufficient to call attention at either

end. In connection with this loud-speaking instrument a

system has been devised by which any room in a building may
be placed in direct communication with any other room;

the only additional apparatus necessary to accomplish

this being a switch, thus doing away with the complex appar-

atus and exchange systems at present in use. Our English

contemporary commends the new apparatus highly. It says

""they are no laboratory instruments," but are fitted for

Several really meritorious publications have been is-

sued recently by the electrical engineering departments of

the leading educational institutions of the country. As a

rule they contain papers prepared by students, describing

experiments conducted during the year, and are the best

possible evidence of the advancement that has been made

in th^ last few years. At the present time nearly every

collegeof any pretension in the country has a department

in which elementary lessons in electricity are given and in

many special attention is devoted to elec"ricil engineering.

Labdralories, equipped with the latest apparatus, are at

the disposal of pupils, and in these institutions many im-

p.-)rtant investigations are conducted. It is to the credit of

the leading electrical companies of the country that they

have encouraged and assisted the work and contributed

much toward bringing these institutions up to their present

high standing.

Recent experiments in the application of electricity to

dyeing have been rewarded with results that are very en-

couraging to investigators in this line, and may lead event-

ually to still greater improvements. It will be remembered

that when Goppelsroeder demonstrated that indigo could

be reduced by electrolysis, indigo dyers were not slow to

take advantage of the discovery. In the old process the

vat would become silted with sediment, and there would

be aggravating and prolonged interruption of the work. In

the new system it was found that this objectionable feature

was obviated, but experience soon showed that there was

another objection to be overcome. It was discovered that

the prolonged electrolytic treatment of indigo caused a

further change in the dye-stuff, resulting eventually in its

total destrucfon. Further experiments were made, how-

ever, and the results recently published show that the

process is affected by the temperature. In the cold satis-

factory results could not be obtained, while at boiling

temperature the operation was successfully accomplished.

In view of the recent action of the Legislature of New
York, on the subject of rapid transit for the metropolis,

it is interesting to note that there is reason to believe that

a similar project will be adopted at Paris, where it is pro-

posed to construct an underground electric railway from the

Bois de Boulogne to the Bois de Vinceanes. This railway,

which it is proposed to build according to the designs of

M. Berlier, who has a'ready obtained a concession for its

construction, is to form a complement of the metropolitan

railway which has been discussed in Paris for many years.

It provides for an iron tunnel 2t feet in diameter, and the

y,lans have been approved by experts of the city who have

investigated the cia'ms of the inventor. It is reported that

M. Jonnart, one of the French ministers, appeared before

the French Railway Commission, in company with M.

Colson, to furnish particulars regarding the proposed elec-

tric railway, and discuss the plans with the municipal

engineers, councillors and the promoter, M. Berlier.

The opinion of the general council of the Bridges and

Ways Department and of the municipal engineers was

favorable to the scheme. Ic remains now for the Chaubjr

of Deputies to approve the project before actual opera-

tions are begun.

The paper on "Alternating Currents and Fuses," read

before the Philadelphia meeting of the American Institute

of Electrical Engineers, is presented elsewhere in this

issue. The results of the experiments conducted at the

University of Wisconsin by Mr. Ochsner and reported in

this paper are diametrically opposed to those given in Mr.

Matthews' paper last year. The investigations described

in the latter paper showed considerable rise of resistance

and lowering of the fusing points of the fuses placed in

alternating circuits, while Mr. Ochsner's tests indicate

that such slight changes as did occur were due to oxidiza-

tion, rather than to the disintegrating effect of the alter-

nating current, and the effect was moreover, too

small to be of practical moment. In Mr. Matthews* tests

corrections were made for the standard resistance with

which the fuses were compared, but no such corrections

were made for the fuse wires. The fuses were subjected

to larger currents, with consequent greater heating, than in

the tests conducted by Mr. Ochsner, who also explains that

the resistances were apparently measured without allow-

ing sufficient time for the fuses to acquire the tempera-

ture of the room, and even if this were done, the variation

in temperature of the room, as given in the original report

of the investigation, was sufficient to in':roduce serious

errors. The resistances were measured by the fall of po-

tential method, and no extra resistance was put in series

with the battery to reduce the current strength. This cur-

rent may have been sufficiently great, in the smaller sized

fuses, to cause considerable heating. The accuracy of

the tables, and, therefore, the conclusions based upon the

work reported by Mr. Matthews, are questioned by Mr.
Ochsner. Attention is called to the fact that in practice a

fuse is seldom obliged to carry a current equal to its full

rated capacity. All the lamps protected by a fuse, for

instance, ?.re not likely to be turned on at one time. The
experiment:; reported in the paper presented in this issue

represent the conditions of ordinary practice, and would,

therefore, show that a fuse as used in practice, is not

directly affected by the alternating current. This is

the conclusion reached by Mr. Ochsner and seems to be

in line with the results obtained by English investigators.

The question of lighting steam railway trains by elec-

tricity is an interesting one. Wherever the railroad com-
panies have furnished an efficient service of this character,

the traveling public has hailed the electric lights on the

cars with great favor. The points of advantage are

numerous. The light is steady and pleasing, with no
odor or other disagreeable features; no attention on the

part of trainmen or porters is required, the simple turn-

ing of a switch being sufficient; there is no heat, and the

superior cleanliness and convenience in every way are

marked. In the case of railroads which run through

frequent tunnels, as in mountainous districts, the advan-

tage of being able to turn on a few lights in each car in-

stantly is very obvious. These facts are well recognized

by railroad superintendents, who would doubtless be glad

to introduce electric lighting on all express passenger

trains were they not deterred by a general impression that

the expense is too great. E'ectric train lighting is there-

fore restricted to a few crack ' flyers' ' which derive a con-

siderable proportion of their renown from this feature.

Four methods of operation have been tried. In one a
complete electric lighting station is carried on the train,

with independent boiler and engine carried in one end of a

b-ggage car or in a separate lighting tender. This
method has been found very satisfactory in operation, but
the cost ol -the lighting is considerably greater than with

compressed gas and far in excess of that for oil lamps.

An example of this system is the Chicago-Minneapolis

express train of the Chicago, Milwaukee & S:. Paul Rail-

road company, which was described in detail in the

Western Electrician of February 13, 1892. A second

plan is the installation of a dynamo driven by a connec-

tion with the car axle and supplemented by storage

batteries which are automatically thrown into circuit when
the train is at rest orwhen variations in the speed of the car

cause the electromotive force of the dynamo to fall below

or rise above the proper voltage. This method has been

practiced successfully in England, but has not been adopted

in the United Spates, owing to the fact that bogie trucks

are here used almost exclusively in place of the rigid wheel

base of Europe, making it difficult to keep the armature

shaft parallel to the car axle at all angles of the track.

The third system—employed on several Pullman trains-

consists in the use of an engine and dynamo in the baggage
car, steam being obtained by a flexible connection with

the locomotive boiler. This has resulted fairly well in

practice, but there is a considerable loss in steam trans-

mission, and it is objected that a disproportionate inroad is

made in the steaming capacity of the locomolive, especially

in winter weather, when all the power of the locomotive is

needed. In consequence of this fact storage batteries are

carried, which still further lessens the economy of the sys-

tem. The last method is the use of storage batteries

entirely, the cells being removed from the car and charged

at terminal stations. Many experiments have been made
in this direction, the latest and perhaps the most promising

being on the Chesapeake & Ojio railroad. Here,

as in other cases, the principal difficulty was in

handling the batteries and changing them in

and out of the cars. The cells are heavy and must of

necessiy be handled with care, so that the services of two

men and careful management is necessary with a special

hand-':ruck. It is encouraging to note, however, that the

cost of storage battery lighting in this case has so far

proved to be about 13 per cent, less than that of Pintsch

gas, aUhough this may be changed as the result of further

experiments.

Each one of the four plans here outlined has its advo-

cates, and more or less work is being done on each.

With the railroad and electrical men combined to obtain a

practical result, it cannot be doubted that the electric

lighting of railway trains, now slowly spreading, will in

time become the accepted method for high-grade pas-

senger service the whole country over.
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Alternating Currents and Fuses.

'

By Prof. Dugald C. Jacicson and R, J. Ochsner.

This paper is a report of an investigation made by Mr.
Ojhsner in the electrical engineering laboratory of the
University of Wisconsin. The results are positive and of
sufficient practical value to justify consideration. They
set at rest all questions regarding the direct effect of the
alternating current upon the average commercial fuse wire.

Pi-actically speaking, there is no such action. Mr. Ochs-
ner's report is as follows:

The following work was undertaken with a view to

WItKCufT-ent
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the laboratory at a constant temperature it was necessary
to make temperature corrections, and, therefore, to deter-
mine the temperature coefficients of all the samples. It

was, however, possible to keep the temperature within a
few degrees of 20° Centigrade, which I considered the
standard temperature, and to which I reduced all my re-

sults.

Therefore it was thought sufficiently accurate to deter-

mine the coefficients in the following way, a small error in

the coefficient introducing only a slight error for a correc-
tion of a few degrees. On one occasion the room was
allowed to cool to the outdoor temperature and the ^e^ist-
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circuit. The resistances of the fuses were measured at
fairly regular intervals, and the corrected results were
plotted.

The following table is a sample of one measurement.
The resistance of the temperature coil was considered to
vary uniformly during the test:

No Current With Curren

No. Temp. Resis.
Temp, Coil.

Resis. Leads. Resistance.

1 20.30 267.2 .00322 •4785
20.30 .0883
2035

.8221
5
6

20.40
20.44

9754
S64.?

7 20.56 .9647
20.60

9 20.60 267.4 .00320 .S347

Oy 40 80 120 160 200 240 280 320 360 400 440
Hours

-25 50 75
Hours

FIG. I. ALTERNATING CURRENTS AND FUSES.—CHANGES IN RESISTANCE OF FUSE WIRES, SUBJECTED TO THE
ACTION OF ALTERNATING CURRENTS.

slu iying the disintegrating effect of alternating currents
on fuse metals which has been reported, and, if possible
ascertaining the cause. As the work done at Cornell Univer-
sity- last year showed such a remarkable rise of resistance,

and a lowering of the fusing points of the (uses placed on
the alternating circuits, I decided to repeat the experi-

ments, and if any change in the resistances should take
place to prolong them.

I.—THE EFFECT OF ALTERNATING CURRENTS ON THE
RESISTANCE OF FUSES.

S imples'of fuse wire of five amperes rated capacity were
obtained from five different manufacturers, and to these
were added a 30 ampere fuse wire which we happened to

have, and a copper, a german silver, and an iron wire.

Pieces of wire from each sample, each of them varytn g
from nine to ten feet in length, weri wound upon cylin-

drical pieces of pine wood about a foot long and one and
one-half inches in diameter. The table below gives the
names of the firms from which the samples were ob tained
^nd their rated capacities:

Rated Capacity.
Ansonia Electric compiny (Wirt fuse wire).. . . 30
Shawraut Fuse Wire compaoy (two samples) 5
Tlie Independent Electr c company 5
Peru Electric Manufacturing company 5
The E. S. Greeley & Co 5
Taylor, Dee & Mack 5
Iron wire
German silver wire
Copper wire

To prevent the turns of wire from crowding together on
the cylinders, thus causing short-circuits, short, helical

grooves were made with a file. To the end of each fuse
short pieces of heavy copper wire were soldered, and the
joints were wiped with a damp cloth. These terminals
were fastened to the wood by light staples and the ends
were amalgamated. A simple rack was constructed so
that all the fuses could be put in series, the copper ter-

minals dipping into mercury cups.

TABLE I.

ances were measured, and the next day the room was
heated as high as possible, and the resistances were again
measured. A range of about 16 degrees Centigrade was
obtained. The average rise of resistance for ones degree
and the coefficients were then calculated.

The bridge has a temperature coil, from the resistance
of which the temperature of the bridge coils is quickly
found. The temperature coefficient of the bridge coils is

only .00023, and, therefore, the corrections for them can
be made very accurately. The rise of resistance for one

With Current

Average= .00321.

While making the ninth measurement, T noticed that
touching the fuses with the hands caused a decided in-
crease in the resistance, and upon investigation it was
found that a rise of over one per cent, resulted from the
heating of the fuses when holding them firmly with one
hand. After that discovery they were handled with greater
care, and a drop which is noticeable in the curves was the
result. The heating effect of the bridge battery, although
very small, was also found sufficient to introduce a slight
error, but by depressing the keys only for an instant the
error was rendered negligible. A little latter I discovered
that the indications of the thermometer which was hung
near the fuses did not, by any means, represent the true
temperature of the fuses. They had been heated by the
alternating current to about 50° Centigrade, and had not
been given sufficient time to cool down to the temperature
of the room, the pine wood retaining the heat for a con-
siderable period. It was, therefore, decided not to pass
any current through the fuse for some time, but to meas-
ure the resistance, as before, from day to day, being very
careful in getting the temperatures accurately; but in the
latter I was not entirely successful. It was found practi-
cally impossible to get the temperature of the fuses correct
within a few tenths of a degree because tho temperature of
the room would vary in spite of all care, and the fuses
would not follow this variation so rapidly as the ther-
mometer indicated it. Nevertheless, far better results
were obtained than before.

The result of this part of the work is shown by the
curves, Figs. 1 and 2, between the two heavy vertical
lines.

After this the fuses were again subjected to the alterna-
ting current for about 100 hours, measurements of resist-
ance being made daily. Each day, as the current was
turned off, they were cooled down rapidly by taking them
into a cold room, and leaving them for seme time, after
which they were brought back to the working room and
allowed to stand for about five or six hours before measur-
ing the resistances. The results are shown by the last

part of the curves, As fuse No. 3 seemed to show greater
irregularity than the others, another piece of the same
sample was added. It is the one numbered 10, and the
curve is plotted directly under No. 3 for comparison.
From the fourteenth point on, the curves are all practi-

With Current

No. ( «r R i' ''j R' Rise Coeff.
for i« C.

I 23.2 22.8 4754 7.26 10 4505 .coigo .00400
2- .oSsS *' 10 .0813 .00304 •OC357
3

*'
1.3025 " 10 1-2354 .00444 .OQ344

4
'

.8273
"

9.9 .7816 .00301 .00368
3

"

!S683

"
g .9259 00357 .00368" '
9-9 .8209 00313 .C0364

7
'

.9701
"

y.y •9107 .00390 .00406
8

' .«i84 " q« .200( .00119 00535
9

;:
.8309

"
9.8 .S3O2 .00020 .00024

1 .4792 " q.8 450.1 .03190 .00401

40 BO 120 ISO 200 240 280 320 360 400 440
Hours Time ifi Hours

50
Hou

ALTERNATING CURRENTS AND FUSES.—VARIATIONS IN THE RESISTANCE OF FUSE WIRES, SUBJECTED TO
THE ACTION OF ALTERNATING CURRENTS; VERTICAL SCALE, I DIVISION EQUALS I PER CENT.

The resistances were determined by means of the An-
thony bridge in the laboratory of the University of Wis-
consin, the readings beiag taken to the fourth decimal
place. Connections were made by dipping the copper ter-

minals of the fuses into mercury cups, and using short,
heavy copper wires for leads. A deadb;at galvanometer
was used, and in this way it was po isible to do the work
in about twenty minutes. As it was impossible to keep

1. Read before the American Institute of Electrical Engineers,
Philadelphia, May i6, 1894.

2. "The Action of Continuous and Alternating Currents on Fuse
Metals," by C. P. iVIatthews, Transactions, vol. x., p. 251.

degree Centigrade and the coefficients, together with the

data from which they were obtained, are given in

Table I., in which t is the higher temperature, /, the

temperature of the bridge coils, and Ji the measured re-

sistance corresponding. Similarly the letters marked with
a prime correspond to the lower temperature:
The fuses were now put on the alternating lighting cir-

cuit which furnishes the light for the laboratory. Enough
resistance was put in series to give a current of about three

amperes. The pressure is no volts, and the frequency,
approximately, 125, The lighting circuit is run contin-
uously, except for about nine hours on Sundays; but to

have a check on the time that the fuses were subjected to

the current a Thomson recording wattmeter was placed in

cally straight horizontal lines, the irregularities beine
about the same when no current passed as when it did.
Nearly all the points on the curves before the fourteenth
were considerably higher. This shows plainly that the
fuses had not cooled down to the temperature of the room
when the resistance measurements were made, the varia-
tions depending on the length of time they were allowed to
stand. Considering the average values of the last parts of
the curves to represent the true resistances, the greatest
variation was r.S per cent, in the case of No. 3, and even
this is not too large to be explained by the above errors.
In proof of this, I measured the resistance of one fuse
immediately af:er turning off the current, and also 15, 20,

35 and 50 minutes later, and found the errors to be re-
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spectively 8 per cent., 6.2 per cent., 3 per cent., 2 3 per

cent, and i per cent.

That the first point on each curve is nearly as low as the

final values, is due to the fact that current had not been

passing through the fuses before th.at measurement was

made, and the fuses were, therefore, at the temperature

of the surrounding air which was recovered by the ther-

momeler. Another proof that the variations are due lo

temperature is shown by curve No. 9. This represents a

wire which has a very small temperature coefficient, and

accordingly, it varies the least of any. While the actual

rise in curve No. 3 is much greater than in any of the

others, the percentage rise is only slightly greater, the re-

sistance of the fuse being the largest of all.

These experiments prove that there is no appreciable

rise of resistance in fuses subjected to alternating currents,

at least not within a period of 550 hours. More accurate

results might undoubtedly have been obtained, had the

fuses been mourited in such a manner as to avoid contact

with any large masses of solid material, but the accuracy

is amply sufficient to prove the case.

These results are diametrically opposed to those given

in the report of similar work, published in the Transac-

tions, vol. X., p. 262 already referred to. While, in the

latter investigations, corrections were made for the

standard resistance with which the fuses were compared,

no such corrections were made for the fuse

wires. The fuses were subjected to larger currents than

in my tests, with consequent greater heating. The resist-

ances were appa'ently measured without allowing suffi-

cient time for the fuses to acquire the temperature of the

room, and even if this was done, the variation in tempera-

ture of the room as given in the original report of the in-

vestigation' (which C. P. Matthews, instrnctor at Cornell

University,"kindly sent me) was sufficient to introduce

serious errors. The resistances were measured by the fall

of pstential method. According to the drawing, showing

the arrangement of the apparatus, no extra resistance is put

in series with the battery to reduce the current strength.

This current may have been sufficiently great, in the

smaller sized fuses at least, to cause considerable heating.

For these and other reasons relating to the accuracy of the

tables, I think that this part of the work reported by Mr.

Matthews is not to be relied upon, and, therefore, the con-

clusions based upon it are of no value.

2. THE EFFECT OF ALTERNATING CURRENTS ON THE FUS-

ING POINTS.

Next the fusing points before and after passage of cur-

rent were determined. As the continuous current from

the dynamo which was available was too variable, I was

obliged to use a few storage cells for fusing the wires.

A small, sensitive resistance which could be varied

slowly was needed. A long german silver wire, stretched

tightly, with a good spring clamp for a sliding contact, was

found to serve admirably.

Six-inch lengths of the fuses were soldered to short,

heavy copper wire terminals, the ends of which were amal-

gamated and dipped into mercury cups in making connec-

tions. The fuse, variable resistance, storage battery, and

a Weston ammeter reading from o to 15 amperes, were

placed in series. As the current approached the fusing

point it was varied very slowly and gradually, giving it

ample time to heat the fuse. Only the five ampere wires

were tested. A number of pieces of each of these wfre

tested; half of these had been subjected to the alternating

current and half had not. I shall call these the "old" and
the "new" samples respectively. Pieces of the old and the

new of each sample were tested alternately so as to elimi-

nate the errors caused by a change in the temperature of

the room. The results are given in the following tables:

Nos. 3 and 10 New. No. 3 Old. No. ,0 Old.

7-40
7.30
6.98

7.19

7 3->

7.35
7.10

E
7-3°
7.39
7.10
7.3(1

7.05

Average, 7.S3 7-07 - 7.18a

Lowered a.aa per ceni. Lowered .5S per cent.

Nu * .... No. 6. No .^

s« Old Nc« Old New „„ .„ Old'

.
a 50 a sa> aso B.Ba 907

SS
S;8 8.B9

b'« r^ is Sh

BM B6i 9.=* 8.90 '"

Avente
a.6jj S90 fl.84i a.7*3 a,B,i B.Bg^ 9.=,,

"'"«- Lowmd ,8,per„.,. fiije of , ,) pet cent. RiK or , J1 per cent.

Four of these samples show a slight lowering while two
show a slight rise in the fusing point, but the differences

are of the same order as the differences between individual

test pieces. While a test of only a comparatively small

number of fuses in this way hardly establishes the correct-

ness of the results, a slight change in the fusing points

probably did take place as is shown by the fair uniformity
of the figures in each sample.

That such slight change as did occur was due to oxida-
tion there is also little doubt, for all of the old fuses

showed slight oxidation, and the effect is too small to be
of practical moment.
As to the results in the earlier investigation already re-

ferred to (Transactions, vol x., p. 65) on the fusing points,

only the averages are given, and no mention is made of

temperature; therefore it is impossible to properly judge
of their accuracy. As far as can be determined from the
original report, however, the tests do not seem to be any
more reliable than the resistance tests.

Sir David Salomons in the discussion of a paper, by A.

C. Cockburn, read before the Society of Telegraph Engi-

neers and Electricians in i886,staled that fuses alterin two

ways with time. Most of the metals, especially alioys,

according to Alexander Siemens, being subject to slight

oxidation, which lowers the fusing point.

Dr. Salomons' own experience, he says, was rather the

other way, the fusing point being raised with lone use.

Mr. Cockburn had the same experience. Mr. Matthews

also states that the formation of oxides in the case of tin and

the tin and lead alloys, may delay the fusion almost indefi-

nitely, while the oxidation of copper and iron wire seems

to favor its prompt fusion.

3. CONCLUSIONS.

In the light of the experiments herein described, and

the statements made by Cockburn, Salomons and Mat-

thews, is it necessary to ascribe a slight change in the

properties of the fuse to the disintegrating effect of the al-

ternating current ? I think not.

In practice, a fuse is seldom obliged to carry a current

equal to its full rated capacity. In electric lighting, for

instance, the lamps protected by a fuse are not likely to be

all turned on at once, and therefore the fuse is seldom

carrying more than a small part of its rated capacity.

The experiments that I have made, therefore, represent

the conditions of ordinary practice and prove that a fuse

as used in practice is not directly affected by the alternat-

ing currents.

Fuses on alternating current circuits are sometimes

found to blow without apparent reason, but something

outside of the disintegrating effect of the current is the

cause. Under some conditions the result has come about

through the mechanical shaking to which an alternating

current fuse is sometimes subjected when not tightly

clamped by the terminal screws.

Relative Advantages of Toothed and
Smooth Core Armatures.^

By Alton D. Adams.

The merits of different me hods of construction in the

manufacture of dynamo-e'ectric machinery, as in other

lines, must evidently be decided by their comparative costs,

all else being equal. Although questions concerning the

relative merits of toothed and smooth core armatures have

long been discussed, very little seems to have been written

to show whether actual saving in cost may be effected by
one construction over the other when employed to produce

the same results.

The practice of dynamo builders in this country and
abroad embodies both types, and the history of the art

records many changes from each to the other. In view of

the above the inquiry whether in the light of present facts

any saving can be effected by the use of toothed core arma-

ture, seems of interest."

The limits of this paper do not permit consideration of

this question in connection with all classes of electrical

machinery, and its bearing on direct current constant

pressure machines only will be taken up.

The principal disadvantages of tootbed, compared with

smooth core, armatures are greater first cost, large change
of lead, excessive sparking, when used with too short air

gaps, and the production of heat in pole pieces. Their

advantages are that inductors are positively driven—large

solid indue; ors, protected from eddy currents—and that a

reduction may be made in the length and consequent mag-
netic resistance of the air gap.

Change of lead may be fixed within any desired limits,

and sparking abated by such proportions of air gap and
teeth as give them sufficient magnetic resistance.

Heat in pole pieces may be reduced by their lamination,

by the use of very narrow teeth and slots, by forms of

teeth that present a rearly continuous surface of iron to

the pole pieces, and still more by the use of openings in

core disks which do not cut through their outside surface,

or a continuous magnetic sheath outside the teeth.

for any given form of tooth the heating of pole pieces

is less the longer the air gap.

The mechanical strength of armature teeth, as usually

employed, is far in excess of that required to hold induc-

tors in position, even under conditions of short-circuit,

and driving pins inserted in the core at proper intervals

are much cheaper and take up less valuable room on the

armature circumference.

Either teeth or substantial driving pins are, of course,

preferable mechanically to the slender bits of hard fiber

which have been much used, and frequently give way
under the heavy strains to which large generators are

subject.

When large wires or copper rods are used as inductors,

their protection from eddy currents is an important matter,

but proper stranding of inductors reduces the eddy loss in

them, when used on smooth cres, toa very small amount,
and has the further important advantage that inductors

may be bent into the proper shape at airaa'ure ends, and
the joints, necessary when rods are used, avoided.

The chief possible advantage, then, to be gained by the

use of tootbed armatures is through a reduction in the

length of the air gap and the consequent reduction in the

ampere turns required on field magnet, weight of copper,

or energy in winding, and the length and weight of iron

core. To make this advantage available, it must be

practical to use air gaps shorter than are required for in-

sulation, winding and clearance.

As is well understood, the armature winding of a dynamo
or motor in operation has a magnetizing action which is

measured in ampere turns for a b'polar machine by one-
quarter the product of all the inductors of the armature
into the total armature current. The ampere turns on the

armature evidently tend to set up a flow of magnetism,
having a complete circuit through the armature core, twice
across each air gap, and through the iron of pole pieces.

I. Read at the meetmg of the American Institute of Electrical
Engineers, Philadelphia, May i5, 1894.

About half the ampere turns furnished by the inductors

under pole pieces evidently act against the field ampere
turns in each air gap at the polar tips, and the ratio be-

tween the armature and field ampere turns at this point

necessary to give sparkless reversal there, must determine

whether the required magnetic resistance be greater or less

than that of an air gap long enough for insulation, winding
and clearance with a smooth core armature.

As an armature coil in an opterating dynamo or motor
passes under the brush, the current flowing in it must stop,

and one in the opposite direction be set up; and if this

action is to be accomplished without sparking, a sufficient

electromotive force must be provided in the coil while In

direct contact with the brush. In the ordiniry dynamo or

motor magnetism forced across the path of the coil by the

field ampere turns expended in air gap must provide this

reversing electromotive force.

The data of a number of smooth core armature machines
of different make show ratios of field to armature ampere
turns in air gap of from about one and one-half to one to

two and one-half to one, and the writer's experience is that

ratio of two to one will give sparkless operation at full a

load, with brushes set just outside pole corners.

It is a matter of common experience that the ratio be-

tween field and armature ampere turns in the air gap may
be so reduced, even in machines with smooth core arma-
tures, as to require excessive change of lead to secure even
approximate freedom from spaiktng.

If it be desired, therefore, to build machines having an
expenditure of field ampere turns in the air gap not much
greater than those of the armature, we need not resort to

toothed cores.

Take, for example, the case of a 260 ampere dynamo
with 130 inductors on its armature in one layer, an air gap
induction of 25,000 lines per square inch and 80 per cent,

of inductors under the pole pieces.

An air gap of .45 inch between the arma'ure and each
pole piece will be sufficient for insulation, winding and
clearance, and the field ampere turns expended in each air

gap will therefore be 3.500. while the armature ampere
turns, ac'ive under each pole tip, will be 3,100.

A considerable change of lead and sparking can be
readily predicted fcr this machine.

In some types of small machines the room required by
insulation, winding and clearance makes the air gap
longer than necessary for sparkless operation, and in such
machines the utility of teeth seems to depend on their

cost compared with the saving to be effected by their

use.

As the ampere turrs furnished by the inductors under
any pole piece grow less in a machine of given capacity,

when the number of poles is increased, very short air gaps
may be used, if the number of poles is sufficiently large.

As an increase in the number of poles usually makes a
machine of given capacity more expensive, however, the
question at once comes up, to what extent the number of

poles may be increased without a greater expenditure than
the saving of iron and copper to be effected.

In large multipolar machines of four or six poles, such
as are commonly used, the length of air gap required for

sparkless operation, is considerable, and those who have
watched the development of these machines with toothed
core armatures during the last four or five years have seen
the air gaps gradually widen until machines of this char-

acter are not hard to find in which the copper inductors

between the teeth could be taken out, wound outside, tte
teeth, and still leave room enough for good clearance.

Additional mechanieal security, of course, furnishes a
considerable argument for the use of teeth in very large
slow speed machines.

A number of devices have been suggested from time to
time, to enable toothed core armatures to be used with
short air gaps, and the consequent saving in iron and
copper effected. No machines with these devices, bow-
ever, have yet stood the test of time and competition
with those of ordinary type, and have yet to prove their

ability to produce results as at present attained at a less

cost.

The seeming opportunity to save material by the use of
toothed armatures is very attractive, and we cannot but
hope it may some day be practical; in the light of present
knowledge, however, there seems li't!e to be gained by
their use in medium and large bipolar machines.

Rubber for Insulation.

Writing in the A^ew York Tribune, W. R. Brixey
says: ''As a subscriber to your valuable paper, I beg to

call your attei tion to an apparent error in article 'Where
Rubber Comes From' (from 'Hardware'), in your issue of

Sunday last. Being a manufacturer of rubber insulated

wires, I would say that in no case, to my knowledge, is a
manufacturer of this class of material using, as the article

claims, cheap rubbers from the east coast of Mexico or

Nicaragua, the rubbers used in compounds of high-grade
insulated wires being invariably rubbers purchased on the

Amazon, either Madeira or fine Para, costing at present

market rates from 65 to 73 cents per pound, according to

age, while for mechanical purposes there are undoubtedly
cheaper grades of rubber consumed."

The West Shore Telephone company has been incorpo-

rated, and the general points to be connected are as fol-

lows: From Newburg-, N. Y., to Saugerties, having
stations in the several villages and towns between; also

from Newburg to and through to towns of Marlborough,
Lloyd, Kingston and Saugerties. The line is also to pass

through the Wallkill valley; also connecting the towns
and villages of Rosendale, New Paltz, Marbletown, Gar-
diner, Shawangunk and Plattekill; also, from the town of

Lloyel, across the Hudson river, to and through Pough-
keepsie. The capital stock is $3,503, divided into $25
hares.
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Ironclad Motor Hoist.
The General Electric company has perfected its electric

hoists, making them stronger, simpler and more compact.

They are operated by motors of the railway type in which

all the moving parts are thoroughly protected. The motor

and the hoist are mounted on the same bed plate, as shown

in the accompanying illustration, to which all bearings,

levers, quadrants and other connections are attached, mak-

IRONCLAD MOTOR HOIST.

ing the machine complete in itself. The drum is provided

with a powerful hand brake lined with wood and operated

by a lever and is thrown in or cut of gear by a friction

clutch of positive and reliable type, operated also by a

lever. The motor is controlled by a rheostat of standard

type which is thrown in or out by a lever. The pinion on

the armature shaft and the intermediate gear with which it

engages have machine cut teeth and are enclosed in an oil

tight casing. The electric parts of the hoist are thoroughly

insulated. These hoists are made in four, ten, fifteen,

thirty, fifty and ninety horsepower as usually rated.

true with the journals. The case can be opened, it is

claimed, and the commutator turned off in no longer time

than would be required to take the armature out and place

it on the floor. When the motor case and armature is

lowered, the pinion is released from the gear wheel and is

used as a means for turning the armature. This is done

with a leather belt making connection with the pul'ey and

crank handle fastened to the case. The speed can be made

anything desired. One attachment will answer for any

number of motors.

The controlling stand, the interior of which is illustrated

in Fig. 3, is of extremely simple construction. The operat-

ing handle is placed centrally on top of the cover and turns

a short shaft, from which motion is transmitted to another

shaft, shown at the left, by means of two small sprocket

wheels and a chain. Immediately under the cover is the

reversing switch, the handle extending through the case at

the right. On the longer shaft are placed eight cams, in-

sulated from it by heavy, hard rubber tubing, and secured

Dy hard rubber pins. Opposite each cam is a switch

fastened by a suitable bracket or base to the back near the

shaft. Each switch is provided with contact pieces to en-

gage with cl'ps on bioding blocks fastened to the

back. At the bottom of the stand is a series of binding

blocks for making connection between controller, motor,

resistance and the line. The western territory of the Card

company has been placed under the charge of J. Holt

Gates, Chicago.

Bristol's Recording Wattmeter.
A new recording wattmeter is being manufactured and

introduced by the Bristol company of Waterbury, Conn.,

to supplement its present line of recording voltmeters.

New Street Railway Equipment of the
Card Electric Company.

The Card Electric company, Mansfield, C, after ex-

perimenting for some lime and equipping several lines of

electric roads with its electric apparatus, with the object in

view of establishing practical tests, has now placed its rail-

way equipment upon the market and is preparing to push

its introduction. In Fig. i is illustrated a rear view of the

motor with the case closed. Attention is called to the

rigidity of the frame and the steel bar for strengthening the

cast extensions that form the spring suppoits. The bar

rests in grooves cast for that purpose and is clamped down

by two eye-bolts fastened by pins between the hinge

ribs at tVe bottom and clips over the top, dividing the

FIG. I. NEW STREET RAILWAY EQUIPMENT OF THE CARD
ELECTRIC COMPANY.

The general design of the wattmeter is the same as that

of the voltmeter, the principal modification being that a,

coil wound with a heavy conductor is substituted for one

of the stationary coils of fine wire. Fig. i shews the

instrument complete, ready for connection, while Fig. 2

shows the interior construction. In Fig. 2 the coil A,

wound with fine wire, is mounted on the spring knife edge

supports and is free ti move toward the stationary coil B,

FIG. 2. NEW STREET RAILWAY E^UIPM

sirain equally between four points, overcoming all danger

of breaking after long service, through a gradual crystali-

zatioD of the cast metal.

A novel feature of this motor is shown in Fig. 2, which

illustrates a commutator turning attachment as well as a

front view of the motor with a portion of the casing re-

moved. This part of the apparatus is most essentially a

time saver. With its aid the commutator may be turned

o2 without removing the armature and be made absolutely

ENT OF THE CARD ELECTRIC COMPANY.

which is wound with a heavy conductor capable of carry-

ing the entire current to be measured. The terminals of

the coil -4 are connected to the positive and negative con-

ciuctors, and the magnetic effect of the current through

this coil of high resistance will be dependent upon the

voltage, while the magnetic effect of the main current

through the coil B of low resistance will depend upon

the number of amperes passing. The mutual attraction of

the coils will be the product of these magnetic forces and

proportional to the number of watts. The marking arm
/^ is attached directly to one of the knife edge spring

supports of the movable coil and partakes of its motion,

recording the variations of electrical energy on a uniformly

revolving chait. While the actual motion of the coil

itself is quite small, it will be seen that the angular

motion of the pen arm affords a sufficiently open scale on
the chart without resort to ordinary multiplying mechan-

ism, which would introduce friction. As the only bear-

FIGS. I AND 2. BRISTOLS RECORDING WATTMETER.

ings in the instrument are the knife edge supports of the

movable coil, it is extremely sensitive to the smallest

changes of current. The magnetic balance principle in-

volved in the construction makes it possible to entirely

ayoid the use of permanent magnets. The divisions on

the chart shown in Fig. i are kilowatts, with a total range

of II kilowatts. The stationary coil is designed for a

maximum current of 100 amperes. For larger currents

proportional shunts are employed.

Safety Cut-out Patent Litigation.

On May 29'h Judge Dallas handed down a decision in

the United States District Court at Philadelphia, in the

case of Shapleigh against the Chester Electric Light &
Power company. As stated in the Western Electrician

of May I2th, the plaintiff, Marshall S. Shapleigh, brought

suit against the defendant company to restrain it from an

alleged patent infringement in using a safety cut-out for

FIG. 3. NEW street railway EQUIPMENT OF THE CARD
ELECTRIC COMPANY.

incandescent lamps which Mr. Shapleigh claimed was

similar to one of his invention. The cut-out complained

of was manufactured by the Emerson Electric Manufac-

turing company of St. Louis, which spent several thousand

dollars in protecting its customer. The case has been in

the courts nearly three years, and now the judge has de-

cided in favor of the defendant and the Emerson company,

holding that "defendant's device does not infringe the

specific combination of the claims of the complainant's

patent." This is a decided victory for the Emerson com-

pany.

Cornell Electrical Society.

During the last year an electrical society has been estab-

lished at Cornell University, and at the present time it con-

tains 48 active members. The first meeting of the

organization was held on November 23, 1893, and on Janu-

ary Sth the first regular literary meeting was he'd, at which

a paper was presented. Since the formation of the society

ten papers have been read and discussed. The titles of

these papers and the names of the authors are: "Lead

Secondary Batteries," C. P. Matthews; "Counter Electro-
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motive Force of the Voltaic Arc," K.J .Rogers; "Design and

Construclion of Power Stations." Trof. ll.J.Uyan; "Power

Station Switchboards," F. K. Slater; "Ftcder Syslcms," S.

A. Mason and O. P. CumminKs; "Development of the In-

candescent Lamp." Dr. E. L. Nichols; "High Speed Flee-

trie Railroading," W. R. Turnbull; "Nclcs on Some of the

Works of Nikola Tesla," Eugene H. Clark; "Tesla High

Frequency Phenomena." W. R. Quick; "Long Distance

Transmission of Power," James Lyman.

The organization has received much encouragement from

the faculty, and several of the professors have expressed

their willingness to lend variety to the programmes with

occasional talks. The papers read before the society have

just been published under the direction of the publication

committee, consisting of R. U. Daggett, W. R. Quick, O.

P. Cummings, Q. A. Scott and C. E. Barry. The

pamphlet also contains a list of officers and members, the

constitution and by laws, and a brief sketch of the forma-

tion, work and purpose of the organization. That the

society is an ambitious organization is shown by the an-

nouncement that "it is the hope of the society that this

year's Annual will at least prove to be a worthy beginning

to a long series of valuable publications, that shall mark

ths progress from year to year of a society that will rank

among the foremost engineering societies in American

universities."

Lincoln-Amstutz Experimental Appar-
atus.

The Scientific Machinist company, Cleveland, O , is

about to place upon the market some apparatus which was

designed especially for the students of the " Institute for

the Home Sludy of Electricity," which is conducted by this

company. In Fig. i is shown an illustration of the parts

of the Lincoln-Amstutz experimental % horse power

dynamo and motor for students, schools and colleges.

FIG. I. LINCOLN-AMSTUTZ EXPERIMENTAL APPARATUS.

This machine is of the iron-clad type, with poles project-

ing radially toward the center. It is fitted with self-oiling

bearings of ample size, adjustable brush holder, two sets

of copper brushes, and is in every respect a practical

machine. In addition to the machine, four insulated

rings are furnished, which may be secured and connected

to the commutator for alternate current working. By the

use of only one size of wire on the field and armature

the machine is variably connected, and may be used as a

four-pole shunt wound dynamo, a bipolar series dynamo or

motor, a four-pole alternating current single phase

dynamo, a three phase two-pole alternating current

dynamo, as well as in a multitude of other applications.

A combination measuring instrument of the Lincoln-

Amstutz type, Fig. 2, is furnished with the above

machine. In this instrument an annealed soft-iron core

is drawn into a magnetic field obliquely. To accomplish

this the spool on which the coils are wound is made with

an oblong opening, the height of which is four or five

times its breadth. This allows the core the necessary

freedom of motion. By the proper adjustments the direct

reading scales can be made quite uniform from one end

to the other. The instrument is wound with two coils,

one of fine wire and the other of coarse. The coarse

wire is connected between the two large terminals and the

small wire between the small binding post and the large one

next to it. The ammeter scale is calibrated with a Weston

ammeter in series with the coarse wire coil. The volt-

meter scale is calibrated with a Weston voltmeter in par-

allel with the fine wire coil. From the known resistance

of the fine wire coil and the volts at its terminals the frac-

tional part of an ampere in the fine vi^ire coil is found and

given on the scale of milliamperes. Both coils are connected

to the circuit at the same time, a wire from one side being

lead to the middle binding post; the current then flows

through the coarse wire coil to the lamps and to the other

side of the circuit. Another wire from the small binding

post is carried to the other side of the circuit, so that the

fine wire coil is in parallel with the coarse wire coil and the

lamps, and is subject to the same voltage as the lamps.

Both the fine and coarse wire colls tend to draw in the

iron core, and by proper calibration the watts are read.

Gravity is the force opposing the magnetic pull, and in

setting up the instrument care must be used that the

pointer stands at o.

Metropolitan Specialties.

Among the recent agencies taken by the Metropolitan

Electric company, Chicago, is that for representing the

Lowell Wrench company. This company has placed upon

METROPOLITAN SPECIALTIES.

the market a lag screw wrench, which is especially useful

to telegraph, telephone and fire alarm constructors, and is

designed for turning coach screws, nuts or bolts, either

way, without taking off the wrench, among other applica-

tions. These wrenches are easily changeable for various

sizes, by means of the different sockets. The wrench is

shown in the accompanying illustration. This style

of wrench, the sale of which the Metropolitan Electric

company intends to push, has been long in use by the Bos-

ton and Worcester fire alarm departments, and has been

made the subject of many flattering testimonials for the

efficiency of its service. The Metropolitan company is

the general western agent.

Bryant K, W. Fusible Wall Bracket.

. The K. W. cut-outs hold a prominent place among the

safety devices used for incandescent wiring. Among the

number which the Bryant Electric company, the owner of

the K. W. patents, has placed upon the market is the K.

W. fusible wall bracket, shown in the accompanying illus-

tration. The base screws up against the wall; the wires

are led through the hole in the center and are fastened

under the binding screws. The fuses, the cut-out being

double pole, are in the cover. Oa the front of the cover

is a polished brass wall plate, threaded for the reception

of the ordinary wall bracket. The cover can be placed on

the cut-out and the bracket left off until a building is

entirely finished, thus protecting the wires and at the

same time not offeHng any obstruction to the workmen.

The Bryant Electric company's western office is in the

Monadnock building, Chicago. Grier Brothers are

the western representatives. Warerooms are connected

with the western office.

CORRESPONDENCE.
New York Notes.

New York, June 4.—The publication of the sched-

ule of rates of the Metropolitan Telephone & Tele-

graph company, which took effect last Friday, for New

BRYANT K, W. FUSIBLE WALL BRACKET.

York, south of iioth street, attracted much attention.

According to the new schedule 700 messages per year

may be sent on a two-party line for $100, excess messages

being charged for at the rate of $15 per 100. If a sub-

scriber contracts for 1,000 calls a year he can obtain a tele-

phone upon a direct line for §150, or upon a two-party

line for $130, the excess charges being $12 per 100. The

rates for service increase proportionately up to 2,000 calls,

which may be obtained on a two-party line for

$2co a year, or upon a direct line for %22o, the

rate for excess charges per loo having decreased to $8.

I'^or more than 2,000 messages direct lines only will be

used, and the rate of advance will be .|5 per 100, with if?

per 100 for excess messages. ]-"or these rates metallic

circuits lines will be used and equipped with long-distance

transmitters. For a cabinet set $ro a year additional will

be charged. An installation charge of $15 will be made
for each station. Where an established station is brought

under a message-rate contract, the installation charge will

not be made.

A certificate of the consolidation of the Metropolitan

Street Railway company with the Metropolitan Cross-

town Railway company and the Lexington Avenue and

Pavonia Ferry Railway companies was filed at Albany

last week. The capital stock of the new corporation, which

is to be known as the Metropolitan Street Railway com-

pany, is $13,000,000, and its directors are Herbert H.
Vreeland, Thomas F. Ryan, R. S. Hayes, Albert W.
Fletcher, H. S. Beattie and Ralph L. Anderton, Jr., of

this city; Daniel S. Hasbrouck and Charles F. Wairen of

Brooklyn, and Henry A. Robinson of Yonkers. The
new company assumes all the debts of the roads in the

combination, which aggregate $9,250,000. The stock of

the new company is to be given share for share for that

of the companies combined, and the capital stock is equal

to the combined stock of the three.

The first car over the Brooklyn City Railroad company's

new trolley route to North Beach, L. I., by way of New-
town, was run last Thursday. The car made the trip from

the company's depot on Grand street, Maspeth, to the

beach in exactly twenty minutes. Flags were waved, and

North Beachers cheered as the car came to a stop. Its

passengers, consisting of officers of the road, were enter-

tained by President Foster.

In building the extension of the Fifth Avenue branch of

FIG. 2. LINCOLN-AMSTUTZ EXPERIMENTAL APPARATUS.

the Brooklyn elevated railroad to the city line at Sixty-

seventh street and Third avenue, the company experienced

an interesting complication. While hoisting into position

the first of the last four 65 feet longitudinal girders neces-

sary to connect two sections, the end not yet in position

came in contact with the transverse girder. Immediately

the metal was melted and an electric arc was formed, and

the melted iron fell to the street. After several attempts to

swing the girder into position the trouble was located.

The insulation of one of the feed wires of the Brooklyn

City Railroad company's trolley line, which was strung on

one side of the elevated posts, had worn so that the live

wire came in contact with and charged the structure. The
negative current which completed the circuit, reached the

iron work from underground, at a point on the other side

of the unfinished section, and the contact between the two
parts of the structure completed the circuit and caused the

fusion. After diverting the course of the current by means
of copper wire the work of completing the road progressed.

Although in many other ways (such as the corroding of

foundation bolts, water pipes used for supplying stations,

and angle bars attached to the tranverse girders, etc.), the

escape from electric currents of the trolley roads has proved

damaging to the elevated structure, it has also benefited

the elevated railroad people by saving the amount
necessary to maintain batteries for operating the

telegraph lines over the roads. The Brooklyn Ele-

vated Railroad company, it is claimed, uses nothing

but a borrowed current for operating its telegraph

wires. This is accomplished in most cases by running a
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wire into the ground and connecting it with a gas or water

pipe, which readily appropriates a sufficient current from

the street car line. But the Brooklyn Heights surface road

is fast paralleling its feed wires by equally heavy return

wires, so that the elevated road officials who, but for this,

might successfully p'an to light the stations and even oper-

ate the road as ihey run their telegraph, will probably have

to fall back on their own resources.

W. F. O.

PERSONAL.
Reid Carpenter, president of the Card Electric com-

pany, Mansfield, O., was in ChicagO'last Saturday.

J. H. Rhotehamel, president of the Columbia Incandes-

cent Lamp company, St. Louis, Mo., has just returned

from a trip to New York.

Louis Nahm, secretary of the American Electrical Man-
ufacturing company, St. Louis, has returned from a four

weeks' trip through the West.

A. Robert Harvey, general manager of the Accumulator

Electric Storage Battery company of Liverpool, England,

is spending a few days in Philadelphia and New York in

order to become familiar with some of the important fea-

tures of the storage battery business in this country.

NEW INCORPORATIONS.
Fort Wayne Electric Manufacturing company. Fort

Waynei lud. ; capital stock $10,000; to manufacture in-

candescent lamps and electrical appliances; Fred Eckert,

Fort Wayne, Ind.

ELECTRIC LIGHTING.
Irvington, N. Y., is contemplating the introduction of

electric lighting.

Aq arc and incandescent electric lighting plant will be

constructed at Harrodsburg, Ky.

Arrangements are about completed for the electric light-

ing system at Amherstberg, Ont.

It has been decided to put isolated electric plants in the

courthouse and j ul at Denver, Colo., at once.

The Fenebn Falls. Ont., Electric Light company has

been incorporated with a capital stock of $3,000 to supply

electric current for commercial purposes.

The electrical committee of the Rochester, N. Y..

Common Council has decided to light State street, one of

the principal thoroughfares, by double incandescent arc

lights.

Sealed proposals for the construction of an electric light

plant were opened by the common council of St. Johns,

Mich., last month. It is expected that the plant will be

in operation by August ist.

The project of electrically lighting the streets of Bour-

boonais, 111., has been receiving considerable coasidera-

tion. The Kankakee Electric company has subm'tted a

proposition to furnish arc lights.

Cook Brothers, Hensall, Ont., will install a 350 light

alternating dynamo for lighting the town. The contract

for the electrical apparatus has been placed with the

Royal Electric company, Montreal.

The London Tramways company is running a car on its

line in which incandescent lamps, supplied with current

by a storage battery, are placed. One lamp is placed

upon an iron frame six feet above the car rcof, for the use

of outside passengers.

ELECTRIC RAILWAYS.
Omaha, Neb., is investigating the electrol3sis which

has caused considerable trouble in the water and gas pipes

of that place. An electric street railway furnishes the ex-

planation of the question.

The Atlantic Avenue Railway company of Brooklyn

has bought three of the electric cars used on the Intra-

mural road at the World's Fair, for use on its Coney
Island and Thirty-ninth street ferry line. If successful

there they will be used in the city also, it is said.

The Thomson Welding company has shipped a motor
dynamo car to Brooklyn, N. Y. It was built for the

Johnson company of Johnstown, Pa., and will be used in

Brooklyn by the electrical department of that company
for welding rails for the Nassau electric railroad.

The town of Halle, Germany, had a horse railway,

which, during the year 1891, gave a deBcit of $9,500 after

two years' working. Then electricity was installed and
its first year's service gave a surplus, it is said, of $12,000.

The mileage was extended two and a half miles, and
2, 667,coo passengers were carried.

The Peoria Royal Electric company will begin the

establishment of an electric light system for Vircqua, Wis.,

in a short time. The city has given a contract for light-

ing the streets and public buildings. Every business

house in the city has contracted for the service. The sys-

tem is to be completed July 15th.

The Mohnsville & Adamstown, Pa., electric railway

will be constructed on a novel basis. It is a reminder of

primitive days of railroading and road building. No
bonds will be issued, but farmers along the way are to

furnish labor, teams, wagons, poles and ties, taking stock

of the company in part payment. If the plan is a success,

it should greatly increase the possibilities of country

electric roads.

As a necessary adjunct of the electric railway to be

built around Grand Island, near Buffalo, N. Y., there will

be one and one-half miles of road extending from the city

line at O'Neil street—where connection will be made with
the BufTalo railway system—down the river to the Bedell

House ferry. It is said that the piece of road mentioned
will be built this season, and work on it will probably be
begun at once.

The plan of an electric railway between Philadelphia

and Plarrisburg, Pa., is being rapidly pushed forward
under the direction of the Pennsylvania Traction company,
of which J. J. Patterson of Lancaster is president. The
roadbed will be of the best construction, a seventy pound
rail will be used, and there will be no grades exceediug

four per cent. The company is now in consultation with

the electrical manufacturing concerns, in reference to the

question of installing a number of power stations or

long-distance transmission plants with motor generators.

MISCELLANEOUS.
Suit has been brought by John E. R'dalt against the

Brush Electric Light company in Pittsburg for $135,000
claimed to be due as commission on sales made in his ter-

ritory for the company. The secretary and general man-
ager of the company, S. M. Hamill, claims that nothing
can be secured by Mr. Ridall under any circumstances
until the Brush ccmpany has received the damages granted

by the courts against the Western Electric and Westing-
house companies.

The electrical workers of Los Angeles, Cal., have sug-
.gested to the fire commissioneis of that city that the coun-
cil be asked to pass an ordinance compelling all companies
using circuits carrying currents of high voltage

to designate those wires by using only wires insu-

lated by some special color of insulation, or by painting
the insulators to which the wires are tied, in a manner
that will enable the workmen to readily understand the
nature of all circuits.

A raid was made last week in Chicago upon some of the

"bucket shops" by the police and a number of electricians

employed by the city. Wires, which were supposed to

furnish telegraphic quotations on stccks and bonds and
race track reports, were cut, but in some instances the cut-

ting of the wire had no effect upon the telegraphic instru-

ments. The method employed by keepers of these ex-

changes for cheating the public by bogus machinery has
already been described in the columns of the Western
Electrician,

TRADE NEWS.
The Wallace Electric ccmpany, Chicago, reports a large

number of sales of the W. W. lightning arrester and the

Wirt brush. The ccmpany is carrsing a complete stock of

fan motors, bolh for alternating and direct current, 12-inch

and 24-inch fans, battery motors, in fact a complete itock.

A catalogue of these goods will be out in a short time.

The General Electric Launch company is building at

Mcrris Heights, ou the Harlem river, an ek<:tric launch
for Congressman Sorg of Ohio. The launch is to be 46
feet over all, will carry two motois, a twin screw, and
144 celh of the Consolidated Electric Storage company's
battery. A speed of twelve miles an hour will be attained.

The Gilliland Telephone company, located at 1861SS
Fifth avenue, Chicago, was recently organized to manu-
facture telephones, telephone switchboards, speaking tube
apparatus and oiher specialties. Its correspondence has
already become large and several contracts for systems in

offices and factories have been made. The company is a

contractor principally for telephone exchange installations

and private line construction.

W. H. Beatty, who was for several years connected with

the Novelty Electric company of Philadelphia, has ac-

cepted the situation of general sales agent, in charge of

the electrical department for the Hubley Manufacturing
company of Lancaster, Pa. Mr. Beatty has a large ac-

quaintance in the electrical trade, who will wish him suc-

cess in his new position and his patrons in the West may
look for a call from him soon, in the interest of his com-
pany.

Among the recent orders received by the Missouri Elec-

trical Repair company, St. Louis, Mo., of which E. B.

Tyler is manager, are the following: One 125 light Col-

burn machine for the E. O. Standard Milling company;
a 700 light Colburn machine for the Nicholson hotel, Nash-
ville, Tenn.; an isolated plant for the Alton, III., Rolling
Mill company, and one for the C. C. Shelton Milling

company, Chattanooga, Tenn. The companv carries in

stock a large number of new style Thomson- Houston arc

dynamo armatures.

J. Holt Gates has been appointed general western agent

for the Card Electric company's street railway motors,

made at Mansfield, O. "The Card company has been at

work with its motor for the last year and a half and has

cars in operation by the Citizens' Street Railway company,
Mansfield, O, and by the Fremont, O , Street Railway
company. They are said to be giving excellent service, as

they have all the latest improvements and many features

not contained in other motors. The Card Electric com-
pany's office for the western country will be at Il39and
1 140 Monadnock building, Chicago. Mr. Gates still re-

tains his relations with the Mather company, which is now
making a specialty of large street railway generators.

Eight of 250 horse power each were recently sold.

The Central Electric company, Chicago, makes the an-
nouncement that it has a complete line of Paiste's Xntric
switches. These switches have become well known to the

trade, and while the company has kept them in stock for

some time it has not been pushing their sale until re-

cently. The company has lately taken the agency for

Seufurt's German commutator compound. This is a new

preparation in this section of the country, but has es-
tablished a very favorable reputation where it had been
used. The company has hardly as yet fully settled its

stock in its new store, but the rooms present every oppor-
tunity for a thorough inspection. The show windows of
the Central company are attract'ng much attention, espe-
cially the one in which is displayed a fine line of fan
motors.

One of the most important agencies which the Metro-
politan Electric company, Chicago, has yet taken is that
of general western agent for the Kester arc lamps, manu-
factured by the F. P. Little Electrical Construction &
Supply company, Buffalo, N. Y. These lamps are made
for all sys ems, both alternating and direct, on constant
current circuits. Several styles of this type of lamp are
on exhibition at the company's store. They are intended
for both exterior aad interior lighting, the latter class being
highly ornamental in appearance and meeting all the
demands of the underwriters' requirements. F. E.
Parker of the F. P. Little company is now associated
with the Metropolitan company assisting it to introduce
the lamp thoroughly in the West. A large stock of this
specialty will be carried by the company and orders will
be filled promptly.

When it comes to getting out a sumptuous technical
catalogue the Germans acknowledge superiority 10 none.
An example of this is the beautiful volume recently issued
by the Allgemeine Elektricitaets Gesellschaft of Berlin,
under the title, "Elektrische Eeleuchlung und Kraftue-
bertragung: Hilfsbuch zur Anferligung von Projekten
und Kostenanschlaegen" (Electric Lighting and Power
Transmission—A Guide in Considering Projects and
Making Estimates). This production is a fine specimenof
German book-making. It has heavy stamped celluloid
covers, carefully drawn colored maps of Germany, Eu-
rope and the world, chromolithographs showing the com-
pany's works, and is elegantly printed in two colors on
heavy paper, with many acceptab'e wood engravings. The
whole subject of electrical supply is very elaborately con-
sidered, with many useful tables, and apparently every
commercial question that could possibly arise in connec-
tion with any sort of an electrical installation is answered.
The book will form a valuable and very ornamental addi-
tion to any technical library. It is stated that an English
translation will soon appear.

The Independent Electric company. Thirty-ninth street
and Stewart avenue, Chicago, has issued a descriptive cir-
cular and illustrated price list of tested fuse wire and links
calling attention to its specialties in this line. The bcok
contains a number of interesting and valuable tables re-
garding fuses and wires, and also a number of illustrations.
In the back of the book is reproduced an article on safety
fuses by Charles A. Pratt, electrical engineer
for the company, which will be found to cover
the ground thoroughly. In using (use wire the length of
the wire between binding posts, should be taken into con-
sideration since this length has an important bearing on
the fusing point. The most advisable length for each
particular size of wire will be found in one of the tables.
If wire is used in shorter pieces than there given, its
carrying capacity will be raised. If fuse links are used
all chance for error on account cf mistakes in length is
eliminated, therefore it is advisable to use them in place
of wire. This is especially the case when the replacing of
fuses has to be ertrusted to men who imperfectly under-
stand the importance of such details. All of the com-
pany's fuse links have the carrying caoacity plainly
stamped on the copper terminal.

BUSINESS.
The business of the Ball & Wood company has so far

recovered from the general business depression that the
company finds it necessary to increase its force by the
addition of a night gang. The works will be run to their
full capacity, twenty-four hours a day, which speaks well
for the reputation of the company's engines.

The American Electrical Manufacturing company, 201

1

to 2017 Pine street, St. Louis, has met with an increasing
demand for its popular American and Republic incandes-
cent lamps. The company has received several unusually
large orders of late which has kept it behind in filling other
orders. It is now prepared, however, to fill orders
promptly as usual.

The Interstate Complete Electric Construction com-
pany, St. Louis, Mo., has installed a 1,000 light alternator
of the United Electric Improvement company's make, in
Grass Valley, Cal. The company carries in stock a com-
plete line of sA'itches, insulating joints, cut-outs, etc., and
has lately secured some gratifying orders. It has besides
a number of electric light specialties which ought to be
particularly useful to every electric light plant.

The Electric Appliance company, Chicago, is doing a
satisfactory business in the Meston alternating fan motor,
notwithstanding the fact that the temperature has been
rather against ttiat electrical appliance until recently. Hot
weather has come, however, and at least some of the trade
believed in being prepared for it. The company is exhibit-
ing in its Madison street show windows a line of the Car-
penter electric heating and cooking appliances which is

attacting considerable attention.

The Columbia Carriage & Cycle company, Milwau-
kee, is advertising one of the best all-round road
wheels on the market. Having made arrangements
to build an immense quantity of them this year, and
wishing to get them more thoroughly introduced,' the com-
pany has made a net price to consumers that is lower
than the same grade of wheel can be sold on a wholesale
basis. This is a splendid opportunity to secure a high-
grade American wheel at a great reduction, and iu getting
it from a reliable house, which furnishes written guarantees
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wllh its wheels, one may depend upon securing a tlior-

oughly satisfactory machine.

The Mather Electric company, Manchester, Conn., is

bringing out a new type of railway generator of large

capacity, with complete station equipment of entirely new

and original design, and embodying a number of import-

ant improvements in this class of apparatus. A detailed

description of these new generators will be of interest. The

Mather Electric company has secured a number of con-

tracts for future delivery for these new large generators on

some of the most important electiic railways in this coun-

try.

On May 26th Ilawarden, la., awarded the

contract for its incandescent electric lighting plant

to T- H. Winchel, Le Mars, la , under plans and

specifications prepared by William H. Bryan, consulting

engineer, St. I.ouis. The contract covers a 36 kilowatt

slow speed alternator, a 12 by 30 inch Corliss engine, two

80 horse power steel boilers, primary and secondary con-

struction for 1,000 16 candle power indoor ligbtsand 50 32

candle power streets lights. The work is to be finished

within ninety days, but the plant will probably be running

much sooner. Owing to the very favorable cash terms

offered, this contract was placed at remarkably low fig-

ures.

The Hubley Manufacturing company, of Lancaster,

Pa., recently organ-zsd an electrical department. A num-

ber of new devices in the electrical line, which have been

tested in practical use for several months, will be exploited.

The company is now building an addition to its factory for

the accommodaiion of its new department. Secretary F.

H. Sleacy reports that the company wi I also handle a full

line of supplies for street railway and central station work.

The contract for furnishing the Hanover Electric Light,

Heat & Power company with complete material for building

its lines has been given to the company. It has also re-

ceived the order from the Ciiizens' Light, Heat & Power

company of Lancaster for nearly 75 miles of insulated
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wire, including the majority of supplies required by it to

build its lines now being constructed.

After a series of cxliaustive tests, covering a period of

six months, conducted at the Edison laboratory by VV. K.

K. Dickson, Mr. Edison's consulting electrical engineer,

the chloride accumulator has been adopted for use

with the Ed son kinetoscope. The following is Mr.

Dickson's letter announcing the result of his tests: "At

your request it gives me great pleasure to state that, after

testing the leading makes of storage batteries in connection

with the Edison kinetoscope, I have given the preference

as to capacity, mechanical construction and durability to

your chloride accumulator, which stands unique among its

competitors, marking an important stride in the right

direction, and being capable of application to varied

uses."' The Electric Storage Battery company has opened
a New York office at 45 Broadway.

The strike of the coal miners in the United States and
the consequent scarcity of coal has opened a field for using

oil as fuel, which has met with considerable favor among
electric light plants. _

Oil as fuel has been used success-

fully for a number of years, but it remained for the present

coal famine to bring the system into more practical use.

The John R. Armstrong Manufacmring company, Chi-

cago, has on the market a fuel oil burner which seems to

be giving thorough satisfaction in the large number of

plants where it is used. The company makes some very

strong claims fcr its burner. It is said to be odorless,

smokeless, noiseless and a great fuel saver. The company
has recently completed an installation of over 100 of these

burners in the plant of the Pioneer Fire Proof company,,
Ottawa, 111., which were installed since the coal strike

commenced.

The Metropolitan Electric company, Chicago, has upon
exhibition in its store a fan motor combina'icn, manufac-
tured by the Knapp Electric Manufacturing company of

New York, wnich is attracting considerable interest. It

consists of a fan motor and a battery of three cells
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mounted in a box and intended to be placed in any con-
venient place out of the way. The company is thoroughly
provided for the warm weather season and carries a fine

line of fan motors. It announces a large demand for Mac
tape, which has become a very popular article among
electrical men. The company is calling attention to it^

full line of all kinds of switches, particularly double pole

and double throw instruments. The Xotric switches of

five, ten and fifteen amperes capacity, three-way, single and
double pole have also been meeting with a ready sale. The
company is sending out to the tiad& a sample of motor
cloth for motor curtains. This cloth is very strong, is

water proof, pliable and elastic.

That business is brisk with the Chas. E. Gregory com-
pany, Chicago, is evidenced by the following partial list

of recent sales : T. W. Webster, Bay City, Mich., 10
horse power Jenney motor; C. E. Woodruff S: Co., Chi-
cago, 30 Thomson-Houston arc lamps; Western Telephone
Construction company, Chicago, five horse power Siemens
dynamo; Perkins & France, Chicago Heights, 150 light

Edison dynamo; J. M. Lee, Superior, Neb., 30 light

Sperry afc dynamo and lamps; Bay County Electric com-
pany. Bay City, Mich., 230 light Westinghouse dynamo;
Lewis Rice, Philadelphia, 15 horse power Sprague motor;
Gault House, Chicago, 20 kilowatt G. & C. generator;
Leonard & Slater, Chicago, 10 horse power Thomson-
Houston motor; Wells Goodhue, Chicago, 10 horse pKJwer
Rockford motor; Antigo Edison company, Ant'go. Wis.,

1 5 light arc plant; U S. Artillery School, Ft. Monroe,
Va., 12 light ThomsoD-Houtson arc dynamo and lamps;
W. W. Ldw, Chicago, 50 light Westinghouse dynamo;
Norton Bros,, Chicago, 200 light Wes'.inghouse p'ant;

Monarch Refrigerating company, Chicago, 150 light

Westinghouse plant; M. J. Steffens, Chicago, 40 light

Crocker-Wheeler dynamo. The company has also made
a large number of smaller sales. During the recent hot
spell 93 fan motors were sold in tight days. The com-
pany also reports a brisk business in odd instruments,
arc lamps, and ventilating apparatus.

ILLUSTRATED ELEGTRIGAL PATENT REG0RD.

520,406. Magneto Telephone. Arthur F. Boardman,
Somerville, Mass.

An improved construction, consisting of a casing for a ring

magnet, combined with the inagnel by means of a non-magneLic
yoke whose ends engage tiie ring magnet secured at its middle
to the casing, is the main part of the invention.

520,412. Insulator. Chauncy E. Conover, Cincinnati, O.

The object of the invention is to obtain an insulator that will

retain the wires therein without the aid of tie wires- It is in-

tended principally for electric lighting circuits.

520,427. Circuit Closer. George W. Hey, Syracuse,

N. Y,

The invention consists principally in a movable terminal, a
second terminal movable toward the former terminal, and
means for forcing the movable terminal (rom its operative pnsi-

tion for releasing the movable terminal when in its inoperative

position, and for holding the second terminal in operative

position.

520,429. Electric Battery. Samuel H. Hoggson, St.

Louis, Mo.
The object is to provide alight, portable and cheap receptacle

for holding a battery having a number of cells. An additional

feature consists of improved means for providing electrical con-
nection between the battery cells without the use of bolls,

screws or wires.

520,445. Electric Cigar Lighter. Divid Misell, New
York, N. Y.

This invention relates to a cigar lighter which is so con-
structed thdt by depressing a spring plunger an electric-Current

will be generated for heating an incandescent, wire, by which a
dip may be lighted.

520467. Speaking Attachment for Telephones. W lliam

Weber, Philadelphia, Pa.

Means are employed upon telephones to prevent the flexible

tube becoming twisted, and also to enable the mouthpiece of
the speaking tube to be moved nearer to or farther from the
speaker.

520,474, Switch. Henry P. Ball, Bridgeport, Conn.
The principal cla'ms for this invention are for a jack-knife

switch composed of sheet metal, consisting of a movable por-

tion formed of single stnps of conducting material mounted
upon a base, the blades being distorted to afford a contact for

the circuit wires, and the end of the biade being returned over
the wire and secured in place by a screw adapted to compress
the parts together.

520,520. Safety System for Railroads. William H.
Elkins, Cambridge, Mass.
The main object of the invention is to cause the too close ap-

proach of one train to another, to give warning to the engineer,
or on a closer approach to stop the trains. In the drawing is

illubtrated the system as applied to electric railways. The wire
J*" is of high resistance, and connects the trains A^ A- --3>i by
e.\tra trolleys, 7^ A- /~3, so that any two trains on the same
track are in one circuit, whose resistance depends largely upon
the strength of the resistance wire F, between the two trolleys.
If the resistance on the wire between the trains ^1 and .-4 2 is,

say, 100 ohms at a minimum distance for safely, and the
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electromotive force of batteries Ci and C- be each 25 volts, the
current in the circuit of which the trains ,-Jl A' form part,
will be less than one-half an ampere; and indicators are so ad-
justed that the index will be between zero and safely; and the
bells will not be sounded, they being adjusted to require, say,
a current of at least one ampere. Upon the nearer approach
of trains the resistance decreases, ringing the bells until the
current in the safety circuit grows until of sufficient strength
to cause magnet A'l to attract its armature, which applies brakes
ia a simple maoner.
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520,543. Testing System for Multiple Switchboards.
Charles E. Scribner, Chicago, III.

The object of the invention is to provide a test signal that
may be readily distinguishable from false signals produced by
accidental and extraneous causes.

520,547. Fire Alarm Apparatus. Frederick J. Thun-
horst, Allegheny, Pa.

In his invention the inventor claims principally the combina-
tion with an electric signal of a spring arm adapted to close an
electric circuit, a wire secured to this arm and to a fixed sup-
port, a series of tension cords of inflammable material engaging
the wire and drawing Lhe wire sufl!iciently taut to cause the arm
to break the circuit, inflammable cords connecting the tension
cords, and non-combustible links between the ends of the con-
necting cords.

520,585. Electric Clock Striking Mechanism. Charles
D. Warner, Ansonia, Conn.
The Invention comprises electric apparatus for operating the

striking mechanism of a clock of large dimensions, or of any
similar mechanism embodying heavy and relatively slow mov-
ing bell hammers,

520,602. Insulator. Henry H. Luscomb, Hartford,
Conn.

In the drawing A is an outer metallic shell, entirely covering
the inierior portions which comprise the insulating material 5,
which may be provided with an interior cavity, C. The lower
edge of the case or bell is formed with a tapering lip, Z>, pro-
jecting inwardly. After the insulating material is in place the
free edge of the lip is turned upward slightly, as shown by
the full lines, so as to form a perfect protection for the edge

a connecting tang, the diameter of which differs at different
points of its lengtn, an active material in which the plate is

embedded, and an inclosing casing or box in which the era-
bedded plate is firmly held, the box constructed of a perforated
non-conductive rigid material and provided with an opening of
the same size as the portion of least diameter of the tank.

520,620. Alternating Current Motor. William Stanley,

Jr., Pittsfield, Mass.
The invention consists in a new method for operating a

mechanical condenser, in combination with an alternating cur-
rent circuit, as a means for neutralizing the effects of self-
induction in it.

520,661. Eledtric Railway Signal. Charles Selden and
Henry V. Riley, Baltimore, Md.
The invention relates to that class of signals employed for

the purpose of causing a visual or audible signal, to be oper-
ated by rail 'ay trains or cars approaching in either direction
on a railroad.

William B. Farrar,520,673. Therapeutic Electrode.

Greensborough, N. C.

It is one of the purposes of the invention to provide a simple
and convenient apparatus for the transmission of electric cur-
rents through any or all parts of the human body, and in oppo-
site directions, provision being made whereb> the current may
be reversed by the patient without removing the hands from
the electrodes.

520,710. Electric Railway Signal. Charles Selden and
Henry V. Riley, Baltimore, Md.
The Invention is somewhat similar to patent 520,661, and is

especially useful as a warning signal at a roadway crossing.

520,737. Trolley Wire Support. Budd J. Jones, Sioux
City, la.

As seen by the cut the invention consists of a trolley wire
support, in which the supporting piece is of an approximately
triangular form, adapted to fit a bend in the trolley wire, with
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of the insulating material, and prevent the insulation- from
being cracked or impaired by a blow from a misplaced trolley
or the like. The case A may be formed either with upward
projections y at the top for the reception of a conductor, or, if

these are not desired, they may be omitted and the top may be
rounded, as indicated by the dotted lines A'.

520,606. Insulator. Louis McCarthy, Boston, Mass.
An invention consisting of a case, a connecting piece within

the case and insulating material to insulate one from the other,
a cap for the case, secured in place by bending the edges of the
case over the cap, the connecting piece being pro\-ided on that
portion thereof which is outside the case, with a shoulder, and
having a series of sheets of mica interposed between the
shoulder and the proximate portions of the ease, whereby all

portions of the connecting pieces are insulated from the case.

520,614. Element for Secoodarv Batteries. Sigmund A.
Rosenthal and Villeroy C. Doubleday, London, Eng.

The Invention is a secondary battery element comprising a
perforated and corrugated plate or sheet of lead provided with
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its outer surface on a plane with the surface of the trolley wire,
in combination with a bridge piece, a stirrup strap and means
for adjusting the stirrup strap.

520,748. Method of Operating Electric Motors. John
S. Bancroft, Philadelphia, Pa.

Claim I reads:
Two or more motors, the fields of which are excited by a cur-

rent ol constant potential and their armatures operated from a
separate generator, producing a current the potential of which
may be varied, a reversing rheostat switch for the armature
circuit of each motor and means whereby the motor fields are
supplied with current in advance of the field of the generator
that produces the current for the motor armatures.

Another claim reads:
A rheostat switch that regulates the admission of current to

the field of a generator, a rheostat switch that admits current
of a constant potential to the field of a motor, in combination
with an interlocking device between the two switch levers.

52o,7s8. Conduit Railway Trolley. William Lawrence,
New York, N. Y.

The invention relates to means for enabling wheeled current
conveyors for electrically propelled vehicles to easily conform
to any curve that may occur in the electric wire, so that the
wheels of the conveyor may be prevented from leaving the wire
when the conveyor is traveling around cur\'es.
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Passenger and Freight Electric Road In

Kentucky.
Kentucky iias not as yet proven to be such an attractive

field to the electric street railway projector as have some of

those states whose territory is less broken by hills and

mountains, which present the disadvantages of steep grades

and which are usually associated with a sparsely settled

c untry. In some of the larger cities, it is true, several

electric railways have been built and are in operation,

some of them embodying the latest ideas in electric work,

but there are many localities, especially where large distil

leries abound, where "rapfd transit" is obtained only

by the labor of horses or mules. The "Blue Grass" sec-

tion of the state contains the larger porlion of these whisky

The primary object of the Capital railway was, however,

the hauling of grain, coal and wood to the distilleries and

carrying their output of whiskies to the steam railroad con-

nections. From the group of pictures upon this page an

idea may be gained of the diversity of the work done by

the road, Fig. i illustrating a motor car alone, used as a

sort of an express and light freight car, Fig. 2 representing

a motor car hauling a train of box-cars around a curve,

while in Fig. 3 is shown one of the passenger cars. The

closed passenger cars are 18 feet long and are handsomely

finished. They are equipped with 25 horse power motors

and are intended to haul trailers. The freight motor car

is of a special design, 28 feet in length, and are mounted

upon a pair of heavy trucks with five-foot wheel bases.

driven by one of the latest type Dick & Church tandem

compound engines of 200 horse power capacity. The
switchboard shown in this illustration is of the improved

Jenney type of maible panels. The instruments are of

Weston make and all connections are made upon the rear

of the board. The electrical station equipment was fur-

nished and installed by the Jenney Electric Motor

company of Indianapolis, which has a Chicago

office under the management of A. H. Goode.

The track is of 56 pound T rail laid on while oak ties

two feet between centers and ballasted with crushed

blue limestone rock. Heavy cuts and fills are numer-

ous, the nature of the country through which the road

runs being very mountainous and the grades very severe,

FIGS, i;

distilleries, and until recently little or no attention has been

paid to the possibilities of transporting their output or sup-

plies by such a motive power as electricity. The principal

idea in locating a distillery seems to have been to build it

in close proximity to a pure and sufficient supply of lime-

stone spring water, this teirg: one of the reasons for the

famous reputation for the output of superior whiskies which

this region has attained. The first place to realize and

profit by the advantages to be gained by electric traction is

Frankfort. This city possesses a population of about

10,000 inhabitants, is the capital of the state, numbers

numerous manufacturing establishments and is so situated

that it covers a large area, making the four miles of track

used for passengers quite profitable, in addition to which

the management has a park containing about 40 acres,

situated on an elevation of about 500 fett overlooking the

ity and the Kentucky river.

2 AND 3. PASSENGER AND FREIGHT ELECTRIC ROAD IN KENTUCKY.

The body is built extra heavy to withstand the severe

strain of having loaded freight cars as trailers. In appear-

ance it is very much like an ordinary baggage car as used

on steam roads. Four 25 horse power motors, controlled

by a single specially designed controller,are attached to esch

of the four axles, making each a driver. The total weight

when empty of this car and equipment is 15 tons, and

when not used for hauling full loads is used for handlirg

small shipments, barrels and boxes.

The power house is a large, solid brick building, 52 by

125 feet, with a double track car barn, 26 by 125 feet,

attached. The toiler room, which is separated from the

engine-room by a brick partition, is 35 by 52 feet, and

contains a boiler plant of 200 horse power capacity, with

heater, boiler, feed pumps, etc. The engine and dynamo
room, a view of which is presented in Fig. 4, contains two

ico horse power Jenney street railway generators, belt

reaching in some instances as heavy as eight per cent., and

in one instance a reverse curve was necessary on a

seven per cent, grade. The overhead line is of the

Creaghead flexible side bracket construction, especially

made for high speed roads in the suburbs. In the city the

side pole and span wire construction, employing No. o

trolley wire, is used.

Additions to the University of Rochester
Laboratory.

The University of Rochester, N. Y., has for some time

been equipped with a fine chemical laboratory, and it is row
the intention of the trustees to enlarge the course in

physics and include a thorough course in electricity and

magnetism. For this purpose a large quantity of appa-

tus will be needed, and provision has already been made
for a large projection lantern with arc light, and Edison
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terminals have been ordered for experimental work. It is

also the intention to have electric power installed in the

laboratory to run machinery and to have a shop to enable

the students to manufacture their own tools. 0;hcr appa-

ratus will be purchased, and it is expected that by next fall

many of the improvements will have been made. The

laboratory is a fine stone building fronting on the athltt'c

grounds and contains enough room to provide for one of

the largest institutions of its kind in New York state.

These additions to the physical course are to be made

under the supervision of Mr. Lawrence, who was for two

years connected with the Cornell laboratory and previous to

that was in the Columbia laboratory. He consequently

has a thorough knowledge of what is necessary to be done

and jvill be given full power to make all changes he deems

necessary.

New Two-phase Alternating System of

Electrical Distribution.

It cannot be doubted that the commercial inlroductJon

of the new two-phase alternating current system of the

Stanley Electric Manufacturing company is an event of

much importance to the electrical world. The gentlemen

who have perfected this apparatus—William Stanley,

John F. Kelly and C. C. Chesney—have been engaged in

the work for the last two years, and the electrical frater-

nity has, in a measure, been made acquainted with the re-

sults obtained by them, so that the system is not entirely

unfamiliar. The Stanley company, composed of conserv-

ative business men with ample capital, determined to

make sure of every point, however, before placing the

new machinery on the market, with the result that the

system is but now offered to the public, not as an experi-

ment, but as an assured success. The two-phase genera-

tors and motors were exhibited last summer at the

World's Fair, where they attracted much attention

from electrical men. A brief description of the exhibit

was given in the Western Electrician of July

I, 1893. The systtm has also been tested in prac-

tical operation in several places in the East, and

appears to have given entire satisfaction in each in-

stance. All of this two-phase alternating apparatus is

marked with the initials of the three electricians that de-

veloped it, "S K. C." The three gentlemen thus dis-

tinguished are all well known for their work with the alter-

illuslratid by the accompanying pictures, the inventors

have satisfied these exacting requirements.

The two phase system is the simplest form of the multi-

phase idea of power transmission by alternating current.

Uy eliminating tlie heavy false currents that have so seri-

ously interfered with the regulation of the ordinary single

phase allernaliog motors, the Stanley compiny is enabled

to operate its motors on circuits carrying high frequency

currents, running up to 16.OCO alternations per minute. In-

feeling of perfect certainty that nothing can happen to it.

The machine is massive and strong in construction, the

body of it, Fig. 3, being the stationary armature. As will

be seen, the individual coils are very small, are wound
separately on forms and then secured in grooves provided

for them in the laminations. Being so small and sta-

tionary, it is a comparatively simple matter to insulate

them to safely withstand high voltages. If a coil should

be destroyed by lightning or any other cause, it can be

FIG. 4. PASSENGER AND FREIGI

deed, the company announces the rule to be: "Keep the

frequency as high as the local conditions will permit in

order to obtain the most ecocomical operation and at the

same time render satisfactory service to customers." It

is asserted that frequencies of 6,000 alternations and less

are to be avoided, as they necessarily increase either the

cost or the leakage current of transformers.

A general view of the large 240 kilowatt generator is

given in Fig. i. The revolving part, consisting of the

field or inductor, is shown apart in Fi^. 2, while Fig. 3

FIG. r. NEW TVi^O PHASE SYSTEM.—240 KILOWATT GENERATOR.

nating current. Mr. Stanley, in paiticular, may be men-
tioned for his important connection with the Westinghouse
system and for the new ideas embodied in the widely

known transformer bearing his name. He and his asso-

ciates set themselves the task of devising an alternating

current system of electrical generation, transmission and
utilization which could be used alike for arc or incandes-

cent lighting or for power, and also on currents of the

same frequency as existing alternating current lighting

ircu:ts. It is believe! that in the twc-phase apparatus,

represents the stationary armature coils. This machine,

although based on the not easily comprehended
principles of altercate current operation, is simple

in construction. One striking feature is the absence of

moving wire. The inductor. Fig. 2, is'made of a steel cast-

ing, upon the periphery of which polar projections of iron

lamina are securely fastened. There is no wire whatever

on this inductor, and consequently there is no necessity for

insulation and no use for a collector. It is simply a mass
of metal which can be put in pla^e and revolved with a

IT ELECTRIC ROAD IN KENTUCKY.

readily replaced by the ordinary men employed about the

station. To facilitate the removal of armature coils the

side-tables shown in Fig. i are employed. By turn-

ing the hand-screws on each side all the armature coils

can be exposed without disturbing the inductor. The side-

tables are removable and can be taken away when not

needed. This feature is a great convenience, and one

which all practical men will appreciate. The armature and

field wires are brought out from the machine to a terminal

board shown in Fig. i, and from this terminal board the

leads are taken out. With this arrangement no wires of

any kind are festooned about the machine. The terminal

board cons'sts of two heavy slabs of marble, one secured

to the machine and the other forming a removable cover.

This cover on its inner face is divided into partitions so

that, when in place, each terminal is in a compartment by

itself. It is so arranged that fuses may be inserted in the

leads, if desired, as an extra precaution against short-circuits.

This neat and convenient arrangement is made possible

by the entire absence of collector or commutator. By
simply changing the connections on this terminal board the

armature coils may be connected either in series or parallel,

so that the standard machines may be connected for either

1,003 or 2,000 volts, as desired. The field or exciting coil

is circular and wound on a copper sp'iol, which rests in

the center of the machine surrounding the inductor. Con-

structed in this way it is easily insulated to a very high de-

gree, and being enclosed on three sides by the heavy cop-

per spool, danger of breaking down of the insulation dus

to a discharge, caused by a breaking of the field circuit

when it is fully charged, is practically removed.

Some of the advantages claimed for the two-phase a'ter-

natorare: High efficiency, averaging 95 percent, at full load;

economy in excitation; the absence of moving wires, re-

moving all solicitude about the movlnji part; abundant

ventilation; close regulation, it being' claimed that

the full load, excepting one lamp, can be thrown off in-

stantly without materially increasing the brilliancy of the

one remaining lamp (provided, of course, the speed of the

machine is constant), and this is accomplished without any

extraneous regulatini; device; slow speed; absence of

commutator or collector; the generation of a correct current

wave, and ease of repairing. The 240 kilowatt machine

shown in Fig. i is operated at 400 revolutions per minute,

is 13 feet 3 inches long, 7 feet 10 inches wide, 7 feet 6

inches high, and weighs 28,000 pounds.

The Stanley two-phase motor is shown in Fig. 4, with

the armature detached in Fig. 5 and the field in Fig. 6. No
one in the electrical business need be told of the import-

arce of a practicable commercial alternating' current motor.

It is claimed for the "S. K. C." motor that it fulfills

every requirement. It may be best described as consist-

ing of two parts, a motor proper and a rotating trans-

former, the twj parts alternately exchanging their

functions. It consists electrically of two fields, which are

fed by currents differing 90" in phase, and two armatures,

though mechanically there is but one, as shown by the
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cuts. The winding is so connected that the wire which

lies directly under poles on one arma!ure is in series with

the wire lying between poles on the other. It is clear that

in this position one-half the machine acts as transformer

and the other half as motor. The armature winding is not

connected with the circuit and consequently the only cur-

rent fl jwing in it is an induced current. The field construc-

FIG. 2. NEW TWO-PHASE SYSTEM.—GENERATOR
INDUCTOR.

tion is shown in Fig. 6. The coils are wound separately

and then secured in place. These coils are the only part

of the motor connected with the circuit. Being stationary

they are easily insulated to a high degree. The applied

electromotive force on the coil? is 500 volts. By what is

termed the "compensating winding," which consists of

short-circuited coils of high conductivity placed in the field

poles for the purpose of neutralizing the self-induction of

FIG. 5. NEW TWO-PHASE SYSTEM.—MOTOR ARMATURE.

the armature, the startipg torque of the motors is increased,

so that, in the standard motors of different sizes, at start-

ing, a torque is obtained which varies from 50 to 200 per

cent, greater than the running torque at full load. This

is an ingenious invention and one of great importance in

induction motors and is covered by a broad patent issued

to Messrs. Stanley and Kelly. The most unique and strik-

ing feature of this motor system is the use of the condenser.
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the transformer line and generator, thereby disturbing the

whole system, simply flow in a local circuit through the

condensers. This renders it possible to operate alternat-

ing current motors and lights successfully from the same

generator and circuit. Without coadensers it is claimed

that alternating current motors cannot be operated

on the same circuit with lights on currents of high

enough frequencies to meet other commercial conditions.

With them motors qan be operated on circuits of 15,000

or 16,000 alternations. The motors have about the same

efficiency as direct current motors, and are said to regulate

within from 6 to 10 per cent.

The starting box is on the motor, as shown in Fig, 4,

F G. 6. NEW TWO-PHASE SYSTEM.—MOTOR FIELD.

When the switch is closed to start the motor, the handle of

this box is at the left hand when facing it, and as the mo-

tor reaches its full speed it is thrown clear over to the

right. When in this position the resistance in the box is

cut out, so that it is in circuit only for a moment when

starting. The collector on the motor is for the purpose of

putting the resistance in this box in circuit with the arma-

ture when starting, and when the motor is up to speed

and the resistance cut out it performs no further function.

The motors are neat and compact in appearance, and

are claimed to be simpler, less liable to damage, and to re-

quire much less attention than direct current motors. As

FIG. 4, NEW TWO-PHASE- SYSTEM.—MOTOR,
STARTING SWITCH.

FIG. 7. NEW^TWO-PHASE SYSTEM.—CONDENSER.

The function of the condenser is to make the motor take

current in proportion to its load substantially as direct

current motors do, and it is said to accomplish the result

so perfectly as to make commercial what has heretofore

been only experimental. A condenser with cover thrown

back is shown in Fig. 7. The condensers are connected

in multiple with the fields of the motor. When so placed

they supply the lagging component of the current, or, in

other words, the false current. Thus, with this arrange-

ment, the false curreuts, instead of flowing b^ck through
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Some Storage Battery Phenomena,'
By W. W. Griscom.

The study of a complete curve of discharge of a storage
battery discloses three rather sharply defined changes in

potential difference, and after allowing for the effect of
internal resistance, we find that the changes are those of

the electromotive force.

What is the reason for these changes ? Which plate is

responsible for them ?

A microscopic examination of the negative (spongy lead)

piate disclosed metallic lead and what appeared lobe one
or possibly two snlphates. The positive (peroxide) plate,

however, showed spongiform crystals of very dark color,

known as electrolytic peroxide; other comparatively large

crystals of brilliant red, probat>ly Frankland's red sulphate;

others of yellow, probably yellow sulphate; and finally the

beittr known white sulphate of lead.

The production of these diverse chemical forms must be
attended by production of diverse potentials, and the elec-

tromotive force of the battery is possibly a resultant with
one or more chemical reactions predominating at various

parts of the charge and discharge.

That there should be any change of electromotive force

during the charge or discharge of the battery shows the

complexity of the chemical actions, and as the changes are

at times sudden, and at times gradual, uniform and invari-

able, it would seem to point to the conception that the
electromotive force is the resultant of three or more sets

of chemical actions.

The material on the charged positive plate of the battery

is commonly called peroxide of lead, but it certainly differs

from it both in its ability to generate electromotive force

and in its appearance, and Fitzgerald has pointed out that

there is no commutator there is no danger of fire from

sparking, so that it is unnecessary to box up the machines

to prevent contact with inflammable material.

In introducing this new system to public notice the

company guirantees that the service of lights from the

two-phase system under the usual conditions of operation,

with motors and lights on the same generator and circuit,

will be as satisfactory as light service from the ordinary

single phase system on which no motors are used, provided

the engineering conditions as to steadiness of power, loss

in line, etc., are the same.

This is certainly a most desirable consummation, and

ought to result in a greatly increased sale of electrical

pQwer where alternating current is used,

FIG. 3. NEW TWO-PHASE SYSTEM.—STATIONARY ARMA-
TURE OF GENERATOR.

its composition ccrresponds to the hydrated peroxide
of lead, H2Pb205. He further intimates that a higher
oxide of lead may be present, such as perplumbic acid,

HsPboO^ McLeod has told us how peroxide of

hydrogen, ozone and persulphuric acid are produced.
Then there are the two new sulphates of lesd. With
this array of chemical products to assist our imagina-
tion, the wonderful curves of electromotive force of a
storage battery on charge and discharge become compre-
hensible. And the fact observed by Gladstone and Tribe
that 34 per cent, more of oxyg'^n was absorbed by the
positive plate than could be accounted for by the produc-
tion of PbO» becomes explicable. It has probably been
used in converting HaPbgOg into l^iVh^OT Their sug-
gestion that it was absorbed by local action between the

grid and the peroxide during charge is utterly untena-
ble. There is no such action. And if there were the grid
would not last through a dozen charges.

The conversion of H2Pb205 into H]Pb207 would account
for the abnormal rise of electromotive force at the end
of charge, and if it be assumed that the H2pb207 is

not stable but yields ozone gradually, thus accounting for

the odor of a freshly charged positive plate, it would ac-

count for the steady fall of electromotive force on interrupt-

ing the charging current. The chemist will easily see rela-

tion between these reactions and the presence of peroxide
of hydrogen and the continual evolution of oxygen from
the positive plate, and the fact that a charged cell gradually

loses its charge, maintaining for days a higher temperature
than the air.

I am sorry that the time allotted me for the preparation

of this paper did not admit of the preparation of curves
showing the differences in temperature between certain

plates of a cell and even between different parts of the

same plate. Of course these changes, many of them, are

1, Read before the American Institute of Electrical Engineers,
Philadelphia, May 16, 189^.
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very minute, and they are due to at least two causes, viz.,

the lihcration or combiuation of sulphuric acid on the one

hand, and C-R on the other.

In order to study the progressive changes on eh her plates

and to plot th(m out in a curve, it is merely necessary to

choose a substance which produces a measurable electro-

motive force with the plates, independently of the electro-

motive force which is being produced by the two plates

appertaining to the battery, but this subsiance must be one

which is neither modified by the electrolyte nor by the

minute current which it is required to produc; for the

voltmeter. The lait is of more consequence than is gen-

erally understood, as a storage baitery which has been over-

discharged and which has been allowed to recuperate will,

even if it be of large size, say of 350 ampere hours' capac-

ity, produce a di flection on a Weston voltmeter (of about

FIG. I. SOME STORAGE BATTERY PHENOMENA.

300 ohms), which at first may be i 75-100 volts and which
will immediately begin to fall with a velocity quite appre-

ciable to the eye. Many substances have been tried for

such a test plate, as for example, zinc, carbon, platinum

and copper, but nothing seems to be better than a well

charged Faure or Planie couple of considerable dimensions.

The use of such plates was first published by Mr. Cromp-
ton, although they have teen used for years in my labora-

tories, and give concordant results.

It might be desirable, but it is not necessary, to ascertain

accurately the exact fraction of the total electromotive

force which is due to the plate under test. It is important,

however, to know the rate of its change of electromotive

force while the cell of which it forms an individual part is

discharging or charging.

Referring to Fig. 2, it will be observed that the negative

plate maintains a nearly horizontal line, un'il the potential

difference of the couple on discharge has fallen to 1.9 volts,

while the positive plate maintains a curve almost parallel

to that of the cell, showing that the characteristic curve on
discharge of a storage battery with plates of nearly equal

capacity is due mainly to the reaction in the positive plaie.

At the end of the charge, however, the characteristic

curve of electiomotive force is due to the negative, the

rapid rise of its curve being nearly parallel to that of the

battery, while the rise of potential of the positive is nearly

a straight line, which, however, is gradually rising.

It should be noted that this cucve is the true electro-

motive force and is not dependent on the internal resist-

ance of the cell, which reaches the maximum shortly after

the fourteenth hour in this case, and remains quite con-
stant during the remaining seven hours of the charge. But
while the electromotive force is not dependent on the in-

ternal resistance, the sudden changes in each curve are
usually simultaneous, indicating a common cause.

It may be considered proven, therefore, that in a storage
battery with plates of nearly equal capacity the changes in

the positive plate determine the characteristic curves of
potential on discharge, and that the changes in the nega-
tive plate determine the characteristic curves of potential

at the end of the charge.

A curious feature in charge is the intersecting of the
curves of the positive and negative plates at several
different points. At the beginning of cVa ge, the two
plates are at nearly the same potential, the positive poten-
tial rises rapidly until it reaches 2.22 volts, when it begins
to rise in a straight line strictly proportional to time. The
negative, on the other hand, rises gradually until it reaches
2.18 volts; then it rises rapidly, intersecting the positive
curve in 143^ hours and at 2.24 volts, and continuing to
rise until it reaches 2.40 volts in i6j:( hours, whereafter it

remains constant for the five hours which the positive re-
quires to reach the same potential.

To trace the history of a negative during discharge,
it fell in five minutes ,135 volt, in the next six
hours, .035 volt, in the following hour .250 volt and in

15 minutes more 1.500 volts, showing less capacity than
the positive plate. In half an hour after stopping dis-
charge it recovered to i 9 volts—jumping insrantly on
charge to 2,08 volts, and in 12 hours of charge arose only
.05 volt. Of course the rate will not modify the general
characteristics of the curve.

Within the working limits of charge or discharge, the
negative did not' vary over 2 per cent, of potential differ-

ence.

The history of the positive in this curve is not so satis-
factory. Falling rapidly to 2.04 in ten minutes, it fell

thereafter in a gradual curve .115 volt during the normal
time of charge, a fluctuation of about 6 per cent. Ulti-
mately the positive shows more capacity than the nega-
ive.

WESTERN ELECTRICIAN,

The total fluctuation of the cell during the six hours

after the first iivc minutes was 6 per cent, in discharge

down to 1.9 volts. This was the fluctuation of the poten-

tial difference, that is to say it was the fliictuitioo which

would be noticeable to the engineer in practical service

and included all changes due to internal resistpnce.

The usual constiuction of storage batteries— all the plates

of one name being permanently fastened to one heavy
conductor—has heretofore interfered with the study of

the individual plates of a cell. To the end, therefore, of

facilitating this investigation, the author constructed some
cells with independent plates, coLnecting all those of one

name to a common mercury trough, cither directly or

through in'ermediate resistances, as in Fig. i.

The resistances were made such that one ampere would
give ten divisions on a dead-beat galvanometer, and as

each division could be divided by the eye into tenths, ihe

current passing could be read within one-hundredth of an
ampere. An independent ammeter and an adjustable mer-

cury resistance were inserted and the total current kept

constant. The ce Is tested in this way were of three types.

The pasted cell of the Accumu'ator company, the chloride

cell and the Plante cell. The object in testing a chloride

cell was to ascertain whether the exceedingly good contact

produced by casting the grid around the active material

while the latter was hard, and allowing the molten metal

to contract upon it, would operate to lessen the somewhat
remarkable variations in the behavior of all storage bat-

tery plates, but this was not the case. Neither was there

any marked difference in the behavior of the Plante cell.

The accomp anyingcharacteristic readings were r-btained

from the three types of cells ;t their normal discharging
rates.
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The curious phenomenon was presented of variations of

current amounting to 30 per cent, in plates manufactured
rigorously alike, kept in parallel and subjected to like

treatment during their previous life. In cases where the
discbarge is pushed below i 8 volts I have observed even
more serious differences, amounting to a variation of 225
percent., one reading being 2.8 amperes, another 6.4 am-
peres for perfectly good new plates carefully treated.

And perhaps a still more curious fact was the differences
of electromotive force of the plates in the same cell dis-

charging through equal resistances and connected finally

in parallel to the same circuit—the electromotive force
ranging from 1.60 volts to r.85 volts forne'ghboringr plates

June 16, i8(,'4

point of discharge. On interrupting the current the plate

wh'ch has not been dischatg'.d so far, rapidly recovers a

higher voltage than its neighbor and, therefore, discharges

into it.

This effect must also take place in the different parts of

any one plate, and may be a cause for the formation of

peroxide on the surface of a negative plate after a dis-

charge, a phenomenon which I have never noiiced. but
which has been remarked by too many observers to be
ignored.

The two outside negatives give more than their propor-

tional amount of current on discharge, the current being
actually less than on the other plates, the potential remains
higher, and ihe discharge is therefore a little greater. This,

in turn, affects the positives next to them and these posi-

tives are usually the first to disintegrate in a carefully used
cell. This fact was most noticeable in batteries used on
the Ecklngtcn and Soldiers' Home railway at Washington,

s.
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FIG. 5. SOME STORAGE BATTERY PHENOMENA.

where out of 20.000 positive plates there did not occur a

single instance of buckling, and yet the outside positives

always showed greater disintegration than the others.

The tendency of one part of a plate or one portion of

peroxide to discharge faster or slower than its neighbor is

one of the reasons which induced us to adopt the tqui-

potenlial methods of connecting up the several plates of

the storage battery. It is to be noted that these phe-

nomena occur to a serious extent only when the batteries

are discharged below 1.95 volts of potential difference

per cell.

The foregoing tables afford the most complete proof,

of the irregularity of the chemical actions which produce

the electromotive force of the battery. Now one plate

is giving current, now another. And most remaik-

able of all, the different sides of the same plate exhibit

differences of potential at their terminals which I can only

attribute to differences of internal resistance, both in the

electrolyte within the plates and in the porous active ma-
terial itself.

The active material during charge and discharge is

undergoing chemical change irregularly, not merely in the

different plates, but in the different sides of the same
plates, and as the active material is made up of large

numbers of little pellets isolated from one another by the

grid, the conclusion seems inevitable that one side of a

given pellet is active to a different degree from the other

side. It is not necessary to conceive-that the electromotive

force generated on one side of a pellet is as different

from thie electromotive force of the other side as would be

indicated by the potential difference at the plate terminals.

The more reasonable conception appears to be that the in-

ternal resistance of one side of a pellet is sometimes

greaer, sometimes les=, than that of the other side, varying

with the unequil chemical action. But I cannot escape

the conclusion that there must be some real difference of

potential and consequently local action—not merely be-

tween the parts of the grid, but between opposite sides of

the same pellet or paste. This would accruut for the fact

observed by Ayrton that a working cell is always above

the temperature of the air, even when its own tempera-

ture is falling in discharge.
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FIG. 2. SOME STORAGE

in parallel in the same cell, at the same time. On inter-

rupting the circuit at the end of the discharge of a cell, a
considerable flow of current, as might be expected, passed
from one plate into another, and it was hours before the
batteries reached equilibrium after the external circuit was
open.
The discharge of one positive into its neighbor was a

rather unexpected result. It had been thought that if one
plate had less capacity than its neighbor it would simply
stop discharging at a certain point, but that its electromo-
tive force would always be equal to that of its neighbors
and ihat therefore no current would flow.

The explanation of the phenomenon appears to be that
the deficient plate keeps on discharging at a lower rate
than the perfect plate, and finally reaches a much lower

BATTERY PHENOMENA.

In iSgo Prof. Ayrton, in his most valuable contributions
to storage battery literature independently noticed the fall

of temperature in a discharging cell, and published a
curve which is reproduced in Fig, 5.

The explanation for at least a part of this phenomenon
is simple. If, as we alt know, the addition of sulphuric
acid to water raises the temperature, it is natural toinfer that
the removal of the acid from the water will lower the
temperature. The former occurs on charge, the latter ou
discharge.

This fall of temperature on discharge was first brought
to my attention in 1887, when some of the cells of the
Julien cars on Fourth avenue. New York, were reported to
heat unduly, and the explanation offered was that they
were called on for increased .currents on certain grades



June i6, 1894 WESTERN ELECTRICIAN. 297

- with unfavorable conditions of the tracks. As some of

the cells did not heat, I was not satisfied wi:h the explana-

tion, especially as the resistance of the cells, about .o:»2

ohm, wouM only account for about I 1-4- heat units even

on 100 amperes discharge. I then investigated the ques-

tion and found that the temperature actually fell eveu

with heavy current, when the cells were in good order.

The poteniial of a cell is partly due to the degree of

charge of the positive and pirtly to that of the negative and
partly to the electrolyte. If a negative plate, taken from

a fully charged cell indicating say 2,65 volts on the normal

charging current, is coupled with a positive from a partly

discharged cell, indicating say 1.9 volts on its normal dis-

charge current, the electromotive force of the combination

will lie between the two. If the couple be removed to a

stronger or weaker electrolyte, the electromotive force will

rise or fall accordingly. So that a measurement of the

potential difference at the terminals of the cell is not an

infallible indication of its condition of charge. If both

plates are equally charged, the indication is most useful,

but when, as frequently happens in actual service, one

plate is further discharged than the other the potential

difference is deceptive.

The variations of specific gravity of the electrolyte are

practically proportional to the ampere hours of useful

charge or discharge—barring local action, short-circuiting,

change of temperature and a gradual sulphating of dis-

charged positivei when idle.

i ;The variations of the internal resistance of a cell afford

a valuable indication of the condition of its active ma-
terial, and therefore of its degree of charge. These
variations have been attributed to the varying poros-
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FIG. 4. SOME STORAGE BATTERY PHENOMENA.

ity of the active material—the electrolyte becoming more
and more excluded as the pores become clogged. But
this explanation does not account for the odd but invariable

nature of the characteristic curves of the internal resist-

ance. If this were the true explanation, why does the

curve fall rapidly in the early part of the discharge iastead

of rising? Why should it remain constant for the greater

part of the useful discharge? Why should it suddenly

rise to a great degree, and then fall in the middle of a

prolonged charge? Why is the internal resistance less in-

stead of more on a higher rate of discharge? These facts

are not easily reconcilable with the clogging theory, and
our knowledge of the chemical reaction is not sufficient as

yet to affort a coDvinciog explanation.

Experience shows that it adds greatly to the life of a

cell and brings other advantages to stop the charge at be-

tween 2 3 and 2.45 volts, and to stop the discharge at 1.90

or I 95 volts, while a comparison of the accompanying
curves of a cell wil! show that these potentials are reached

shonly before or during a sudden rise of the internal re-

sistance.

A very curious misapprehension prevails among some
battery people, in spite of the airing the subject has again

and again received, to the effect that the negative plate

has more capacity than the positive. If a cell be dis-

charged at a high rate to 1.88 volts, for example, the

positive plate will show a much lower potential than the

negative and might therefore be deemed to be more dis-

charged. If then the negative element be transferred to

a freshly charged positive element,the negative will usually

show a considerable additional capacity, and this has been
cited as a proof of the erroneous statement. But if the

positive be similarly treated, it usually shows considerably

greater capacity than the negative. This is especially the

case with the Faure cell in which the positive actually

has 25 per cent, more volume of active material than

the negative, and shows 45 per cent, more capacity; and
is even so on a Plante negative, which has as much
active material as the positive, and yet the latter has nearly

10 per cent, more capacity.

The positive plate is usually made of greater capacity

than the negative in order to prevent it from ever be-

coming discharged, to allow for its gradual loss of active

material, but there are grounds for doubting the propriety

of so doing. A negative plate ought never to be dis-

charged so far as to drop after the first ten minutes more

than I or 2 per cent, in vc I'age, yet. the temptation to do

so with 45 per cent, excess of capacity in the positive is

very great— with the result of causing shrinkage of the

n gative paste and a serious loss of capacity in the cell.

There is another action which goes on in storage bat-

teries, and presumably in other forms of electrolyte chem-
istry, whicn I have not seen explained, n r in fact de-

scribed. When the chemical reactions in an electrolytic

cell are sihiple, as, for example, decomposing sulpbate of

copper or sulphate of z'nc, he amount of action is pro-

portional to the ampere hours. But when the possible

chemical reactions are complex, as in a s'o^age battery, the

changes are governed by the potential difference, as well

as by the current, probably because one of the com-
ponents requires a d'fferent electromotive force to break it

up from that required by another. A curious result ensues.

Perhaps the current governs the amount of chemical

action and the potential the kind. Our factory depart-

ment reports that if a plate pasted with red oxide of lead

is opposed to a plain lead grid in a "forming" bath, the

formation of peroxide proceeds evenly and uniformly in

the well-known way. If it be opposed to a pasted nega-

tive the same result follows. But if it be opposed by
another positive plate, a different action ensues and the

unformed plate cannot be properly converted to peroxide

until the other positive has been crmpletely reversed, and
converted into a negative, thus raising the potential differ-

ence of the cell. In the curve of the Faure cell it will be
noted that at the time the potential of the piles suddenly

rises, due to the sudden increase of the potential of the

negative plate, there is at the same time a sudden increase

of the internal resistance of that plate. This is, however,

accompanied by a sudden and apparently sympathetic

perturbation of the internal resistance of the positive

plate, showing that some chemical change occurred in it,

quite different from the usual action. This perturbation

ceased as soon as the negative potential ceased to rise.

There are two other phenomena to which I will refer

briefly in the hcpe that some members may be able to

throw some light on their cause, viz: The sudden spon-

taneous discharge of a fully charged positive, and tte

tendency to buckle aw^y from the lighf, i. e. , with a con-

cave face toward the light. Wherever the tendency to

buckle is grea»^, as in treating Plante plates in some of the

more rapid methods, I have observed that when a single

positive is suspended freely a great distance from a nega-

tive in the center of a large jar, the buckling is invariably

away from sunlight. The plate may be turned around, it

may be moved quite close to one negative or the other,

yet the buckling repeats itself invariably from the light.

The plate may be straightened as you will, it may be left

with a slight curve in the other direction, yet neither the

natural differences of tension in the two sides of the plate

nor the increase or diminution of electrolytic action on

either side has any influence in buckling compared,
apparently with the action of direct sunlight.

It will be remembered that Prof. Ayrtoo, in one of his

valuable contributions to storage battery literature, com-
mented on the theory of Mr. Crompton regarding the

effect of light on the sulphating of the negative plate, and
detailed an interesting experiment, which, although not

conclusive, tended rather to confute this theory. Sir

David Salomons remarked upon the effect of light on the

glass cells, causing them, he said, to crack. Altogether it

would seem that storage batteries are devices which engi-

neers would do well to keep in the dark.

The automatic discharge of the positive p'a'e is a com-
paratively rare phenomcTion. In my experience I have
secured accurate data in only three instances. I am undej

the impression that Sir David Salomons, when by his

courtesy I was enabled to examine his splendid private

plant in 18S6, mentioned this phenomenon, but I do not

find it described in his book, and as it may not have re-

curred in his experience he may have felt some hesitancy

in publishing it.

On one occision a cell was reversed experimentally,

and the reversing charge continued until 470 ampere hours

or three times the normal capacity of the cell had been
passed through it. The potential attained 2.41 vo'ts on
a low charging rate. The positive had the healthy dark

color of electrolytic peroxide of lead and was freely gasirg,

showing that it was as fully charged as possible. The
charging current was interrupted and the e'ectromotive

force fell gradually to 2. 12 volts in a perfectly normal way.
In 35 minutes a curious seething sound attracted my at-

tention to the battery, and I found it in a state of violent,

almost explosive ebullition. The gas given off was pure

oxygen io immense quantities. The temperature at the

bottom of the cell had risen from 68° F. to 85° F., and at

the top of the cell it reached 109" F. Fifteen minutes
later the cell was quiescent, the voltage had fallen to .84

and the specific gravity from 1.157 to 1.123—the lowest

point which it had reached 470 ampere hours before. Two
or three days later the electromotive force was zero.

During the progress of the phenomenon and afterward

the cell was examined carefu ly with the most minute care

for any defect, short-circuit, or other irregularity and it

was found to be in perfect order. A further charge of

876 ampere hours or about six times the normal capacity

was given at a normal rate. On this charge as well as on
the first reversal charge another curious effect wasobserved
—the voltage rose in 15 minutes from zero to 0.18; in one
minute more it jumped to 2.63. It then gradually fell to 2. oi

in about seven hcurs and thereafter gradually rose to 2.48.

The discharge was normal to 148 ampere hours and pre-

sented a peculiarity of a fully charged cell, that is to say,

the electromotive force fell in two minutes from 2.05 on 30
amperes to 1.935 and then rose in a few minutes more to

1.94 volts, and then gradually fell the usual way.
Here, then, is the story of a complete automatic dis-

charge of positive plates from the beginning of the pre-

ceding charge to the end of the following normal discharge

.

Was it because the peroxide formed only to a certain

depth in a spongy lead and so densely as to exclude the
electrolytes for a time, so that when the liquid at last

penetrated the spongy lead a violent local action ensued?
This would account lor the heat, and for the fall of poten-
tial and of specific gravity, but would it account for the

liberation of immense volumes of oxygen ? I have fre-

quently noticed the presence of considerable quantities of
peroxide of hydrogen in electrolytes. Gladstone and

FIG. 3. SOME STORAGE BATTERY PHENOMENA.

Tribe have also remarked this substance, but intimate

that they found it in minute quantities only. In some-

cases, however, I have observed it in very considerable

amounts. Is it possible that this substance was present

and exercised its well known property of liberating one

atom of oxygen from peroxide of lead and another atom
of its own oxygen at the same time? This would account

\^Contititied on page 299.]
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Rather an odd suit for damages which has been pending

between W. H. Peck and the Marietta & North Georgia

Railroad company in the United States court at Chatta-

nooga has just been decided in favor of the railroad com-

pany. Peck was the station agent on the Marietta and

North Georgia road and also acted in the capacity of tele-

graph operator. The company removed the telegraph

instruments from the office, wishing to abolish it, but left

wires running into the building. One day when Mr. Peck

and his wife were seated in the office a thunder storm

suddenly came up. There was a flash of lightning and

Pc;ck knew no more for some time. When he came to

his senses he found his wife beside him on the floor dead.

He brought suit against the company for $25,000. In

the opinion handed down it was held that the company

was not liable.

When, in discussing the electrolytic action of the earth

return currents of e'ectric railway systems several months

ago, the Western Electrician called attention to the

fact that the one effectual remedy at present known, and

the one to which electric railway companies m'ght be com-

pelled to come, despite the drawbacks of increased ex-

pense and cumbersome oveihead construction, was the

use of the double-trolley jystim, seme of our contempo-

raries were inclined to make mtrry at an expedient consid-

ered revolutionary and altogether impracticable. We ob-

serve, however, that as the subject is further discussed the

double-trolley is coming to be more and more considered

as the only certain premise of relief and £s far preferable

to a complicated system of metallic underground re!urns.

The situation caused by the urdcubted corrosion of buried

pipes by the eaith currents of single-trolley railways is a

grave one—one that must be fairly met—and while we

believe that all other practicable measures of relief should

be tested before falling back on the doub'etrolley, the

fact still remains that this last resort is coming into in-

creasing prominence as a possibility of ultimate remedy.

Announcement is made in the Chicago daily papers

that an elaborate system of electric power transmission is

under consideration, which will enable several large man-

ufacturing concerns now located in this city to establish a

manufacturing center near Waukegan. It is sa'd that the

factories to be removed employ more than i,oco skilled

hands regularly, and that other establishments are ex-

pected to join the movement. It is proposed to establish

a large central station from which current for lighting the

streets and factories and operating the machinery will be

supplied. It is estimated that considerable saving can be

effected by the adoption of this scheme and other advan-

tages will be gained. The projectors of this enterprise are

experienced buiiness men and they say that they have

been compelled to recognize the fact that down-town

business property in Chicago has become too valuable for

them to occupy, and that there is entailed upon them in

its use larger interest and renting accounts than is justi-

fied, when it is considered that in suburbs the same freight

facilities may be secured with nuch less cost for plant.

They also realize that the wholesale and retail houses

need all the room in the district uncccupied by office and

public buildings, and that the street traffic necessary to

the service of these interests hampers the traffic between

factories, their warehouses and freight depots, to such an

extent that these conditions make it necessary for certain

lines of manufacturing enterprises, whose products are

tulky, to seek other locations. In the project now under

consideration a belt railroad, electrically operated, will

connect near-by railroads, and this will afford the factories

excellent facilities for hardline their freight. Should the

scheme prove successful it will doubtless be followed by

many other concerns similarly situated in other large cities.

Some of our English contemporaries are discussing the

relation of technical writing and style of literary composi-

tion. We think that they are right in pleading for a more

precise use of language and a greater elegance of style in

the presentation of theories or facts bearing u'pon utilita-

rian subjects. It does not deduct from the scientific or

practical value of any statement that the idea is cli arly

and gracefully expressed in attractive English. Many
technical writers appear to think otherwise, however,

and, by slovenly literary methods, repel the reader from

the very articles or books, which, from the prosaic

nature of the subjects, should be made as readable as

possible. Why should not the man who writes a book on

transformers, for instance, be as careful in the construc-

tion of his sentences and in the choice of words as he who
creates a novel or brings out a volume of essays? A good

literary st}le is nothing of which to be ashamed, and it

will strengthen, not weaken, the deepest scientific treatise

or the mcst practical hand-book. This truth is as justly

applicable to the papers read before learned societies as to

books; and articles of this character, frequently of but

ephemeral value and usually prepared in haste, are but too

often conspicious not only by a total disregard for literary

style but by flagrant violation of the rules of gramnrar as

well. If we could persuade the writers of this class of

technical articles to exercise greater care in clothing their

ideas in words, to the end that each paper, as a whole,

might be clearly written, concise and well expressed, we

feel sure that we would be conferring a great benefit on

the readers of technical journals, while we a''e positive that

we would remove a cause of much giief and tribulation to

the editorial mind.

An interesting and valuable paper upon the work and

aims of the Underwriters' International Electric association

was read by George P. Low at the eighteenth annual

meeting of the Fire Underwriters' association of the Pacific

coast, in the course of which he paid particular attention to

the subject of inside wiring and made a strong plea for an

improved system of interior wiring. Mr. Low said that

"wires must, like gas-piping, be run behind plaster, be-

tween walls and b:neath fljors. And it is the wire so con-

cealed that makes the mischief. It is thoroughly out of

sight, and if it were nothing more than out of mind, no

harm would come. From a fire standpoint, it is an absolute

impossibility to satisfactorily insptxt wijing that is con-

cealed and inaccessible. By no known means may reliable

information be derived that will carry with it the assurance

that such concealed and inaccessible wiring presents no

fire hazird. A visual eximination aloae will do that.

Then I ask why njt require that all con:eaIed circuits be

so placed that they may bs rendered accessible for such

visual examination as will warrant your inspector in assur-

ing you at any time whether the wiring is safe. There is

nothing visionary, no hlng chimercial about this. It is

fact, not fancy, and if a remedy so simple yet so positive

is not worth the trial, then all talk of the en rmous fire

waste from the use of electric wiring becomes but prattle."

The writer recommended two metiodsof interior wiring,

the first of which contemplates the use of wooden mould-

ings, grooved wooden strips, that would amply protect the

wires and keep the air from them. The second plan provides

for laying wires when the building is constructed, using

wire ways and making all wires, although concealed, easily

accessible at all times. Attention is being constantly di-

rected to the fire hazard of inferior wiring and it is pleasing

to note the efforts that are being made to remedy the faults

which experience has shown to exist and to provide specifi-

cations for a system of interior wiring which shall not be

subject to many of the criticisms now made upon this

class of work.

Storage batteries possess a peculiar attraction for the

general public, and despite repeated failures and disappoint-

ments there are always to be found capitalists who are

ready to invest in enterprises of this kind. It is true that

many of them have found the accumulator an expensive

luxury, largely due to the litigation in which all of the

companies have been involved, while as a matter of fact

the only persons who may be said to have been financially

benefited by the storage battery are the attorneys con-

ducting this litigation. But there is evidence that much
excellent work in the way of experiment and investigation

has been done and that considerable progress has been
made in the development of an economical and reliable

battery. A record of an important series of experiments,

extending over a period of several years, in which many
valuable discoveries were made, is presented in Mr. Gris-

com's paper on "Some Storage Battery Phenomena,"
which is published in this issue. It is not too much to say

that this paper is one of the most valuable contributions to

the literature of this subject and that it is by far the best

article of the k"nd that has been published in several years-

Everyone who is interested in storage batteries should

read it carefully, for it is undoubtedly the result of much
earnest study and honest endeavor to solve the difficult

problem. There are few men who have had the experi-

ence with storage batteries that Mr. Griscom has, and
much weight will be attached to his conclusions which are

evidently the result of intelligent and honest research and
experiment.

There is one point to which Mr. Griscom alludes

which will appeal strongly to everyone familiar with the

history of the accumu'ator in this country and abroad. It

is the relative advancement that has been made in the ap-

plication of the storage battery in Europe and America. It

is conceded that in this particular branch of electrical

work at least, Europe is far in advance of America, and
the explanation offered by Mr. Griscom is that while in

Europe storage batteries have almost always been an eco-

nomical success, in this country they have been too often

an economical failure. But this explanation needs further

elaboration. According to Mr. Griscom the reason is

that the European always demands a margin for safety,

while the American, with less capital and keener competi-

tion, is tempted to sail too close to the wind. Experi-

ence teaches that "a storage battery continually worked to

its commercial rating is an economical failure," whib "a
storage battery worked sufficiently within its capacity is

invariably a commercial success." The force of this ar-

gument is apparent and it receives additional weight when
one stops to consider the few notable exceptions to the

rule of general failure in storage battery work in these

country. In Chicago, for example, there are two first-

class installations that have been in operation for several

years and have proved thoroughly satisfactory, but in "the

installations ample provision was made for the "margin"
which Mr. Griscom demands. It is to be hoped that this

paper will revive interest in this work among those whose
experience has been of a discouraging nature and that the

sugges'.ions which it contains will receive careful CDUsider-

ation.
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Some Storage Battery Phenomena.
\ContinitL'dfrom page 297.]

for all the phenomena, but what accouots for the peroxide
of hydrogen in such an enormous amount, and whv does
it not always discharge oxygen from the peroxidt? And
finally is it possible that the continuous evolution of
oxygen on the positive p'ate while the cell is idle is some-
times due to the presence of peroxide of hydrogen in

minute amounts, and not merely to what has been called
local actioti? I trust some of the gentlemen present will

enlighten us on this poinr.

Perhaps the raoat striking peculiarity about the modern
storage ba'tery is the diversity of opinion among profes-

sional electricians as' to its util ty and commercial value.

Men of the highest rank as electricians and engineers are

ranged on either side of the question. Men of affairs

who have put them to a commercial test exhibit a like

divergence of views. Men who have tried the storage
battery for a year of two have written about it in the
most flattering terms and have discarded it later. Men
who have used sccumu'ators ever since their introduction,

when they were much less efficient machines than now,
continu2to use them, and would under no circumstances
be induced to part with them. Unmitigated praise on the

one hand and unmitigated contempt on the other. Broadly
stated, the European concensus of opinion, bo'h techn'cal

and commercial, maybe said to be in favor of storage

batteries. The American view until now has been mainly
the opposite. What is the ground for tbi'i wide discrep-
ancy? Why is cautious, conservative Europe so fa- ahead
in the ract? Why is America a laggard in the running?
The answer is not far to seek. Storage batteries are

almost always an economical success abroad.while here they
have been too often an economical failure in the past. And
the reason is that the European always demands a margin
for safety, while the American, with less capital and
keener competition, is tempted to sail too close to the
wind.

A storage battery continually worked to its commercial
rating is a commercial failure. A storage batttry worked
sufficiently within its capacity is invariably a commerc'al
success.

It has been said of Watt that he pursued careful and
exhaustive experiments upon the power of horses for all

day work, and that he ascertained that the average power
which they could mainta-n for ten hours was 22,000 foot

pounds per minute, but in rating his engine he added 50
per cent, and called the horse power 33,000 foot pounds
per minute, so as to make his new pumping devices more
than satisfactory substitutes for horses. Would that

storage battery people had been equally wise.

The writer has had cccasi n to watch with the

closest scrutiny a considerable number of plants, aggregat-
ing perhaps some millions of plates. These batteries

were rated, like all reputable mikes, well within their

capicity in ampere hours measured by charging the battery

to about to 2.65 volts, and then discharging it until the
potential difference was i 8 volts per cell. Some batteries

have been spoiled by bad management and neglect, and
some by false ecoaomv or bad engineering at the very start.

By eliminating these there remain a very large number which
were successful or were failures for no apparent reason.
The utmost care was exercised at the factory. The con-
stituent materials were analjzed as soon as purchased.
Abie engineers wa'ched the processes of manufacture, but
while the quality of the battery was improved until do
flaw, mechanical, electrical or chemical, seemed to remain,
still an occasional failure occurred in actual practxe and
the cause eluded our search.

Finally, by classifying the failures and successes, the
truth dawned upon us. Wherever the battery was ex-

hausted to its full capacity daily, its life did not exceed
500 discharges, but wherever it was worked within two-
thirds of its capacity complaints were unknown.

Exhaustive tests were undertaken, and some curious
phenomena heretofore unknown to the writer were
disclosed, and after some hesitation he concluded that

they might be of interest to this society.

It is natural to ask why the rating shculd no": be changed
so that the owner of the battery would not be tempted to

work it to the danger limit. That is a commercial ques-
tion. In these days of close commercial figuring it would
be difficult to sell a battery which appeared ccct ris paribus,
to cost 50 per cent, more than its competitors. The
present rating is strictly accurate and has the sanction of

custom the world over. Ic is only necessary for the
engineer to remember to add 50 per cent, of the capacity
as a factor of safety to his maximum load, just as he allows
several bu'^dred per cent, in calculating the strength of a
bridge or axle.

This additional amount is not a dead loss in investment.
It produces many countervailing advantages. It saves
the necessity for regulation in m-^st instances. It pro-

vides a very effective and safe reserve for cases where the

charging apparatus breaks down and for many other case":,

and it improves the actual effieiency of the battery, which
arises from about 80 per cent, to nearly 90 p;r cent, when
used with a sufficient reserve. And for cases where it is

necessary to maintain a constant diflerence of potential,

such as el.ctric lighting, it raises the efficiency much more,
because in these cases the commercial efficiency must be
rated not from the average point of electromotive force but
from the lowest point to which the battery falls on dis-

charge, and when used in this way the potential difference

drops only 2j^ per cent. All the electromotive force

above the lowest point must be wasted in order to secure

regulation, unless the troublesome method of regulating

by the introduction of extra cells is adopted.

In CTCuits where this regulation is of no consequence as

in motor circuits for cars, all the electromotive force is

utilized in increasing the car miles per unit of energy.
In this connection it is perhaps worth while to call the

attention to a very common misapprehension on the part
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of engineers. A storage baltery for trolley systems or
other central stations for the production and utii-zit'oa of
electricity has heretofore been reg?rded in this country as
a very expensive addition to the plant. But this is not
always the case. There are nrany opportunities for intro-

ducing storage batteries as a part ot the original plant
without Idc easing the cost, as for example in ca?es
where the maximum output is two or three times greater
than the average output. In the tabl s here given I have
taken Emery's figures for a basis for the steam plant.

1,000 HORSE POWER, DIRECT SYSTEM.

Cost of steam plant $70,000.00
Electric plant, 750 kilowatts, at $jo per ltilo\v,itt 22,500.00

$92,500.00

1,000 HORSE POWER, STORAGE SYSTEM.

One-half steam plant $35,000.00
One half eiectnc plant (375 kilowatts) 11,250.00
1,500 kilowatt hours, accumulator capacity, at $30 per kilo-

watt hour 45,000,00

Si;")!, 250.00

Now that batteries are made in large units and in much
more compact shape thai formeilv, with increased
facilities for handling, it is to ba hoped that the engiresrs
in this country win begin to give the subject of their in-

troduction more attention, especially as a cell having a
capacity of twenty-four kilowatt hours occupies a floor

space (exclusive of connections) of less than a square
yard.

A bat'ery's discharge should be stopped after its electro-

motive force has fallen to 2 vol s or at furthest to i.g. un-
less it be desirable to draw upon its reserve. It should be
understood that a full discharge, that is, to 1.8 volts, is

working a battery to the danger limit and is unadvisable
for the following rt asons

:

a. Regulation is troublesome,
b. Efficiency is low.

c. Dangerous molecular changes take place, as indi-

cated by changes of internal resistance and changes of

electromotive force as well as occasional buckling.
d. Uneven plates discharge into one another after tte

circuit is interrupted.

e. The life of the battery is diminished.
I desire to acknowledge the aid I have received in the

study of these phenomena from my very competent
laboratory assistants, as well as the accurate and fatiguing

work, both night and day, kindly undertaken by two of

them, Hugh Lesley, aided by Norman Mellor, in making
the measurements and plotting the curves herewith pie-

sented for your consideration.
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bonds. In view of the dull times and the new work now
in progress at t^ie Harrison street station, this is consid-
ered a very favorable showing.

Chicago Edison Company.
The annual meeting of the stockho'ders of the Chicago

Edison company was held en June nth. The financial

statement for the fifteen months ended March 31, 1894,

is as follows:

BUSINESS SUMMARY.

Gross income from electric current and sales. $2,141 779 72
Operating, repairs and renewals and general

expense 1,^161,102 93

Net income from all sources % 680,676 79

Charges Against Net Income.

Interest on bonds and de-

bentures 1171,934 33
Dividends paid 219 119 60
Doubtful accounts charged off 35,362 68

—

% 426,416 61

Balance carried to surplus account 254260 18

% (lio,(l^b 79

STATEMENT OF ASSETS AND LIABILITIES.
Assets.

P'ants, real 'estate and franchise $6,035,279 27
Wo k in progress and mateiiil, less col-

lections on account 2i9,rg5 86
Accounts and notes receivable. $238, 890 72
Due from stockholders. May

3t and July 31, 1894 450276 Si

Cash 254,286 16—$ 943453 68

Liabilities,

,197,828 81

Capital stock „ $4,210,000 00
Bonds and debentures -.... 2,325,30000
Surplus account <..,.,,„.. 254,260 l8
Accounts and notes payable.. $ 393 450 45
Open accounts «,. 24818 18—$ 418,268 63

$7,197,828 81

The old board of directors was re-elected. It is com-

posed of the fcllowing named gentlemen: A. F. See-

berger, John B. Drake, Lambert Trte, E L. Brewster,

R. C. Ctowry, Byron L. Smith, Robert T. Lincoln, J.

W. Doane, F. S. Gorton, A. A. Sprague, E. M. Phelps,

Edson Keith, Samuel Insull, The officers of the com-

pany are: President, Samuel Insull; vice-president, J. W.
Doane; secretary and treasurer, F. S. Gorton; general

superintendent of operation, C. H. Wilmerding; comp-

troller, W. M. Anthony; electrical engineer, L. A. Fer-

guson; superintendent of low tension system, W. L.

Church; superintendent of high tension system, R. S.

Kelsh.

The financial statement shows a net earning of about 9
per cent.. per annum, after paying the interest on the

Arc Lighting IVIachinery Li-.igation.

The suit of the Thomson- Houston Electric company
against the Western E ectric company for alleged infringe-

ment of the former company's patent for automatically
regulating the current in arc lighting d, njmos, was fin-

ished last Saturday in Judge Grosscup's court in Chicago
and taken under advisement. No witnesses were exam-
ined by Judge Grosscup, all the testimony in the case
having been taken in the East. Th's case is an old and
important one, and it is said that the depositions of the
large number of witnesses callid contained about 50,000
words. The lawyers were limited in their arguments to
six hours on each side, and they made use of the full

time. No opportunity was therefore had to display by
practical operation the electrical machinery which had been
provided for the instruction of the court. Much of this

apparatus was of an historical nature, a number of orig-

inal models which have figured in other suits being upon
exhibition, as well as a number of important charts and
drawings. One model was designed to illustrate the prac-

tical working of an arc light plant. It consisted of a
small dynamo, a diminutive arc lamp, the carbons of
which were much smal er than had-pencils, with the feed-

ing and regulating devices complete. The motive power
was designed to be furnished by hand, a couple of geared
wheels being in place provided with a suitable crank. The
little plant was conrp'ete in every detail and attracted con-
siderable attention from tho.se interested in electrical ap-
paratus.

Judge Taylor of Fort Wayne, widely known as a patent
lawyer, and who has been engaged as special counsel by the
government in the government suit to annul the Berliner
patent, made the opening argument for the complainant.
The contention of the complainant, in brief, is that the
patent in question, 238,315, is a broad patent which covers
all means of regulating the current of dynamo electric ma-
chines by the automatic shifting of the brushes through the
medium of a responsive device resf onding to changes in

the main or generated current of the machine.

The defendants' position is that the patent in suit is in-

valid, because it is anticipated by the invention of Hiram
S. Maxim on a similar apparatus, and that it is not for a
patentable invention, in view of the state of the art, which
showed that regulation by manual adjustment of the
brushes and regulation by the automatic substitution of
resistance and other m?ans in response to changes in the
main current were old. The ccntroversy was mcst in-

tense, however, over an earlier patent of Thomscn and
Houston, 223,659, which the defendants' counsel claimed
showed precisely the same invention as the patent in suit.

The argument of the complainant was that there is a dis-

tinction between the two inventions, and the argument of
the defendants that there is no distinction, and this argu-
ment led into the very depths of abstruse theories with re-

gard to the operation of dynamo-electric nachines. George
P. Barton and Charles A. B-own presented the argu-
ments on behalf of the defendants, and Frederick P. Fish
closed the argument on behalf of the complainant. Judge
Grosscup's decision is not expected for a number of months,
and it is regarded as probable that the case will be carried

to the Circuit Court of Appeals in any event.

Incandescent Lamp Litigation.

On June g'h, in the United States Circuit Court at

Chicago, the Star EIec;ric Light company, the Empire
Electric L^ght company, the Cnicago Incandescent Light

company and the Co-operative Electric Light company,
all Chicago firms, were made defendants in suits brought

by the Edison Electric Light company for infringement of

the Edison patent on the carbon filament. In the case

of the Co-operative Electric Light company, the company
believes that the action will not be pressed. As a
matter of fact, the company does rot supply any in-

candescent lamps whatever to its customers, but merely

supplies current for lamps, which may or may not be in-

fringing, as far as it is concerned.

The injunction asked by the General E ectric company
in the United States Circuit Court at Boston, before Judge

Colt, to restrain the B >ston Incandescent L^mp company
from manufacturing incandescent lamps,has been granted.

The lamps manufactured by the Boston company do away

with the use of leidiag-in wires, utiliziog as conductors

two strips of a fi aely divided film of silver adhering to the

sides of a glass tube, by means of printer's ink, which,

when th: lu'oe is melted aid pinched toge:her, oxidizes
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anJ disappears. Iron wires are inserted ia either end of

the lube before it is pinched together, to which the carbon

filament and circuit wires are attached. The arguments

in ihe case were noted in this journal April 28, 1894.

New Autographic Recorder.

The New National Time Recorder company, Milwau-

kee, Wis., Is putting on the market an autographic recorder

for electric light and power stations. Fig. i represents

the dsvic, which is 17 inches squire. The clock which

FIG. I, NEW AUTOGRAPHIC RECORDER.

drives the recoid-diM is supported in a castirg, the ends

of which are securely fastened to the wooden frame. The

record-dial is secured insice of the frame under lock and

key. A small section of the dial is shown in Fig. 2.

It is 15 inches in diameter, and when in operation is en-

tirely covered by plate glass with the exception of an

opening ,'>' by 3/2 inches on the right hand side, through

which the engineer or dynamo tender can write his signa-

ture and also the record desired. By referring to Fig. 2 it

will be seen that the record-dial is divided by radial

lines into 30 minute spices so that a record miybe
made every half hour of the am peres, volts, steam pressure,

vacuum, djnamos cut out and dynamos started, which

records are separated by concentric lines. The heavy black

line is the night line and represents the tima from 6 P. M.

to 6. A. M. Fig. 2 shows as an illustration a record made

at 5 p. M. by a day man and a record made at 6:30 P. M.

by a night man. On a dial having been used it should

show a record every half hour. The dials are made to

cover a space of 30 hours, so that in case whoever keeps

the records does not always change the dials at a certain

hcur each day, there will be six hours leeway, so that the

records can not be confused. By an ingenious device, in

changing the dials each day the dials are always synchro-

n'zed with the clock.

By the use of this recorder it is absolutely necessary that

the employe should make his record regularly at stated in-

tervals, otherwise that portion of the dial where the record

should have been made will have passed on under the

glass without the record having been made, showing the

employe to have been negligent, and that he has not at-

tended to his duty. This recorder can as easily be

adapted to many other kinds of business where a half-

hourly or hourly record is desired, the only change neces-

sary being in the printing of the dials.

The Fort Wayne Complications.
Receivers were appointed for the Fort Wayne Electric

company on June 6th by the Superior Court, at Fort

FIG. 2. NEW AUTOGRAPHIC RECORDER.

Wayne. Ind., upon the application of R. T. McDonald.
A new concern was immediately organized under the title

of the Fort Wayne Electric corporation (capital stock

$1,500,000), and a contract was made with the receivers

of the old company, Henry J. Miller and Edward J.
Hathorne, providing for the new concern conducting
the business of the old company. The affairs of the

company will be managed by five directors, and for

the first year R. T. McDonald, Charles C, Miller,

M. C. Gross. Sidney C. Lumbard and Charles S. Kcight

of l''ort Wayne will be the directors. R. T. Mc-

Donald is the president of the company. It has been

known for some lime that there was considerable dis-

satisfaction over the arrangement between the Fort Wayne

company and the General Electric, and last week's pro-

ceedings were the outcome of the controversy. On June

8,h, according to the press dispatches from New Yoik, the

General Electric company obtained an attachment for

^500,oco against property of the Fort Wayne Electric

company in New York. The attachment is for money

advanced between May i, 1892, and May i, 1894. The

suit has been brought to protect the General Electric com-

pany, and an officer was sent to serve the attachment at the

Fort Wayne company's office in the Edison building. Mr.

Adams, the manager, said that on June 6th the Fort

Wayne Electric' corporation bought from the receivers the

p'aat, tools and office furniture of the Fort Wayne Electric

company. Cop'es of the attachment have been served on the

National Broadway Bank, in which it is said the company

has an account, and on several brokers who are supposed

to have assets of the company.

The ladiaLnapoVis Journal publishes the following state-

ment of the condition of affairs, which is believed to rep-

resent the Fort Wayne stockholders' views:

The cause of this complication has been the determina-
tion by the eastern managers of the General Electric com-
pany to move the works trom this -ity to an eastern city.

R. T. McDonald opposed and threatened to withdraw
from the company. Then came the fire that destroyed the

works and an order to reinstate the local plant in Brooklvn.
Mr. McDonald refused and laid the matter before Fort
Wayne cit'zens, and $25,000 has been raised to rebu Id the

works. The company was compelled to accept the dona-
tion and to continue the industry at this point. Last year
the general buiiness depression caused a great falling off

in business everywhere, and the Boston coacern and other

FIG. I. MEW CONVEKTER CUT-OUT.

branches were shut down. Mr. McDjnald received orders
to temporarily close the Fort Wayne fattory. He refused,

and showed that the works here were full of work, and he
wouldn't make harder the lot of workmen whose hours
had been reduced. The relations between McDonald and
the managers of the General Electric company, which
held a large portion of the stock in the local company,
became strained, and the annual election was' approaching,
and the imminent danger of the lo3S of the works forever

threatened Fort Wayne, and upon application of Mc-
Donald, E. J. Hathorne and Henry J. Miller were ap-

pointed receivers of the old company. There is money to

liquidate every dollar's worth of indebtedness, and every
debt will be met and paid promptly. The new company
will absorb all current contracts and business of the old
company, together with that of the Fort Wayne-Jenney
Electric company.

Municipal Electric Lighting Plant for
Toronto.

City Engineer Keating is in favor of the city of Toronto

investing in an electric street lighting plant, and he says

that in his opinion about $30 can be saved per lamp per

year on the present cost, $108 58, by the city owning and

operating its own plant. During 1893 the city paid $135,-

243.17 for street and park lighting, of which sum $105,-

293.56 was for electric lights and the balance for gas

lamps. There are now in Toronto about i.cod arc lights

and 1,100 gas lamps distributed throughout the city for

street lighting purposes. The capacity of the proposed

station will be sufficient to run about 1,500 lights. Mr.

Keating has been in communication with the Cataract

Construction company of New York regarding the trans-

mission of power from Niagara Falls, but no definite

offer has yet been made by the company. There appears

to be a difference of opinicn in Toronto as to the feasibil-

ity of conveying power from this source such a distance to

compete with steam. The Cataract Construction com-

pany, however, proposes transmitiing power to Buffalo

before the end of this year, and when this is done the

public will be better able to judge as to the commercial

value of the undertaking. The Cataract company has

notified Mr. Keating that it will not be in a position to

transmit power to Toronto before September, 1895.

New Converter Cut-out.
The Packard E ectric company have recently designed

and placed upon the market, in connection with

Packard transformer, a new transformer cut-out which
of interest to those interested in alternating current woik.

The difficulty in securing a desirable transformer cut-out

has been to make it perfectly safe and convenient to handle

and at the same time to secure an absolute and sufficient

FIG. 2. NEW CONVERTER CUT-OUT.

electrical contact and a suitable system of fusing the re-

movable part of the cut-out.

The transformer itself has been fully described in these

columns. The illustration of the transformer in Fig. i

shows the manner in which the fuse plugs project from

the front of the case so that they can be easily wi.hdrawn

or replaced. Protection is afforded by a hinged cap which

entirely covers and conceals the porcelain handle. Thus
the transformer can be cut out of circuit and a burned out

fuse replaced without the use of any tool whatever. The
plugs are made interchangeable, so that a new plug can be

slipped into the place of the o'd one and the old plug can be

re-fused for use again at any time. As shown in Fig. 2,

the fuse lies along almost the entire length of the plug on
one side, which has been recessed to allow a groove for the

fu5e strip, where it will be safe from mechanical injury in

withdrawing or replacing. The plug is provided with two

metal lug=, between which the fuse is connected. One of

the lugs covers the entire end of the plug, the other ex-

tends entirely through the plug makirg a double contact

with its corresponding metal surface within the cut-out

block.

The cut-out block, Fig. 3, is a sufficiently heavy piece of

porcelain to insure it against breakage in case the trans-

former should suffer from rough handling. Divided by a

thick porcelain wall two compartments are seen at either

end of the block. In these is made the contact with the

two ends of the plug. To insert the plug it is held with

the projecting lugs in a perpendicular position so that they

will pass through the slots shown in the first contact plate

within the block. As the end of the plug comes in con-

tact with the rod carrying the spiral spring in the second

compartment, a slight pressure is necessary. This forces

the spiral spring back, making a perfect contact with the

metal rod at that end and allowing the double lug of the

plug to pass through the two slots in the first contact plate

mentioned. A guarter turn to either the right or left

throws the double lugs firmly agaiust the first contact

p'ate, where they are held by the pressure of the spiral

spring at the other end of the p'ug. In this way a per-

fect contact is assured at both ends of the p'ug. The fuse

box and plug are both made of the best porcelain, vitri-

fied and highly glazed, and are made sufficiently strong to

prevent breakage under ordinary conditions. The Packard

Electric company and the Electric Appliance company,

Chicago, the general western agent, are confident that

the new plug will add greatly to the popularity

FIG. 3. NEW CONVERTER CUT-OUT.

the Packard transformer, which has already established

a reputation for service.

New York Electric Club.
A number of the members of the New York Electric

club, cherishing the remembrance of the days when the

society was in existence and was an important factor in

electrical circles in New York, have sent a circular letter to

the remainder of the members suggesting the idea of hold-

ing an annual dinner, in memory of the club, and as a

partial realization of its excellent aims and objects. This

year it is proposed to hold the dinner at the Imperial Hotel

and it is believed that it will do all interested good to get

together, to sympath'ze with each other in the hard times
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and to exchange hopes as to the better days comiDg.

Those who intend to participate in the dinner on June 21st

should express their indention, accotnpattied by a check for

$5, to George F. Porter, 136 Liberty street, New York.

The letter is signed by C. O. Baker, Jr. , Charles D. Shain,

P. H. Alexander, Chailes W. Price, R. B. Corey, John A.

Ssely, George M. Phelps, T. C. Martin, J. W. Godfrey, E.

F. Peck, Stephen L. Coles, George T. Manson, W. L.

Candee, Clarence E. Stump, George F. Porter and E. E.

Bartlett.

Patton System of Street Car Propul-
sion.

The Patton street car motor that is now in operation on

the Calumet Electric Railway company's line at Sixty-

seventh street, Chicago, presents one solution of the rapid

transit problem, for it is equally well suited to the crowded

city streets and the long lines through, sparsely settled dis-

tricts.as the smaller cost of installation and the economy of

operation, together with its independence of a base of sup-

plies, or a central- power station, fit it for all kinds of rapid

transit lines. This plan is the result of several years'

work and study to discover and perfect a system for in-

tramural traffic which would supersede the trolley and be

devoid of some of its objectionable features. The system,

as now perfected, consists of the combination of a gas en-

gine, electric generator, storage battery and an electric

railway motor, arranged in the most compact and conven-

ient manner, making a simple, reliable, and economical

locomotive. The machinery is inclosed in a portion of
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PATTON SYSTEM OF STREET CAR PROPULSION.

the car, and after being once started requires no particular

attention during the day's run, as the engine is entirely

automatic and the storage battery serves to control the

generator when the motor is not taking current.

The gas engine is of the vertical type, and is located in

the center of the car and supported directly by the tiu:k,

the floor of the car being cut away for this purpose. The

electric generator is connected to the engine direct, so that

the two machines take up but little space, and there is no

loss in transmissiDn by belting or other gearing. The

generator is of a well known type- and shunt wound. The
storage battery consists of cells of the Planie type, and the

number will be regulated by the requirements of the road

on which the motor is to be run. In the present instance

there are no cells. The motor, of the ordinary railway

type, is placed on the truck in a manner similar to that

employed in all electric cars and is controlled by a stand-

ard controller.

The arrangement of the machines and 'the electrical con-

nections may be understood from the accom paoying illus-

tration, in which the gas engine is shown at £, the gener-

ator at G, the battery at B, and the motor at M. The

controller is shown at C. At ^ is a rheostat or starting

box connected between the generator and battery, and a

switch 5 in this circuit completes the arrangement. A shunt

wound generator, when used to charge a storage batteiy,

will act as a motor and revolve in the same direction,

without any change in the connections,' if current from the

battery is passed through the generator. This principle

is utilized for starting the engine. The generator has a volt-

age of 250, and the storage battery is of 220 volts, from

which it will be seen that as soon as the generator is up

to speed, current is made to pass through the battery,

where the energy is stored, but if the motor be started it

will take current from the generator only, the surplus of

current going to the cells, so that the battery remains fully

charged, or nearly so, at all times. All the actions de-

scribed take place while the engine is running, and with-

out any change in any of the switches or resistances, ex-

cept the usual manipulation of the controller, and there is

no loss of power, as the surplus energy is stored in the

battery for use when required.

The power of the engine need not be nearly so great as

that required by the heavy grades on the line, for the stor-

age battery may be utilized to furnish the extra power re-

NEW MUNCIE FAN MOTOR.

quired. So soon as the demand on the generator is be-

yond its capacity, the engine slows down and the voltage

of the generator is reduced. As soon as this occurs, cur-

rent from the battery also fl^ws to the motor, and this

addition of current from the reserve enables the car to

easily overcome the increased resistance, and it mounts

the grade with but little decrease in the speed. From the

above description it will be seen that neither engine nor

motor is required to be as heavy as the grades of the road
' would require if the cars were operated on any of the other

systems now employed. This motor has been in daily

operation on this line for s^me time. On this line there is

an eight per cent, grade, which the car, pulling a standard

sized trailer, mounts with ease, even when started from the

foot of the grade, which shows a large surplus power. Its

regular rate of speed is 15 miles per hour, but it can be

geared to run at any speed desired. When in operation

the motion of the car is as smooth as that of any vehicle,

and there is no disagreeable noise from the working of the

machinery. The motor car seats comfortably thirty-six

persons, although it is but 16 feet in length. The power

required, when pulling a trailer, is not great, as the engine

consumes bu' 20 galbns of gasoline during a 12 hour run.

The dynamo has a capacity of 65 amperes, and that of the

battery permits a current of 40 amperes to be taken from

this source. It is the intention to bu Id these cars as loco-

motives desigued to haul as many trailers as may be re-

quired, this being the best plan where the traffic will war-

rant or where there is any objection to combination cars.

The motor car, which weighs about 15.000 pounds, is the

invention of W. H. Patton of Chicago, who has patented

it in the United S-ates and Europe, It is being introduced

by the Independent Electric Traction company, Chi-

cago.

New Offices of the AUen-Hussey Com-
pany.

Among the changes which some of the electrical houses

of Chicago have found it necessary to make, owing to the

increa.ing volume of business, miy be mentioned the

removalof the Allen-Hussey company, general electrical

NEW OFFICES OF THE ALLEN-HUSSEY COMPANY.

contractor. The business of the company having in-

creased to a large extent, it was found necessary to seek

larger and more roomy quarters at 818 Medinah building.

A view of a portion of the offices is shown in the accom-

panying illustration. The Allen-Hussey company has

oeen in business for a number of years, at one time oper-

ating under the name of Hussey & Co. A. R- Hussey, the

head of the firm, has had an experience of more than 15

years in almost every branch of electricity, and is well

known in Chicago. The principal business of the com-
pany is electrical construction work, although it is pre-

pared to do anj thing in the electrical line. The com-
pany makes a specialty of difficult and complicated work,

and has in hand at the present time about 60 different

contracts. Amjng the most important installations made
by this firm of late may be mentioned the combination
speaking tube, annunciator and electric call bell system in

the Y. M. C. A. building, Chicago, which is one of the

most modern of its kind in the city. It is just completing
acontract for wiring i,5oolamps in the stations of the

Metropolilan West Side Elevated Railroad company,
Chicago, which are distributed over a distance of about
eight miles. The new office of the company, which is

handsomely fitted up, is about double the size of the

former one. A large store rcom in the basement of the

Medinah building is also occupied by the company, in

which is kept a complete supply of almost every article

used in construction wo k. The prospects of the com-
pany are excellent, and with the increased facilities at its

command it is prepared to do reliable work even more ex-

peditiously than heretofore.

Ceiling Fan Outfit.
' The Chicago Water Motor & Kau compiny, Chicago,

has placed upon the market the electric ceiling fan equip-

ment, shown in the accompanying illustration. Iq this

arrangement the motor and fan are combined, a poweiful

motor and a particularly long blade being used. The Globe
pattern is shown in the illustration, but a variety of styles

CEILING FAN OUTFIT.

is manufactured by the company, ranging from the ordinary

japanned basket style to the highly finished, handsomely

nickeled type. The company also makes a specialty of

furnishing a line of fans, belt driven, as in many instances

it is found desirable to use a more powerful motor than

is necessary to drive the fan and to utilize the surplus

power for other applications.

New Muncie Fan Motor.
The Muncie Electrical Manufacturing company takes

pleasure in presenting to the trade for the coming :eason

its new type of fan motor, which has many novel features.

It is extremely light and weighs only 17 pounds, complete,

being remarkably small for its speed and output. The
bearings are made of aluminum, and present a bright and

pleasing appearance. The machine is provided with a

controller, which gives three different speeds at will.

The commutator, brush holders and armature are built

in an improved manner, and are completely protected from

dust or dirt by the bearings. The shaft revolves in lig-

num vitae bearings, which permits of perfect lubrication

and noiseless running. Each machine is furnished with a

desk base or wall bracket, as desired, and the fans are

protected with a guard. The machines are built of the

best material, and with proper care will last a long time.

By improved labor saving machinery and tools the firm is

able to place them on the market at a low figure.

Electrical Equipment for the Metropol-
itan Elevated Railway, Chicago.

Bids are being received for the boilers, engines, gener-

ators and motors for the electrical power service of the

Metropolitan "L" road of Chicago. The bidders for the

generators are the General Electric company, the West-

inghouse Electric & Manufacturing company, the Siemens

& Halske Electric company of America and the Walker

Manufacturing company. It is also stated that the Elec-

tric Construction company (Elweil & Parker) of London

was invited to put in a bid, but as the duty on dynamo-

electric machines under the present tariff schedule is 45

per cent, ad valorem., it is not probable that this company

can compete with the American manufacturers. The
specifications call for 2,000 and 1,000 horse power ma
chines, which will probably be directly coupled to th

engines. The larger generators will be operated at 75

revolutions per minute and the smaller ones at 100 revo«
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liitlons. The ultimate capacity of tlic power house will

be about 8,000 horse power, but .is every tffort is being

made to have the road in operation by September 1st. the

bidders are asked to make estimates on 6,000 horse power

— two 2,000 horse power machines and two of 1,000

horse power each—as well. One hundred and ten motors

of 125 horse power each will be rt quired at first to equip

55 motor cars. It is likely that each motor car will ulti-

mately be (quipped with 500 horse power in motors, but

at the start two 125 horse power motors will be used for

each car. The bids will be opened in a few days, and the

successful competitor will be rtquired to build the ma-

chinery with all possible speedy

CORRESPONDENCE.
New York Notes.

New York, [une ii.— It has been well known for

some time, in fact ever since the ^50,000 offer was made

for a new discovery of a new and suitable system of rapid

transit, that the Metropolitaa Traction company had

considered the project of building a conduit electric

system. It is now definitely announced that a contract

has been awarded to the General Electric company for

the equipment of three miles of conduit electric railway in

the upper part of New York. IE the experiment prove

a success, the system will be considerably enlarged, and

will, it is stated, replace some overhead trolley lines. The

system, which will be built by the General Electric com-

pany, is similar to that of the Siemens & Halske system,

for which negotiations were made by the Metropolitan

company at one time. A current of only 300 volts will be

developed.

Last Friday marked the fi:st meeting and organization

of the new rapid transit commission. No action was

taken beyond an election of members and officers and a

motion to provide by-laws and a meeting place for the

commission. It was generally conceded that Charles S.

Smith would be elected as a member, for as the last presi-

dent of the Chamber of Commerce he was practically

named as a member. His term, however, expired before

the commission became a reality and he was succeeded

by Alexander E. Orr, who was mentioned in the rapid

transit bill by name. Thus a vacancy was created,

which it was reasouable to suppose Mr. Smith would be

called upon to fill. The art on of the commission, there-

fore, in electing John H. loman, a member of the former

commission, came somewhat in the nature of a surprise.

The commission now consists of the following members:

Mayor Gilroy, Comptroller Fitch, Alexander E. Orr, Seth

Low, John Claflin, William Steinway, John H. Inman

and John H. Starin. Mr. Orr was elected president of the

commission and it was decided to hold the first regular

meeting next Monday.

Mayor Schieren's veto of the resolution granting a fran-

chise to the New York & Eastern Telephone & Telegraph

company was overridden last week by a vote of 13 to six.

The meeting was a stormy one and many hints of fraud

were made. Speaking of the franchise, the mayor is

reported as saying: "It was altogether too broad in

scope and gave the company altogether too much power.

It placed no restrictions upon it whatever, and allowed it to

tear open the streets, lay wires and pneumatic tubes, and

do whatever it pleased, and I thought that was all wrong."

At a meeting of the Board of Electrical Control in the

mayor's office last Thursday the statement was made

that several of the gas companies in the city had violated

their obligations to the municipal authorities by laying in

the excavations for their mains pipes containing electrical

conductors. This was in direct violation of their con-

tracts with the subway commissioners. The discovery

was not made until a few days ago. The mayor offered a

resolution directing Commissioner of Public Works Daly

to make an investigation and have the conductors taken

out wherever they were found. The mayor explained that

the gas companies laid their pipes at night. Mayor Gilroy

called the attention of the board to the delay of the

Thomson-Houston company in putting its wires in the

subway in Fourteenth street, between Eighth avenue

and the Noith river. Henry Winthrop Gray is receiver

of the company, and he has notified the board that If

the poles of the company are cut down it will be

held for contempt of court. The matter was settle d by a

representative of Mr. Gray promising to obtain the consent

of the Supreme Court to give a bond to the subway com-

pany for the payment of rent while the company is in the

receiver's hands.

The electric light, of which mention has been already made,

recently erected at Sandy Hook, N. J., was operated June

4 th for the first time in the East. The light was exhibited

at the World's Fair. So interne and far-reaching were

the rays that places far down the Jersey coast, on Siaten

Island and Coney Island were plainly visible, Vessels at

anchor in the bay appeared almost as plainly as in daytime.

The weather was not suitable for the ptrfect working of

the light, but even with this condition against it the rays

must have been visible for a great distance. It is cUimed

that the light can be thrown wiihout difficulty as far as

Philadelphia.

W. C. Ilumslone, superintendent of the Western Union

Telegraph company, said Saturday that he did not credit

the report that the telegraph operators bad organized a

union and were arranging for a general strike to compel

the telegraph companies to increase their wages. The

statement was made by an operator, however, that a

secret organization of operators had been formed and that

a strike was inevitable. The men are dissatisfied with

the present arrangement under which they are working,

because it gives them employment on only four or five

days a wetk. W. F. O.

PERSONAL.
W. H. Moore has been appointed electrical inspector of

La Grange, 111.

Pro^ R. B. Owens, of the University of Nebraska, was
in Chicago on Monday.

C. C. Smiih, the street railway engineer of Milwaukee,

was in Chicago last week.

E. B. Duncan, of the El Paso, Tex., Electric Woiks,
paid Chicago a visit last week.

Cyrus W. Field, Jr., a son of the Ute Cyrus W. Field

of Atlantic cable fame, died in New York en Jane gtb.

A. Mitchell Hall of New York, general manager of the

C. & C. Electric company, was in Chicago last week.

F. Uppenborn, editor of the EIeklroiech7iischc Zc'iischrift,

has accepted the appointment as city electrician cf Munich,
Germany.

R. C. Brown, who has been connected with the West
End Street Railway company, Boston, as electrical engi-

neer for five years, has res'gned his position to accept a
similar one with the Montreal Electric Railway company,
Montreal, Que.

Elihu Thomson was in Chicago last week in attendance

at the hearing of the case of the General Electric com-
pany against the Western Electric company regaiding ibe

alleged infringement of the automatic regulating devices

for arc dynamos owned by the General Electric company.

Elbert F. Norton has severed his connection with the

Chicago elecirical inspection department, and is now en-

gaged upon expert woik. Mr. Norton was chief inspector

ot the department for a time, and while in that capacity

raised the standard ot inspection considerably and made
many friends.

J. W- Johnson, manager of the lighting department of

the western office of the General Eleciric company, Chi-

cago, has severed his connecUon with that company. Mr.
Johnson's resignation wiil doubtless be something in the

nature of a surprise to his many friends, as he was one of

the company's most expeiienced and valuable men. Be-

sides attending to personal business Mr. Johnson will

avail himself ot the opportunity for a much needed rest.

NEW INCORPORATIONS.
Chicago Suburban Eleciric company, Chicago, 111.;

capiial stock, $t,030,co5; to construct and operate street

railwa}S.

Economic Electric Engine company, Chicago, III.; capi-

tal stock, $100,000; to maru'acture and sell electric motors,

engines, etc.; Charles A. Jackson, Chicago, III.

Akron & Cuyahoga Falls Rapid Transit company,
Akron, O.; capital slock, $300,000; to build an electric

street railway from Ravenna, O., through Kent and
Akron to the village of B^rbeton.

Council Bluffs & Lake Manawa Electric Railway com-
pany. Council B.ufTs, la.; capital stock, |5o,ooo; to build

and operate an electric railway from Council Bluffs to

Manawa, la.; J. W. Bedford, Council Bluffs, la.

TRADE NEWS.
The E. P. Gleason Manufacturing company has re-

moved its Chicago office to 1S3 Dearborn street, where

the resident representative, F. L. Johnson, will have im-

proved facilities to look after ttie company's Chicago

business.

The New Era Iron Works have been incorporated at

Dayton, O., with a capital stock of $50,000 to manufacture

gas engines and iron specialties. Their engine, the New
Era, has been in successful operation for nearly two years.

It will be built principally in the larger sizes, and especial

attention given to its construction for private electric light

plants.

The American District Steam company, Lockport, N.Y.,

is calling attention to its HoUey system of underground

steam distribution for healing dwellings, stores, offices,

churches and public buildings by exhaust steam fiom

steam-driven electrical plants and other steam machinery.

The system has been designed to add to the economy of

operation of such plants.

The demand for the Allen soldering stick, a specialty of

the Electric Appliance company, Chicago, as a substitute

for soldering salts and acids, keeps briskly on, and is in-

creasing from day to day. The company has received

among numerous testimonials on this specialty a letter|from

one enthusiastic customer who says that wiih the Allen
saldertng stick he can so'der everything; that he is even
able to solder common iron spikes solidly together without
tiling the surfaces in any way.

A valuable book to those interested in this country's
commercial relations with Mexico has been issued by
Philip G. Roeder. Cleveland. The volume is called an
exporters' hand book of Mexico and enumerates the lead-

ing manufacturers and business men in that country, as
well as dwellirg upon the custom bouse regulations. Mr.
Roeder reports a growing demand for American elec-

trical machinery, and a perusal of his work will doubtless
be of interest to the electrical trade.

The S aniey Electric Manufacturing company, which
has just placed upon the market its new two^phase alter-

nating current system of electrical distrihu'ion, is build-

ing an extensive addition to its factory at Pittsfield, Mass.
The company has also opened a western office at 307
Dearborn street, Chicago, in charge of J. B. Wallace and
William S. Hine. Both of these gentlemen are experi-
enced electrical men, and they regard the prospects of the
new apparatus as exceedingly bright.

The Lynn Manufacturing company, Boston, Mass., is

calling the attention of the trade to its electric railway

line material which is now in use on many of the leading

roads in the country. Each piece is made of bronze and
gun metal castings, thoroughly tested before leaving the

factory, and insulated with tho sinew compound, which is

noted for high insulation, toughness and durability. It is

the aim of the company to produce goods which will

recommend themselves. An illustrated catalogue has been
recently issued by the company.

The Simplex Electrical company has opened a Chicago
office for the sale of its insulated wires at 1137 and 1138
Monadnock building. The. western business will be in

charge of H. R. Hixson, who was for several years with
George Cutter, the former western selling agent, and who
has a wide acquaintance with the local trade. Mr. Hix-
son is energetic and popular, and can hardly fail to score

a success in his new position. A stock of Simplex wire
will be kept on hand in the basement of the building at

308 310 Dearborn street, and from it prompt shipments
can be made.

The Commercial Electric company, Indianapolis, Ind.,

has issued an illustrated folder which, in addition to de-

scribing its type of dynamos and motors, contains a num-
ber cf testimonials regarding their operation. The special

advantages of these machiies are wrought iron fields,

single depth of wire on the armature, low armature re-

sistance, short air gap, small exciting force required in

fields, small flDor space required, light weight, moderate
speed and high efficiency. The company carries a large

number of these machines in stock and thus is enabled to

fill orders promptly.

The Metropolitan Electric company. Chicago, has upon
exhibition in its store, 186 and 188 Fifth avenue, a full

line of the Kester arc lamps in all styles of ornamental
fixtures and globes. These lamps are being extensively

pushed in the West and possess many qualities of merit

which will be taken into consideration by purchasers of arc

lighting apparatus. The company has been having a large

sale of the P. & B. products, and I. X. *L. weatherproof
wire has also been attracting considerable attent'on. The
sales of Mac tape have been very satisfactory and N. I. R,
wire has been as successful as usual.

A copy of the new catalogue issued by the Electric

Storage Battery company of Philadelphia has been re-

ceived from Pierce & Richardson, No. 1409-1410 Man-
hattan building, Chicago. This catalogue is one of the
most complete ever issued by an American company in the

accumulator business and contains, first, a list of the allied

companies for the manufacture of the chloride accumula-
tor, then a brief description of the process of manufac-
ture, curves showing capacity at various rates of discharge,

and efficiency curves, a comparative table of the various

makes of batteries, and the specific guarantees as to main-
tenance which this company makes. A picture of the cen-
tral station at Germantown, Philadelphia, Pa., is given,

and the work of the chloride accumulator on street cars in

Paris is described at some length. It is a matter of inter-

est to know that in this system alone there are 61,700
plates and the batteries have now run over one million car
miles. The remainder of the catalogue is occupied by
tables describing the different sizes of plates and elements
manufactured by the company, together with instructions

for setting up and using the elements. Two flattering

testimonials close this extensive catalogue, which will be
placed in the hands of all interested in accumulator work.

BUSINESS.
The battery fan motor sold by the Wallace Electric

company, Chicago, is meeting with considerable success.

It is equipped with an eight-inch fan and runs on a fifteen

ampere hour storage battery cell for about thirty hours.

The motor is well constructed and is an excellent article.

The argument on the motion of the Consolidated
Electric Storage company against the Electric Storage
Battery company, manufacturer of the chloride battery,

for a preliminary injunction was brought to a close June
7th before Judge Green in the United States Circuit Court
at Trenton, N. J.

The C. & C. Electric company is pushing the sale of its

type M motor, which is noted for its high efficiency, me-
chanical construction and regulation. It has self-alignirg

and self-oiling bearings, automatic cut-off, double-pcle
starting boxes and reaction brush holders eliminating wear
on the commutator.

S. S. Creider, Sterling, 111., manufacturer and dealer ia

electrical and surgical instruments and appliances, is the

agent for the Viaduct magneto fire a'aim sysiem. He
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makes a specialty of electrical engineering, makes estimates

for isolated plants, installations for light and power pur-

poses and does storage and primary battery work.

The Metropolitan Electric company, Chicago, has be-

come the general western agent for the Kester compound
for commutators, which, although very well introduced in

the Eist, has not beccma so well known in the western

territory. It is manufactured by the F. P. Little Electrical

Construction & Supply company of Buffalo, N. Y.

The D'Unger Long Distance Telephone company, Chi-

cago, announces that it will install the following exchanges

this summer: In Minnesota, 41; New York, 11; Florida,

3; Alabama, 6; Wisconsin, 5; Illinois, ii; Indiana, 4;

Ohio, 16; Kansas, 9; Missouri, 13; Arkansas, 3; Michigan,

19; New Jersey, 2; Massachusetts, 11; Tennessee, 2. The
number ot instruments to be installed ranges from 18 to

600.

W. S. Seaman &Co., 216 East Water street, Milwaukee,
Wis. , are placing upon the market a line of telephone booths

embracing a variety of more than 20 patterns These
booths are sound-proof and neutralize the noise of pave-

ments, typewriting, telegraph instruments and all kinds of

machinery. A catalogue has been issued by the firm which
gives full particulars and which will be sent upon applica

tion.

F. A Schefifler, who has been connected with the Stirling

company for the last year as its sales agent in New York,

has gone to Boston, where he will co-operate with J.

Bradford Sargent, the New England representative of the

S'irling company, in his efforts to bring the Stirling boikr

more prominently before the steam users of that section,

John MacCormack, who is well and favoarbly known to

the boiler trade throughout the East, succeeds Mr. Schtffler

as manager of the New York office of the Stirling com-
pany.

The Electric Appliance company, Chicago, is calling at-

tention to the fact that the pleasing effects in fancy illumi-

nation wh'ch form such an attractive feature of the

Masonic Temple roof garden and scenic theaters are pro-

duced entirely by Packard lamps furnished by the Electric

Appliance company. Several thousand Packards of all

sizes, shapes and colors are used in producing the beautiful

effects.

The Great Western Manufacturing company, Chicago,
which recently removed from 207 S luth Clinton street to

more commodious quarters at 116-120 Market street, re-

ports that the prospects for doing a good business within the

next few months are very encouraging. The company's
facilities for 61ling orders promptly are better than ever

before, and with ihe large number of excellent specialties,

together with its popular type of electrical machines, en-

able the company to meet any demand made on it.

W. B. Stewart is now a partner in the firm of E. P.

Roberts &Co., mechanical and electrical engineers, Brain-

ard block, Cleveland, O. Mr. Stewart has had 29 years'

prac ical experience in steam engineering and general

machinery and eight years in electric light and electric rail-

road work. He is a fine machinist and undoubtedly the firm

will be very much stfengthened by his connection with it.

The consulting business of the firm is at the present time

in a flourishing condition; it has 10 engines and dynamos
being placed under its specifications and awaiting its tests,

as well as several "boilers, and also some miscellaneous

machinery. The preliminary estimates for a so mile elec-

tric road and a number of wiring plans, of which the firm

makes a specialty, the mechanical and electrical design for
a 15 ton elevator with special machinery, and two legal
cases for which E. P. Roberts & Co. are technical experts
have been secured.

Announcement is made ihat the Co-operative Electric
Light company, Chicago, has purchased from the Westing-
house Electric & Manufacturing company a directly con-
nected outfit consisting of an alternator of 3 500 lights
capacity driven by a Westinghouse engine of 330 horse
power capacity. The addition of this machine at the com-
pany's North Sic^e station will give it a capaciiiy of about
13500 lights. The business of the company is being ex-
tended and it is not improbable that a second station may
be added some time in the fulure. The existing station
was illustrated and described in the Wkstern Electri-
cian of March 3, 1894. Among the electrical machines is

the large directly coanected Siemens & Halske alternator
exhibited at the Frankfort Exposition.

McLeod, Ward & Co., 91 Liberty street. New York, are
pushing the sa'e of their specialties with considerable
success. The Kinsman desk light in particular is being
extensively introduced, both in its stationary and portable
forms and several new styles and applications of the lamp
have been recently made. The safety insulator, which was
only recently placed upon the market, has rapidly become
popular and is now one of the firm's leading specialties.
It presents a neat appearance mechanically and electrically
arid does not injure the insulation of the wire. There is a
slight rise on the upper piece of porcelain, so that when
the lower piece is screwed up the wire is clamped firmly,
and is thereby bent slightly, so that it cannot be pulled in
either direction. It can be put up very read ly without the
use of a screw-driver or other tool.

ILLUSTRATED ELEGTRIGAL PATENT REG0RD.

520.763. Multiphase Current Motor. Louis Bell, Boston,

Mass.
The invention consists of the combination in an electric motor

of a member having a multiphase winding", .1 second member
in intimate magnetic relation to the fiist, the second member
having a winding by which direct currents are passed around

^-the poles and substantially surrounding ihe first member, and
so disposed as to produce a practically continuous line of poles

around the member upon which it is situated, and a closed cir-

cuited winding also disposed in the pole faces so as to produce
a continuous polarity substantially surrounding the face mem-
ber.

520.764. Method of and Means for Starting Alternating

Current Motors. Louis Bell, Boston, Mass.

The invention relates to methods for starting single-phase
alternating current electric motors, and has for its object to so
arrange the starting mechanism ihatsuch motor shall have con-
siderable torque at starting or be capable of starting under load,

it being especially adapted to the case of alternating current in-

duction motors comprising an inducing element such as a field

magnet coil, or coils, conveying the alternating current, and an
induced element such as an armature wound with closed cir-

cuited conductors.

520.772. Fuse Box. Axel Eckstiom, Lynn, Mass.

The invention relates to safety cut-outs or fuse boxes for elec-

tric lines, an- its object is to protect the fuses from the weather,
permit them to be readily inspected and facilitate their renewal
when burned out.

520.773. Armature for Dynamo-electric Machines. Her-
mann F. T. Erben, Schenectady, N. Y.

The invention relates to armatures for dynamo-electric ma-
chines, and particularly to those designed for the generati' n of
large currents in direct driven multipolar generators, and has for

its object to provide efficient ventilation, a strong mechanical
construction, a means of leading the large conductors used in

such armatures around the spider arras without the complica-
tion which has been found necessary to preserve the strength of
the spider, and efhclent means of clamping laminations of the
core.

520,776. Lightning Arrester. John W. G!bboney, Lynn,
Mass.

The invention consists in a constantly maintained shoTt cir-

cuit of sufficiently high resistance to prevent any leakage of the
working current or permitting free passage to static charges,

A spark gap arrester is used to cany off the heavy static

charges

.

520.780. Electric Motor Truck. John C. Henry, West-
field, N. J.

The invention basin view the combining and arranging of the
parts in such a manner that the truck frame, side rods and
track rails all assist in forming a path for the conduction of the
magnetic lines of force from one pole piece to the opposite one;
the placing of the speed reducing gears in such a position that
they are protected from injury by the car wheels and track
rails, and a means of regulating the motor without artificial re-

sistance, dangers from self-induction or injuries from flashing,

as well as means for protecting and insulating the field coils in

a liquid insulation.

520.781. Dynamo-electric Machine. Albert B. Herrick,

Schenectady, N. Y.

This invention is a method of and apparatus for taking a
plurality of currents of different potential from a single dynamo-
electric machine, and has for its object to provide an efficient

means of compensating for the drop ia an extended system of
distribution.

520.782. Electric Motor. Alfred Hinman, Olympia,
Wash.

Claim I reads:

In an electrical motor the combination with a supporting
frame, of two or more field magnets within the frame, the pro-

jecting ends of each of the field magnets being beveled and
pointed; a supporting shaft mounted within the standards, and
provided with two supporting disks, these disks having radial

seatings adapted to removably hold a series of armature coils,

one of the disks being dished so as to provide a supporting
sleeve; and a commutator fixed to the sleeve, as well as the
usual accesories of the electric motor.

520,784. Electric Motor Controller. William J. Hopkins
and Theodore Stebbins, Boston, Mass.

The invention relates to electric motor controllers, and is de-
signed particularly for use on electric railway cars where two
or more motors are employed, and where variations in speed
are obtained by changing the relation of the motors from series

to multiple, or vice versa.

In claim i the inventor states a methcd of controlling electric
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motors, which consists in first connecting them in series with a
resistance, gradually cutting out the resistance, connecting the
motors m multiple, and simultaneously relnserllngthe resistance

in series therewith, and finally gradually cutting out the re-

sistance.

520.786. Ear Pad for Telephone Receivers. James W.
Kinniburgh, Wellington, New Zealand.

The inventor describes an car piece for telephone receivers.

The invention consists in providing an ear piece which can be
adapted to the outside of the orifice of ordinary telephone re-

ceivers by suitable clips or altachmenis, the object being to

produce a device which may be placed upon the surface ex-

posed to the ear and readily renewed when desired.

,

520.787. Electric Locomotive. Walter H. Knight, Lynn,
Mass.

The invention relates to electric locomotives in which there
are two or more axles, each provided with a driving motor, and
in which the several motois are provided wiih a controller,

which is in effect a switch for connecting the motors either In

series Or in parallel, and also preferably at inteimediate pomts
in series parallel groups.

ho. 520,789.

520.788. Stand for Controlling Electric Circuit?. Edward
R. Knowles, Middletown, Conn., and Edwin H.
Park, Millbury, Mass.

The invention relates to apparatus for controlling currents of
electricity supplying power lo electric translating devices, such
as motors and lamps. While It is useful in controlling, either at

a distance or near iby, one or more translating devices of any
kind, It has been more particularly designed to govern an elec-

tric searchlight or projector.

520.789. Voltmeter. Edward R. Knowles, Middletown,
Conn.

The lines of force of the permanent magnet B, in the accom-
panying illustration, thread themselves through the soft iron
needle or armature H^ and turn it until it comes to rest in the
position shown in the dotted lines in the drawing. The torque,
tending to return it lo this normal potilion, increase? with the
deflection of the needle from this position. The passage of an
electric current through the coils C"l C" tends to swing the
needle toa position parallel with ihe axis of the spool C, but
the torque exerted decreases as the needle approaches that
position. When the opposite force of the magnet and the coils

balance each other the needle comes to rest, and the* index
points on the scale to the number indicating the voltage of the
current. The currents induced by the armature // in a sur-
rounding shell of copper retard or dampen the movement of the
armature, and thus prevent the index from oscillating so much
as to render it difficult to get an accuiate reading. Ihe push
button enables readings to be taken at will, by merely closing
the circuit through the coils C C2, The removable shell enables
the needle with the spider and its bearings to be quickly re-

moved for repairs or adjustment, or lo permit other shells con-
taining different needles to be inserted.

520,794. Electric Elevator. William D. Luiz, Philadel-

phia, Pa.

The improvements set as forth in this patent have reference to
electric controlling devices for elevators, etc More particu-

larly the invention comprehends certain features or improve-
ments in the controlling mechanism for varying the speed of
movement of the car under the action of an electric motor, and
permits of the control to be had from the moving car or cage.

520,795. Electro- protective System for Locks. Morris
Martin, Maiden, Mass.

This invention has for its object to provide an electro-protective
system for stores and like places, including a novel lock for the
door, comprising a bolt mechanism constructed to be operated
by two keys of different make or design. The lock In a certain
condition is electrically controlled, so that during the time the
lock is so controlled the employes' keys are rendered inoper-
ative. The system also includes a registering mechanism oper-
atively connected to the lock, and located in the office of the
store and accessible only to the proprietor.

520,800. Alternating; Current Motor. Olof Offrell, Mid-
dletown, Conn.

The invention consists of an alternating current motor, hav-
ing its field magnet core composed of laminations of sheet iron
insulated from one another by sheets of paper, the whole being
clamped firmly together between end frames of non-magnetic
metal, the frames containing bearings for the armature shaft.
The construction of the commutator also is novel, and so, too,
is that of the brush holders. The field coil is divided into sec-
tions, and a switch is provided for connecting these sections
either in series or in parallel as desired.

520.809. Means for Preventing Arcing in Electric Power
Stations. Elihu Thomson, Swampscott, Mass.

The invention comprises means designed to be used in con-
nection with electric power installation, in which are employed
currents of electricity of great volume and considerable poten-
tial, such as will maintain arcs across spaces which are sepa-
rated by only a small interval. This patent Is an extension of
a former patent isssued to the inventor, in which a jet of air is

forced between the discharge terminals upon the interruption
of an electric circuit.

520.810. Elect ic Reciprocating Motor. Elihu Thomson,
Swampscott, Mass.

The present indention relates to electric reciprocating
mechanism, such as rock drilling machines operated by electric
currents, and has for its object the production of a vigorous re-
ciprocating machine operated by electric currents with a maxi-
mum of efficiency and economy. The invention, while applied
directly to rock drills, is applicable to other cases in which it is
desirable that a powerful reciprccating movement maybe ob-
tained from electric currents. A continuous current is utilized
for polarizing the apparatus, and an alternating undulatory cur-
rent for causing the movable portion of the apparatus to
vibrate at a proper rate, the alternating current bemg caused
to have its periods of alternation to coi respond with the natural
period of vibration of the apparatus. The continuous current
is made to set up a circular or transverse field of maenetl.=m,
and alternating currents are sent through a movable coil placed
in the field, so as to cause vibration of the coil. The construc-
tion of the motor is shown in the accompanying illustration,CO representing the coils. /> Z>1 a central core composed of
a hollow Iron tube, having flanged plates /'/^l,and //an outer
iron shell. The coils are wound so that the current moves through
them in opposite directions, and therefore produces consequent
polarity in the center core. iVIounted in the annular or trans-
verse field formed, is a movable coil or set of colls 7", moving
longitudinally. This being a movable coil, connections are
made by springs, as at 6", to proper posts for conveying current
to the moving coils.

520.811. Electric Meter. Elihu Thomson, Swampscott,
Mass.

The invention relates to electric meters formerly patented by
the inventor, upon which this invention is an improvement. It

has for its object lo provide a means for starting such a meter
under small loads, and particularly a means of providing an
initial field or energy supplying crcuit sufficient to overcome
the friction co-efficient of such matters as the inventor has pre-
viously described. For this purpose is provided, in addition to

the series coil of the meter, an auxiliary or shunt coil wound in

relation to the armature in such a way as to furnish the field

required.

520,820. S'gnal Light Fixture. William Carter, John
W. Dawson and Joseph Meyrick, Jr., Louisville, Ky.

'I'he invention consists of the combination in an electric flash

lamp of a valve seat within an outer shell, a gravity valve In

the seat, a diminutive channel between the valve seat and
valve, and an electro-magnet supported on the outer shell, with
its poles in convenient proximity to the valve.

520.822. System of Circuit Control for Electric Machines.

Charles E. Davis, Chicago, 111.

The invention relates to electric starting devices for electric

mo ors, and crns'sts in combining therewith mechanism whereby
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tlicftarling (icvii'os may iilsn be iisctl to Rovern or control llic

current t-nterinK il'<^ itiotur, nl liic siinic time liriny combined

with llic device, wh'cli nulomaticiilly convert the motors or

one of them into a Ki-neralor, wlurcby current is ;irodiicc!d at

Ihr expense of nRihiinical energy, which, being consumed,

muses ri-tnrdniion nnd final stopping of the motors nnd con-

nected mncliintTv.

520855. Feed Wire Insulator. Charles A. Lieb, New
'York, N. Y.

Thi'J invention relates m feed wire insulators, or, more prop-

el ly, to the cap nnd cone insulation commonly used to support

the feed wires or otlier Inrge wires upon poles, and has for its

object to produce an cITicicnt insulator with a clip or grip for

the wire which can be qasiiy attached, and which can be easily

and cheaply construct* d.

523.852. Electric Switch Box. EdwarJ R. KdowIcs,

Mtddletown, Conn.

This invention was designed especially for use on search-

lights, but it is use'ul in any situation where the switch con-

tacts must be thorouRhly protected. It consists in a double-

polr snap switch enclosed in a water-tight box, having un oper-

ting handle on the outside of the box.

'

'I
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NJ. 520,810.

520,9 3. Electric Circuit Regulator. Harry F. Waite,

New York, N. Y.

The invention relates to electric current regulators, and has
for its object more particularly to provide means by wh'ch elec-

tricity may be conveniently and properly appMed in the treat-

ment of diseases, and especially to provide means by which
currents of different strengths and kinds may be applied to the

patient, and whereby intCiTuptions of the current of various de-

giees of rap'd ly can be obtained and controlled. The inven-

tion as shown compiifes an electric motor B, mounted upon an
insulated base. Mounttd on the armature shaft tTof the motor
is a circuit breaker D, consisting of an insulating body, having
eight or more metallic plates (/, arranged upon its surface. D'
is a brush, and F is a pole changer. Connected to the armature
shaft is a train of reducing gears G, and these are connected Lo

drive the ccimtershafl //, having mounted thereon a circuit

breaker //', which may be of the same construction as the c'r-

cuit breaker £>, and may be o.ovided with one or more contact
plates on its surface, and combined with the shaft // is a suit-

able brush or spring arranged to bear on the periphery of this

circuit breaker, and both are cc^nnected in circuit. By this re-

ducing train it is pi^ssible with the same mechanism to produce
breaks in the circuit as seldom as is desired, while with the cir-

cuit breaker D very rapid interruptions or breaks in the circuit

can be produced.

520.926, Lever Controlling Device. Arthur H. Johnson,
Rahway, N. J.

This invention relates to an improvement in lever controlling

devices, in which the unlocking of the lever depends upon the
closing of the electric circuit which controls the lever-locking

device. It is particularly well adapted to practical use in (on-

nection with a switch or signal oprra' ng lever whce it is de-

sirable that a signal for admiiting a train tc the block should

not be permitted to be set to safety until a preceding train

shall have passed a predetermined point in advance.

520.937. Trolley Wire Supporter. Louis McCarthy,
Boston, Mass.

Means are provided in this invention by which the rigidity of

the trolley wire in center pole overhead electric railway con-
struction is avoided The accompanying drawing is self-

explanatory of the invention, 2 being a bracket arm and 3 the
trolley wire.

520.938. Closed Conduit for Electric Railways. Paul

Plcdeck, Sr., Cleveland,©.

The object of the invention is to provide a means of com-
pletely closing the conduit of an underground trolley system,
leaving no slot or open spa-^e in the roadway, and completely
covering up and closing the electric trolley and conductor
mechanism.

NO. 520,9^8.

520,940. Dynamc-electric Machinery. Coleman Sellers,

Philadelphia. Pa.

One of the claims reads;

A dynamc-electric machine having a vertical shaft carrying
a bell shaped revolving field or armature and supported within
bearings carried by spider frames detachably secured in con-
centric bearings upon projections within a cylindrical fiame
wh'ch is provided with projections which rest upon the bed-
plate, and which are capable of adjustment thereon to secure
alignment with the powfr shaft without distuibing the de-
termined concentricity of the stationary and revolving parts of
the machinery.

520.963. Ammeter. Edward R. Knowles, Middletown,
Conn.

The proposed ammeter is an instrument having a bar helix of
a particular shape by which the advantages of two coils placed
eccentrically are obtained.

520.964. Voltmeter. Edward R. Knowles, Middletown,
Conn.

The object of this invention is to enable the field coils to be
brought close together so as to nearly surround the needle, and
thus give a birongrr action thereon. Ihe damping device is

phircd nutsidtr of the ci'ils, and consists of a fan blade In a

cli sid chamber. The strength of the permanent maRnet is ad-

justable by mciins of a sot iron bridge, and the matjnct is set

lit an angle lo the field coi's in order to give the need e a long'T

range of inovemeni,

520,965, S>stem of Electrical Distribuion. Benjamin
G. Lamme, Pittsburg, Pa.

The invention relates to methods and means whereby the

advantages of alternating current transmission can be combined
with those of direct current distribution, and whereby, fiom a

ronblant current gencrntor and at a central station, currents of

reduced potential and constant quantity may be obtained on
the line, lieduclion of potential while usual y found con-
venient, is not, however, am essential feature of the invention.

In practicing this invention it is also possible to obtain differ-

ent potentials simultaneously at difftrent points and keep the

current constant at such points.

520.970. Method of Econom'z'ng the Energy of Alter-

nating Currents. Charles F. SCott, Pittsburg. Pa.

The invention relates toalternating current systems of elec-

trical distribution where transformers are employed for the
purpose of modifying the potential of current supplied at points

of translation. I he object of t^e invertion is the production
of means by which those systems or portions of systems which
are run on light load or on practically no load for a large portion
of the time may be operated with a minimum loss in ir^n and
copp r cf iheconverters.

520.971. Electric Ral^vav Overhead Switch. Mi.ler A.
Smith, Brooklyn, N. Y., and William Clabaugh, New
York, N. Y,

The object of this invention is the improvement of devices
such as switches, crossings, etc., employed in connection with
an overhead electric railway and in:erpolated in the line of the
overhead wiie.

520,975. Converter System for Electric Railways. George
Westinghouse, Jr., and Charles F. Scott, Pittsburg,

Pa.

The invention has relation to improvements in a former
patent in which an alternating current of high potential is gen-
erated at the power station and conveyed to properly placed
converters in which the potential of this current is reduced, and
the seconda'y circuits are employed for driving motors upon
the cars. The object of the invention is the provision of means
by which the sectional conductors when not employed in feed-

ing the car motors may be supplied with an extremely low poten-
tial by which, when the motors are being fed from any given
section of working conductors, the potential supplied thereto
may be raised gradually above that supplied when the con-
ductors are not active. }'>y these means the leakage under
normal circumstances is greatly reduced, and particularly in

those cases in which the return is through the rails or earth.

520,991. Electric Arc Lamp. Louis E. Howard, Plain-

field, N. J.

The inventor surrounds the light-giving portion of the lamp
with a gla<;s or other transparent enclosing chamber, which, in

the case of an arc, would be preferably made substantially air

tight, and exposes the walls of this chamber to certain metallic
vapors, by which process it is uniformly coat^d with a thin film

of a metallic oxide, or other compound, which will, on trans-

mission of light through it, create uniform diffusion, and when
the containing envelope is sufficiently tmall will be rendered
phosphorescent or self-luminous.

520,996. Electric Arc Lamp. Louis B. Marks, New
York, N. Y , and Clarence Ransom, Passaic., N. J.

The invention is designed to admit of operating an arc lamp
placed directly across a pair of constant potential mains at the
voltages ord narily employed without the interposition of idle

resistance, and without wasting energy by permitting a current
of great amperage to flow through the lamp, 'i'his result is

accomplished by establishing between the electrodes a drop of

potential sufficient to admit of a small flow of current, and by pro-
viding means by which such an arc may be continuously main-
tained so as to insure the operation of the lamp.

521,010. Conduit Electric Railway System. James B.

Brand, Milwaukee, Wis.

An underground conduit system is illustrated in this patent,

in which A of the accompanying drawipg,which is alongiiudinal
sectional view, is a slotted casing or tube, to be p'aced under-
ground between the tracks. C designates a suitable pipe sup-
ported as indcated, at c. I'he conductor Z> is embedded
in an nsulating material £, located in the Liwer part of the
pipe, F F are verliial tubular connettions, thiough which
plungers C G extend, carrying at their lower ends c ntact
shoes ^.^. To the upper ends of the plungers G G are secured
sections A' A' of the service rail, the sections being prvotally

engaged with the upper ends of the plungers. It will be .'een

by the drawing that, as the car advances, the contact device B
is brought into engagement successively wiih the several sec-

tions of the service ra'l, these sections being depressed and
brought into connection with the conductor D as the contact
device advances, and but one section A'of theservice ra'l being
in circuit at one time. As 5oon as the contact device has
passed from one section of the service ra'l into engagement
with the next adjacent section the springs supporting the
plungers connected with the first mentioned section will serve
to automatically raise the plungers and the movable sections,

so as to break the electrical contact between the plungers and
the conduitor.

<2i,oi8. Connection for Electric Wires. James Y. De-
Mott, Newark, N. J.

Claim I reads:
An improved electrical connection or ioint comprising a plate

of conductive metal bent longitudinally at the center to form a
raised rib, and having its opposite edges turned on to the rib
and forming a joint.

Another claim reads:

The combination with the overlapping wires pC a sheet metal
plate centrally bent to form a ridge which hugs the sides of the
wires and extends to a point substantially in line with the centers
of the wires, the opposite edges being turned over the wires
onto the rib, and the whole be ng crimped transversely to hold
the parts together.

52T,n46. Electrical Annunciator. Frederick W. Ross,
Boston, Mass.

This inverition relates to electrical annunciators in which an
index hand is controlled by a lever, and the movements of the
lever are controlled by Ihe armature of a single electro-magnet
to release the lever, and thereby move an index finger, the ap-
apparatus being replaced by means of a lift,

521,051. Sjstem of Electrical Distribution by Alternating
Currents. Charles F. Scott, Pittsburg, Pa.

The invention involves a system of electrical distribution in
which multiptiase currents of different numbers of phases are
employed, and a novel method of and apparatus for accom-
plishing the change from one number ol phases to another
number of phases.

Claim 2 reads:

An apparatus for the transformation of two-phase alternating
currents to three-phase alternating currents or vice versa, con-
sisting of the combination of two alternating current transform-
ers, the ratio of the length of a coil of one transformer to the

length of tlic corresponding coil of the other transformer being
approximately that qf one to one-half the square root of three,

and electrical connections from one terminal of the shorter of

the coils to approximnU'Iy ihe middle point of the r)ther of the
eoilH.

521,065. Electric Alirm Clock.
Detroit. Mich.

J hn S. Whitehead,

The invenlitm consists principally in the novel arrangement
of :i circuit-cldsing device consisting of an electric break formed
f)f two self-closing metallic contacts forming pirt of the circuit

and an insu'ating lever adapted to hold the break open in one
position, and to be moved nut of ihi-i posiiiim by the operation
of the mechanical alarm, the arrangement being such that Ihe
electric current is closed without passing through the clock
frame.

521, r85. Electrical Governor for Water Wheels.
English, Lowell, Mich.

Carl S.

The invention has for its object to p-ovide novel mechanism
for automatically regulating the sup 'ly of water to a water
wheel that is utilized to fjenerate power for on e ectric dynamo,
in such manner that the amount of water supplied to the wheel,
and conseqiienliy the power develi'p -d by the wheel, shall be
increased and dimin'shed i.i prnporlion to the amount of wurk
required to be performed by the dynamo.

.-M~

521,089.
La.

Electric Meter. "Warren B. Reed, New Orleans,

It is the purpose of this invention to provide and combine
with a meter for measuring and registering the consumption of

current upon lamp circuits, the speed of which is variable in

proportion to the varying consumption of the current, means
whereby the latter may be used in connection with the regular
three-wire Edison circuit with correct indications under both
normal and abnormal conditions.

521, egg. Electric Heating Apparatus. George D. Bur-
ton, Bostoj, Mass.

Claim I reads:

In an electric heater the combination of a central hub at-

tached to one terminal of the converter and provided with
means for receiving one end of the rod to be heated and an arc-
shaped conductor attached to the other terminal of the con-
verter arranged to swing radially toward and away from the cen-
tral hub, and provided with a jaw arranged to hold and make
contact with another part of the rod to be heated.

52 1 . 1 24. Section I nsulator. Herbert B. Nichols and
Frederick H. Lincoln, Philadelphia, Pa.

The principal objects of the invention are to provide a sim-
ple, durable and effective section insulator for the conductor of

an electric tiolley system, to provide a section insulator with
means adapted to readily permit of the establishing of a circuit

by the formation of atiridne over the device, and to provide a
section insulator in which the construction and arrangement is

such that the momentum acquired by the motor car in its travel

will carry it over the break in the line established through the
insulator by i:s interposition in the main conductor.

521.125. Electric Subway. Jime's J. E. Philips, Brook-

lyn, N. Y.

The primary object of this invention is to place conductors
or cables in a duct or conduit, without undue or injurious fric-

tion to the conduit or cable or to the conductors or cables

already laid, and without the necessity for the use of com-
plicated and expensive suppoting mechanism apparatus for

operating it.

521,131. Incandescent Lamp. Detlef C. Vosg, Boston,

Mass.

Claim I of this invention reads:

A cement plug wire holder for incandescent lamps composed
of the metallicoxides of lead, alumina and manganese, high in

NO. 521,010.

oxygen and mixed, fused and blended by heat into a homo-
geneous cement free from silica, potash and sodi of lime.

Another claim reads:

An incandescent electric lamp composed of an incomplete
glass receiver in combination with and united to the surface of

an insulating plug which carries in and surrounds the leading-in

and filament carrying wires.

521,138. Electric Motor for Dental Engines. W. A.
Crowdus, Chicago, 111.

The object of this invention is to provide an electric motor of
suitable construction adapted to drive, engage with, and oper-

ate a dental engine head and means by which it can be quickly

stopped from rotation when the current is shut off.

521,144-
III.

Annunciator. Thomas J. Thompson, Chicago,

The invention consists in an electric annunciator of the com-
bination with the single spool of a core provided with project-

ing ends forming the pole pieces, adjustable screws inserted in

the end faces of the poles, the armature loosely mounted on the

screws and provided with a notch, the latch being rigidly

mounted upon the same shaft with the pointer or indicator, and
a stud forming the bearings of the shaft, this shaft being cut

away to admit the latch and permit its rotation.
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Electrical Power Transmission at West
Pullman, HI.

In the vicinity of Chicago, and probably in the whole

West, there is no more notable factory plant for the trans-

mission of power by electricity than that recently put in

operation by the Whitman & Barnes Manufacturing com-

pany of West Pullman, III. The plant is conspicuous not

only for its size and for the number of motors, but also for

the absolute reliance placed upon it to supply the power for

a large manufacturing concern. The factory is a new one,

and the establishment comprises thirteen buildings located

on several acres of ground just west of the city line of

other departments, and the power for nearly all the ma-

chinery is electrically transmitted.

The engine and dynamo room, or central power station,

is illustrated in Fig. i. In the foreground is a lighting

dynamo directly coupled to a Ball & Wood simple engine

of 100 horse power operating at 300 revolutions per minute.

This dynamo is a no volt multipolar machine of 65 kilo-

watts capacity and supplies current to about i.ooo 16

candle power lamps in the various buildings. Back of this

engine-dynamo, as seen from the spectator's point of view

in Fig. I, is the big power generator, which is shown

separately in Fig. 2. This generator is of the largest type

paper. The construction is such that in case of accident

one or two bars may be removed without disturbing the

others and the necessary repairs easily made. The field

poles are of cast-steel, bolted to a cast-iron frame. The
coils are wound upon galvanized iron spools with brass

heads, and these spools are supported away from the pole

pieces in such a manner as to permit free circulation of air

to their inner as well as outer surfaces. The base and
pillow block boxes are cast with the lower half of the

magnet to secure greater rigidity.

The smalt two-pole no volt dynamo shown in Fig. 3 is

really a portion of the engine room equipment, althoug

Chicago. The Whitman & Barnes company

tures wrenches and harvesting knives, and its older factory

is at Akron, O. The building of the large establishment

at West Pullman is a significant indication of the western

movement in manufacturing and of the growth of Chicago

as a great manufacturing center. In erecting its western

factory the company has exhibited a very evident de-

termination to start out with the best facilities attainable.

The buildings are handsome and solidly constructed of

brick, generously supplied with windows. The sanitary,

heating and ventilating arrangements have been carefully

planned, and each workman is furnished an individual

wardrobe and has at his disposal bath and toilet conven-

iences which would be a credit to many a hotel. In the

method of power transmission the management has mani-

fested the same spirit of enlightenment and progress as in

FIG. I. ELECTRICAL POWER TRANSMISSION AT V^^EST PULLMAN.—ENGINE AND DYNAMO ROOM.

manufac- made by the Eddy Electric Manufacturing company, and, installed in another room

operated at a speed of 200 revolutions per minute, has a

capacity of 200 killowatts. It is supplied with compound

winding for a potential of 500 volts and has four poles.

It is directly connected to a 300 horse power tandem com-

pound engine made by the Ball & Wood company. Steam

is supplied by a battery of boilers in an adjoining room,

crude oil being used as fuel. Pure water is secured from

artesian wells on the premises.

As all the electrical power is generated in one machine,

the whole factory practically depending upon it, the necessity

for such a large and solidly built generator as that shown

in Fig. 2 becomes apparent. The machine stands eight

feet from the floor and weighs 40,000 pcunds. The arma-

ture is of the modern ironclad type, whh solid copper bars

insulated from the core and from one another by mica and

It is designed to be driven by

a belt from a line of overhead shafting not shown in the

picture, but has not yet been placed in operation. It can

carry 100 lights and will be used for light loads in the day-

time when it may be desirable to burn a few lamps about the

factory without starting the larger lighting dynamo. This

small machine is controlled from the engine room switch-

board. This board, shown in Fig. i, is ten feet long and

seven feet high. It is of brown Tennessee marble,

trimmed with white marble, and contains, beside the

necessary switches, cut-outs, rheostats and ground de-

tectors, two ammeters and two voltmeters, with illuminated

dials, of the Weston station type, and two Thomson re-

cording wattmeters, from which readings are taken every

day and preserved, to show the daily output of current in

comparison with the amount of fuel consumed.
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E'ght power feeders and four lijjht feeders comprise the

main branches of the wiring system. From the switch-

board the feeders are laid underground in vitrified tile to

eight centers of distribution, terminating in cu'.-out

cabinets built in the latest and most approved manner.

The wiring plan has been so well caculated that there is

only a difference of 1/2 voits in potential between any two

motors, although some of them are as far as Sod feet from

the switchboard. All inside wiring is overhead work, the

power conductors being supported on glass insulators,

while the light wires are run on porcelain. The incandes-

cent lamps are all wred on drop cord and furnished wiih

tin shades or guards.

Thirty-two Eddy motors, ranging in size fiom one to

fifty horse power, are supplied with current by the big

generator. These motors furnish the power for nearly

all the machinery in the factory, and are scattered

throughout all the buildings. In the the forge room, for

instance, there are two 50 horse power motors attached to

either end of a long line of overhead shafting. A picture

of one of these large motors is given in Fig. 4. In the

grinding room there is also a 50 horse power motor, which

drives a set of grinders, as well as a 25 horse power

machine employed for a similar purpose and a motor of

5 horse power capacity used to operate a suction fan.

Nearly all except the largest motors are suspended on

hanging platforms and are belted directly to main shafts,

from which power is supplied to different groups of

machinery. A good example of this is shown in Fig. 5,

which represents the wrench department, where, in one

room, three 30 horse power motors supply the needed

power to the shafting. A'l the motors are furnished with

automatic starting bo.xes, and double pole snap switches for

HG. 7. ELECTRICAL POWER TRANSMISSION AT WEST
PULLMAN.—THE SMALLEST MOTOR.

each motor are placed conveniently within reach from the

floor. By this arrangement the motor can be stopped

quickly in case of accident, while in starting the

operator must ascend to the platform, in the case of the

larger overhead machines, and satisfy himself that the motor

is running properly before be leaves it. To enumerate

all the uses to which the motors are put in this factory

would be to give a catalogue of the power machinery em-

ployed by the Whitman & Barnes Manufacturing com-

pany. In the wood working department there is a 15

horse power motor; in the machine shop one of 20 horse

power and another of 15; in the machine repair shop a 20

horse power machine, and so on. Five elevators in

various parts of the factory are operated by as many belt-

connected motors, a typical installation of this character

being shown in Fig. 6. In several cases smaller motors

are employed \o drive single machines, usually by belting

and a countershaft. Thus a 15 horse power motor-runs a

600 pound drop hammer; a big shear designed for cutting

2/2 by ;i inch iron rods is operated by a 5 horse power

motor placed on the rafters directly above; a large double

stamping and cutting press is tun by another 5 horse

power motor set similarly on the rafters, and an oil pump
is run by a' 3 horse power motor. In the instance last

cited a one horse power motor was at first employed,

and for six weeks it bravely carried a load of two and one-

half horse power before burning out. In the emery
polishing room is one of the smallest motors, Fig, 7.

This is only one horse power and drives a light line of

shafting.

The efficiency and economy of this plant are very satis-

factory. With a total rated capacity of motors amount-
ing to 546 horse power, the average consumption of elec-

trical energy is only 95 kilowatts per hour, or 126 >^ horse

power. With a loss in transmission of 2 per cent, and an
efficiency loss in generator of 4 per cent., it only requires

134 mechanical horsepower to supply the average of power

required. If belts or rope transmission had been adop'ed

and calculated for the total capacity of machinery, the

bulk of which is operit;d at a distance of 500 feet from

the steam plsnt, it wculd have required an output of 201

mechanical horse pcwcr to transmit the required 12()}^

horse power. Work on the plant was begun January 2d,

and the work was practically completed in April. A thirty

engineering points of interest near Detroit. The next

convention will be held in Montreal, June 14, 1895.

FIG. 4. ELECTRICAL POWER TRANSMISSION AT WEST
PULLMAN.—50 HORSE POWER MOTOR IN FORGE ROOM.

days' test was required and given, and the plant is now in

successful operation.

The electrical equipment was furnished by the Eddy
Electric Manufacturing company, while all of the construc-

tion work, including the switchboard, was supplied by

Gustave Monrath, who held a sub-contract under the Eddy
company.

Canadian Interests at Niagara Falls.

The commissioners of the Queen Victoria Niagara Falls

park and the officers of the Canadian Niagara Falls Power

company met on June g'h. At this meeting the plans for

the development of the great water power on the Canadian

side of the Niagara river were submitted by the power

company and accepted by the commissioners. The con-

tract and necessary papers were signed, and a corps of

engineers is staking out'the pit and the site for the power

bouse under the hill on which stands the Loretto convent.

The plans in many details are similar to those on this side.

A power house and the first excavations for pits will be of

similar dimensions. Three turbines of the same size as

those on the American side will be put down, and the

arrangement will allow the pit to be extended 1,200 feet if

it should be desired. Work 00 the wheel pit and the shot

tunnel and canal will be begun at once, it is said, and

pushed to completion.

Convention of Railroad Telegraph Su-
perintendents at Detroit.

The thirteen annual meeting of the railway superinten-

dents of te'egraph of the United States and Canada was

FIG. 6. ELECTRICAL POWER TRANSMISSION AT WEST
PULLMAN.—ELECTRICALLY OPERATED ELEVATOR.

held in Detroit, beginning June 13th. About 70 of the lead-

ing railway systems of the two countries were represented.

0. C. Green was chosen president and E. R. Adams
vice president, while P. W. Drew was re-elected secretary

and treasurer. A number of interesting papers were
read before the convention, and much of the time was
devoted to an inspection of some of the electrical and

Power Transmission at Tlvoli.
Pfof. J. A. Fleming, lecturing before the Royal Institu-

tion, f.oodon, described the interesting plant from which
2,000 h jrse power is electrically transmitted from the Falls

of the Anio, Tivoli, for iS miles over the Campagna to
Rome. From the upper levels of the Anio an aqueduct
has been, led whic.i delivers wrter to The top of an iron

pipe 150 feet above the power h-U5e. This power house
is placed about halfway down the declivity on which are
situated the famous cascades of Tivoli. The pipe is about
two meters in diameter and can deliver 100 to 150 cubic
feet of water a second wi h a head of 150 feet or nearly
2,000 horse power. The water is conducted to a series

of nine Girard turbines, six being of 350 and three of

50 horse power. The six larger ones are directly con-
nected with Garz alternators, which generate a current of
electriciiy at a pressure of 5,000 volts, while the three
smaller ones are used to drive the exciters. The current
is conveyed to Rome by four cables carried on 760 posts,

which are placed in a straight line across the Campagna.
Outside the Porta Pia at Rome it enters a transformer
house, where its pressure is reduced from 5,000 to 2.000
volts. Part is then used for arc lighting in the streets

of Rome, and the rest is distributed by underground
cables to various other ceDt:;rs, where it is again trans-

formed down to a pressure of 100 volts for use in houses.

FIG. 3, ELECTRICAL POWER TRANSMSSION AT WEST
PULLMAN.—AUXILIARY LIGHTING DYNAMO.

About 20,000 Incandescent lamps are thus supplied with
current.

Electrical Plant Needed at Messina.
According to the United States consul at Messina, an

electric plant is needed in that city, where at the present

time the gas company has no competition whatever. In

the course of his report Consul Caughy says:

The light furnished and the prices charged [by the gas
company] are both causes of great dissatisfaction to the
people ot Messina. The power is of only S candles, and
it costs about $1.92 (gold) per 1,000 cubic feet. It appears
to me that there is here a great opportunity for any enter-
prising electric light company, for in Italy, as well as in the
Uniteti States, the people are very willing to adopt the
latest and best illuminant.

For the installation of a plant for lighting stores and
dwellings and the furnishing of motive power the pros-

pects are equally favorable. The usual place of abode in

Messina, a> in the majority of other European cities, is the
apartment, or what we know as the "flat." The walls here
are never less than two, sometimes three feet thick, and are
built of stone, so that the introduction of gas pipes on any
floor except the first, where the connection is made from
the street, is attended with so much labor and expense that
very few houses, except those recently built, in which it

was carried during construction, are provided with it.

As to motive power, there is one applicant already in the
field, willing to adopt it as soon as it is installed, and that
is the tramwav company, which runs its lines from Mes-
sina to Faro Point, a distance of 9 miles, and to Barcelona,
a distance of 30 miles. At present the road is operateel
by dummy engines.

I realize that the first questions that will arise are. What
will be the cost of constructing a plant and what will coal
cosi? When I say that the average price for unskilled
labor is 35 cents, and for skilled 45 cents per day; that the
laying of stone, including cost of material, is 50 per cent,

cheaper than brick; that lumber is no more expensive than
in the United States; that land is remarkably cheap, and
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that Cardiff coal costs, delivered on the wharf, $4 per ton,

I think the questions are satisfactorily answered.
Before writing this report I made a thorough canvass of

the business men of the city, and they, without exception,

promised their most earnest co-operation, both with their

next day. It would be doing the same during the day
while a great deal of light machinery was in action or dur-
ing the pauses in its service. WindmUls on exposed points
in and about the city would furnish a big aggregate of
accumulated electric power. For that matter, almost every

ELECTRICAL POWER TRANSMISSION AT WEST PULLMAN.—THREE 30 HORSE POWER MOTORS IN WRENCH SHOP.

influence and their purses, to make the installation of an
electric plant in. Messina a success.

Electrical Omnibus Experiments in Lon-
don.

Ever since 1888 experiments with electrically operated

omnibuses have been in progress in London. Sufficient

advancement has now been made, it is claimed, to warrant

the practical operation of a line. One of the early runs

was over a distance of nearly four miles, taking 35 min-

utes, and the experience which was gained in its working

demonstrated that the knowledge necessary for running it

could be picked up by an ordinary cab or omnibus driver

in a few days, no greater care being required to handle

such a vehicle with precision and safety than was neces-

sary in the case of a horse bus or cab. Each car, it is

calculated, could easily make six 14-mile trips per day, or

a total of 588 miles per week per car. The new car is a

full-sized, 26 passenger omnibu=. It has two batteries of

accumulators, each weighing about 1,703 pounds. They

are placed under the seats.

housewife could run her sewing machine or any other piece

of machinery which might be adapted to household wants
by electric power, generated by a windmill in the back yard
or on the housetop."

Standardizing Electrical IVIeasuring In-
struments.*

By Elmer G. Willyoung.

The necessity of a complete outfit of proper measuring
instruments, voltmeters, ammeters, ground detectors, etc.,

and we find such instruments all over the country in vas
numbers. In the stations we have the station instruments;
forgeneral all-round testing work, measuring drops, joint and
switch resistances, etc., the portable instrument is useful.
As at present made, all of these instruments have in

them dangerous elements of change. If the instrument
has a permanent magnet, then the strength of its magnets
is liable to be seriously affected in time by the perpetual
jars and vibrations to which it is subjected; proximity to
strong fields, especially if variable, will tend to produce
similar results. Any instrument containing spiings is also
likely to vary in its indications in time through slow
changes of elasticity in the springs, be they ever so care-
fully gauged. A hot wire instrument may change on ac-
count of the change in rad'ating quality of the surface of
the working wire produced by its slow oxidation; molecu-
lar changes in the wire are also liable to go on when con-
tinually heated, since our experience wiih standard resist-
ances shows us that changes of this kind do go on very
slowly even wiih wires kept at normal temperatures. And
so of any type of commercial instrument which may be
mentioned—none of them can be absolutely trusted not to
change.

This being so, we must, therefore, frequently examine
these various instruments and determine if such changes
have taken place, and, if so, what has been their magni-
tude. As a rule this is done at present not by the owner
of the instrument, but by the instrument maker, the in-

strument being taken down and sent back to the maker
from time to time for recalibration, or, if they are not,
they should be. This in itself is expensive—express
charges must be paid ; time must be spent in correspond-
ence; often, if not always, a charge is made for the work
of restandardiz'rg. Not only this, but there is no surety
whatever that these restandardlzed instruments may not
again "get out" while on their way back to the owner, as
the sharp "high frequency" jars of transit are known to

be very hard upon magnets and fine mechanism.
Consideration of the foregoing long ago convinced me

that this restandardizing should be done by the stations
themselves in all cases except when quite small, and that

some arrangement of apparatus should be devised which
would make the utilization of some absolute standard
method inexpensive and convenient, and possible to any
one of ordinary intelligence. After a good deal of thought
and personal experience, I became convinced that the only
method which could be made to at all satisfy these require-

ments was the potentiometer method. Before speaking
specifically of the improved apparatus which I have de-
vised for the commercial utilization of this method I wish
to discuss briefly the potentiometer method in general
and to outline what I consider its advantages over all other
methods.

THE POTENTIOMETER METHOD.

Broadly, the potentiometer method consists in opposing

Telephoning Through Sea Water.
In 1892 Dr. Ernst Hub^r of New York patented a sea

telephone and a compiny was formed to construct it. The
government took considerable interest in it. and offered

Dr. Huber the privilege of using a man-of-war on his

experiments. The inventioa attracted considerable atten-

tion at the time, but for '^ome reason the proposed experi-

ments were not made. Dr. Huber turned his aitention-to

other things, and the invention was forgotten. Before
getting his p. tent Dr. Huber made s^me successful ex-

periments with his appira'u>. In the Huber sea telephone

the sound waves passing through the waters cause metal
strips to vibrate, and the vibrations are transmitted by
wires to microphones, which greatly intensify them. A
device called an indicator shows the intensity of the sound
vibrations and this gives an idea of the distance of the
object causing them. By turning the apparatus, which is in-

tended to be attached to the bottom of a vessel, the
direction from which the sound comes can be de'ermined.

By an ingenious device all sounds made by the ship itself

are eliminated, and only those made by extraneous bodies
are felt and recorded. By ringing an electric bell attached
to the apparatus, sound waves are spread in all directions

and are reflected back upon meeting an obstruction. When
they are reflected back it is said that they effect the mem-
brane of the apparatus, and give notice of the approaching
danger. Icebergs and submerged wrecks can be detected
in this manner. The inventor declared that he was able
with his apparatus to discover the presence of any ob-
struction within ten miles.

Windmill Power for San Francisco.
In discussing the possibility of JEtroducing windmills

for driving dynamos and sioring the energy iii secondary
batteries, the San Francisco Bulieiin remarks: "The
wind blows from one quarter or another most of the time
in San Francisco. There are numerous uses for light and
occasional power in a large city. Many more uses would
be found for it if the power were at hand on cheap terms.
A windmill would work nearly twenty-four hours in the
days on an average here. It would be storing up electrical

power, while the city was sleeping, for the activities of the

FIG. 2. ELECTRICAL POWER TRANSMISSION AT WEST PULLMAN.—200 KILOWATT GENERATOR.

as a factor of economical operation in all kinds of lighting

and power systems, is now almost universally conceded,

1. Abstract of a paper read before the American' Institute of Elec-
trical Engineers, Philadelphia, May 17, 1894. -

some known proportion of the drop of an unknown elec-

tromotive force through a given resistance to a definitely

known electromotive force, the proportion being so chosen

that no current is produced by the latter known source..

This condition being established, an equation involving
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he unknown eleclromotive foice as the only unknown

qunntity immediately obiains. The method in general is

(airly well known, beinR variously called the standard cell

method, the roggendorf or Rayleigh-roggendorf compen-

sation method, the Kayleigh method, etc.; it is not by any

means so widely known, however, as it deserves to be.

Diagrammatically, the method is represented in Fig. i.

Here ./ /) is a wire o( high resistance and any desired

length stretched between two li.ied points. />'„ is the bat-

tery whose unknown electromotive force we desire to know,

supposed higher than that of .S. C, which is a known

standard cell. In series with .V. C. is a galvanometer, G^.

y>i, and .^i' C are so placed as to oppose one another so

5.C. &0.

FIG. I. STANDARDIZING ELECTRICAL MEASURING
INSTRUMENTS.

that when the circuits are closed a position, 5, of the slider

upon the wire may be found such that the fall of electro-

motive force of i?., between i' and £, will exactly equal the

electromotive force of .V. C. There will then be no deflec-

tion of (y'n. and we will have

£Ba yl B A B
S B oxEbu Es.c. S B (I)

Es.c:
an equation involving only a known electromotive force

and the ratio of two lengths. The resistance A B should,

of course, be chosen so large that the internal instance of

B^ is negligible as compared with it. In practice this form

of the method is commonly known as the Rayleigh or

Rayleigh-Poggendorf compensation method; and instead

of a straight wire, A B, this is equivalented by two resist-

ance boxes of about 5,000 ohms each. This arrangement

is shown in Fig. 2. Plugs are removed in V? and B^ so as

to have in all a total of, say, 5,000 ohms out. This total

is maintained constant, whatever plugs are taken out of one

box being inserted in another. When a balance is secured,

the resistance in the two boxes must be counted up and

then equation (i) applied-^

This arrangement of the method is very suitable for

making comparisons of standard cells, B^ being merely

any form of constant battery. A balance having been

secured for S. C. it is then removed and another standard

cell, S^. Cj., substifuted; a new balance is then gotten. By
properly choosing B^ and the total of B and B' the resist-

ance, B^, in the standard cell circuit may be made about

10,000 ohms, so that for each ohm difference in balance

between different cells a difference of .or per cent, is sig-

nified. If a properly sensitive galvanometer be used a

variation of one ohm from balance is very easily seen.

This arrangement is also very accurate and easily used in

determining the temperature coefficient of a cell, the cell

being surrounded by a water bath, and balance being ob-

tained for different temperaiures.

A modification of this method was proposed some years

ago by Dr. Fleming, and is shown in Fig, 3^. It is, as is

evident, exactly the same as Fig. i, save that a resistance,

B, is inserted in the main circuit. Here Bs,, instead of

being the electromotive force to be measured, is merely
any fairly constant source, such as, e. _§., a cell of storage

battery. The wire, A B, iSjStretched along a scale uni-

formly divided into, say, 150 parts, 100 of which are then
made to correspond to a fall of B^ of one volt by adjust-

ing 5 to a position corresponding to balance, if this as-

sumption were true, and then making it true bv an adjust-

ment of the variable resistance, B. If A B is so great

that the current produced by B^. is small compared with its

normal discharge rate, then the difference of 1.5 volts be-

tween A and B may be assumed constant for a consider-

able period, especially as the circuits should be closed only
long enough for balance. Any inconstancy may be imra'^-

diately detected by placing S at the balance point. Bal-
ance should persist without further adjustment of B. To
measure any unknown electromotive force now, S. C. is

simply removed, and the unknown source substituted for

Ba.

A^

. 5C..

R' -^B

T}- Al
FIG. 2. STANDARDIZING ELECTRICAL MEASURING

INSTRUMENTS.

it. If this source is less than r.5 volts, then a position of
S will be found, at which there will be balance, and the
number of parts between S and B will give the electromo-
tive force directly by pointing off two places of decimals.
Should the electromotive torce be higher than 1.5 volts,
then it may be placed in series with a high resistance, and

1. The galvanometer, in both Figs. 2 and 4 has inadvertently
been omitted; it should, in both instances, be placed in the "derived''
circuit similarly to Fig. i.

2. See "Short Lectures to Electrical Artisans,"" by J. A. Fleming,
also "Electrical Measuring Instruments," by Jas. Swinburne, Proc.
Institution of Civil Engineers, Vol. CX., Session 1891-92, Part

the electromotive force over a portion only of this resist-

ance measured. The two place reading of .S' multiplied by

whiAc i.f liit;h n'sistanoe_

portion of high resistance in derived circuit

will again be the unknown electromotive force, desired.

Not only may we thus measure electromotive force but by

arranging'as in Fig. 4, we may aho measure current by

this meihod if we know the resistance of shunt -V. Simi-

larly, we may measure resistances by comparing the fall

of electromotive force around a known resistance with

that around the unknown resistance placed in series with

it, a constant current being maintained through both.

The advantages of the potentiometer are

:

(i) It is a /.ivo method; a calibrated galvanometer is,

therefore, not necessary.

(2) Accuracy depends only upon a standard cell and a

standard resistance, and results obtained by the best

authorities over a number of years show that both of these

may be relied upon within extremely small limits of error,

with proper treatment, for a practically indefinite time.

(3) Ic requires but simple apparatus, always obtain-

able, and ordinary care. It can be used without incon-

venience in regions of great mechanical instability and of

intense and variable magnetic helds.

OTHER METHODS OF STANDARDIZING.

The advantages of the potentiometer method can, per-

haps, be better appreciated by briefly recapitulating the other

possible methods. These are but few in number. We
have:

THE VOLTMETER METHOD.

This depends upon the maintenance of a steady current

for at least 20 minutes or half an hour through an electro-

lytic solution, usually silver or copper, and an accurate

weighing of the amount of decomposition thus produced.

THE DIRECT INSTRUMENTAL METHOD.

Here the values must be obtained by direct measure-
ment with instruments which do not contain elements of

change. About the only instruments satisfying this con-

dition are the tangent galvanometer in some form or other

and the Thomson balance.

THE TANGENT GALVANOMETER.

Disadvantages:— (a) The instrument must be very
accurately constructed and hence is costly.

(b) To secure accuracy the instrument must have a
suspended system, which is liable to continual breakdown
and is difficult of repair except by an expert.

(c) Accuracy depends upon the constancy of H, the

1
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horizontal magnetic component; this depends upon local

conditions and varies with change in position of neigh-
boring magnetic materials and with the temperature of
fixed masses of such metals.

(d) Indications are greatly affected by variable currents
or magnetic fields in the vicinity.

(e) Mechanical stability must be had; hence such an
instrument is difficult to use in stations or localities where
mechanical vibration is large,

(f) The instrument must be very carefully adjusted in

the first instance; this requires considerable time and skill.

It must, therefore, be permanently set up in combination
with the observing telescope or lamp and scale in a room
or part of a room which must not be used for any other
purpose in order that the outfit may not be disturbed,

THE THOMSON BALANCE.

This instrument is much superior to the tangent gal-
vanometer, requiring much less skill in use and practically

no adjustment. It is not affected by being moved about
from place to place if carefully handled and is not appreci-
ablv varied by magnetic changes of small amount.

Disadvantages:—(a) It is affected by fluctuating cur-
rents or fields of large value if very near.

(b) A large number of instruments is required to cover
very much of a range of measurement, any one instrument
only measuring within limits of i to 100, as ^. g.^ from 1 to
100 centi-amperes, i to 100 amperes, etc.

(c) It is slow, but one value being obtainable in this

time.

(d) It requires considerable skill in making accurate
weighings with a delicate balance; also in adjusting the
current values used to the area'of the electrodes, since other-
wise the amount of decomposition is irregular and unre-
liable.

THE VIENNA SHUNT METHOD.
This is an indirect method in which the current is ob-

tained by measuring the electromotive force produced at
the terminals of a suitable shunt by its steady flow. The
shunt resistance must, of course, be known.
Disadvantages:— {2l\ The electromotive forces to be

thus measured are usually quite small and must be meas-
ured by a very sensitive galvanometer. This galvanometer
inust itself be calibrated, a work requiring considerable
time and skill. This calibration, once obtained, cannot be
depended upon from day to day owing to the fact that the
slightest change in level in the instrument, irregular loss of
magetism in the needle, if a Thomson galvanometer, or of
torsional rigidity in the suspension, if a D'Arsonval gal-
vanometer, will alter it. In a Thomson galvanometer tlie

indications are greatly thrown out by even very small
changes in the local magnetic field such as may be pro-

duced by keys or a knife upon the person, or active cir-

cuits even when some considerable distance away.
(b) Great mechanical stabilitv is usually required in

order that observations of the reflected beam of light may
be possible.

(c) Thermal electromotive forces are met with which are
tedious to eliminate or allow for.

AN IMPROVED DIRECT REAniNG POTENTIOMETER.

This instrument, invented by the writer and illustrated

in Fig, 5, is capable of being used for measurements of

F\^

FIG. 4. STANDARDIZING ELECTRICAL MEASURING
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voltage from o up to 1,500 volts and of current from up
to any required upper limit with a maximum error of not
over i-io per cent. It is based upon the form of poten-
tiometer originally suegested by Dr. Fleming, which is

shown in diagram in Fig, 3. Some good suggestions were
also obtained from the improved form of Mr. Crompton.'
A diagram of the arrangement of circuits in my im-

proved form of apparatus is shown in Fig. 5. The wire
A B oi Fig. 3 is here equivalented by three sets of coils

marked respectively Q. M and S. The regulating resistance

{R of Fig. 3) is made up of two parts, one resistance, ^o,
consisting of coils, and the other, Bo, being made up of a
bare wire of resistance equal to one of the coils of Bn.
This wire is laid back and forth upon about 350° of an
ebonite cylinder and has a fixed brush, B, so arranged
with reference to it that B short-circuits more or less all of

the V^s simultaneously, thus giving a large range of

variation for a very small angle of rotation. The quick
and rough regulation is effected by Bc)_, while the finer

adjustment is obtained by ^s". The two series of coils,M and S, have at their centers two switches which are in

series with the galvanometer and unknown electromotive
force; moving these switches over the coils is exactly the
same as shifting the points ^and B of the derived circuit

in Fig. 3. M is the medium movement, each coil being

1^ of the entire resistance between A and Bj while S is

the very slow movement, each of the nine coils in S being
equal to ^^y of the resistance of one of the

coils of M. In order to get a rale of separation
of the two derived circuit terminals by steps of

10 times the value of a coil of M, a third series of resist-

ances, Q, is provided. This is a rather peculiarly arranged
affair, its function being to take out resistance from be-
tween the derived circuit terminals and place it outside, or
vice versa, the total resistance between A and B remaining
always constant. The construction of this arrangement is

shown in Fig. 8; here merely the diagram of circuits can
be depicted. It is evident that this change of resistance

from one part of the circuit to the other accomplishes
exactly the same result as is obtained by JJf and S, viz,, the
separation or bringing together of the two derived circuit

terminals. We have, therefore, the entire resistance, A B,
divided into 1,500 parts, and the derived circuit terminals
separable along this resistance by steps of loo parts, using

Q; ten parts, using M; and single parts, using S. This

FIG 5. STANDARDIZING ELECTRICAL MEASURING
INSTRUMENTS.

means an ability to set to i part in 1,500 or to 1-15 per
cent.

In order to make the measurement of any unknown po-
tential convenient and quick, a suitable arrangement of
switches is provided. In the lower part of the diagram, B
is a high resistance connected between two points i^and G.
To /'is permanently joined one derived circuit terminal. The
other derived terminal passes, by way of a key. A", through
a galvanometer and thence to a switch, IF, which plays over

I. See Elcciriciajt (London), May 12, 1893, p. 32.

3. Instead of this form of regulator I have thought o£ substituting
some forrn of carbjn or graphite resistance,since aU that is needed
is invariability for a cercaio period.
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a number of contact points connected as shown.

The two points, S. C.— i and S. C.—2 are joined each

to a terminal of a Carhart on. -volt cell, the other terminals

of which are j lined in common to C. The remaining

points are connected to points along J^ G, dividing the

whole resistance in the- ratio
T"(j(.¥' luff' iJ and In

this way, with /F on one or the oihcr ot the standard cell

contacts, we may by proper setting; of Q, yl/ and 5, and
adjustment of the regulators ^s and jVq get the electro-

FIG. 6. STANDARDIZING ELECTRICAL MEASURING
INSTRUMENTS.

motive force between A and j5 accurately 1.5 volts; we
may, a'so, compare the two cells with one another, and
thus detect any possible variations in either, as the prob-

ability that both would change alike, in the event of any
change taking place, is extremely smaP. By now setting

W on R any unknown electromotive force joined to /^and
G and less than 1.5 volts immediately becomes measurable.

Should the electromotive force be greater than 1.5 volts

and less than 15 volts, Wis set on j^ X 10 instead of on

7?; greaterlhan 15 and less than 150 volts on ^ X 100;

greater than 150 and less than 1.500 volts on Ji % 1,000.

When measuring current leads are brought to F and G
from the shunt terminals and the electromotive force meas-

ured like any other unknown electromotive force. la

order to avoid the risk of accident illy getting too strong a
current through either of the standard cells a high

resistance, H, R, of about 10,coo ohms is permanently

placed in the galvanometer circuit. A shunt is also placed

around the galvanometer which may be thrown in or not,

as desired, by means of the little switch placed for the

purpose.

Some of the details of construction employed in this

instrument are it is believed, sufficiently interesting to be
worthy of description. Fig. 7 shows a novel way of

economizing space and material ia the construction of the

coils and contact poinds suggested by H. L. Sayen. The
contacts instead of being brass rod or portions of rod, as

usual, are tube? having a metil end. Into these tubes

the coil, wound on a slim spool as usual, is slipped, one
end of the wire being soldered to the open end of the

tube. Holes just large enough to receive these tubes are

then drilled into the rubber top of the instrument and the

tubes slipped up from below wi^h closed ends uppermost
until stopped by a flmge which has previously been
soldered around the tube at about 3j( inch from its end.

A rubber plate, /*, about J'^ inch thick and also drilled

through with holes corresponding to the tubes, 15 slipped

over them from below and screwed fast to the under por-

tion of the top plate. All the tubes are thus firmly

clamped in place by means of their flanges. The other

ends of each coil are then soldere-i to the next tube, etc.

Fig. 8 shows the construction of the resistance ex-

changing arrangement, M. There are two concentric

circles of segments as pictured, these segments being

FIG. 7. STANDARDIZING ELECTRICAL MEASURING
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provided with spring pitces. The coils are j lined be-

tween diagonal segments. Pivoted at their center is a

switch formed of a circlar plate ot bard rubber, carrying

at its periphery a tumber of angled brass wedges or

knives corresponding to the segments of the coils. In-

stead of one of these wedges is a pair of contact pieces

corresponding to A and B of Fig. 6, and joined

to the rest of the circuit as shown in that

figure; each piece of this pair makes contact with but one
segment. It is obvious, therefore, that as the switch ro-

tates the series is always broken between A and B, while

the continuity of all the rest of the series is maintained by
the wedges which pass between the segments and keep
them metallically joioed.

In order to get at the s'andard cells in case either or

both of them should show any signs of giving out, all that

is necessary is to remove the four screws in the raised block

seen in the upper left-hand corner of Fig. 5. This will

expose the binding po ts to which the cell terminals are

joined, the cells themselves being contained in two brass

tubes passing down through the top. The binding screws
are loosened and the cell or cells drawn out, when they can
be shipped back to the maker for exchange.

This form of potentometer is practically direct reading,

the reqaired values of electromotive force being numer-
ically set down upon the face of the instrument when
balance is attained. The manner in which this is effected

is very readily seen from inspection of Fig. 9 which shows
a composite vi^^w of one of the switch devices I\/ or S.

Fixed to the switch handle so as to rotate with it and above
the contact and contactor itself is a disk, A of Fig. 7. of

hard rucber; this has engraved upon its upper surface a

series of numbers corresponding to the coils of tie series,

and differing in value by an amount equal to the value of

the resistance of each coil in terms of the whole resistance

between A and /> . Thus the disk of Q having fourteen resist-

ances, each 1-14 of the whole resistance is engraved with
the series of numbers o.ioo, 0.200, 0.300, etc., up
through r.400. S, on the other hand, is engraved o.coi,

0.002, 0.C03, etc., through ooog. M in the same way
has its disk, which is engraved o.oio, 0.020, 0.030, etc.

In the instrument these three switch devices are grouped
together as shown in the general view and in plan in Fig.

10. A raised metal box, in shape something like a three-

leaf clover, covers their operative portions. In each box
there is cut a rectangular hole just large enough to expose
a single one of the numbers engraved upon the rubber disk

below. These numbers are so placed upon the disk that

the one visible indicates the cuiaber of parts of the

whole resistance, which by virtue of the position of its

switch are placed between the points of the derived circuit.

The sum of the three numbers displayed is, therefore, the

total number of parts of the whole placed between the de-

rived circuit terminals by virtue of the position of all the

switches, the number of tenths beicg taken from one, of

hundredths from another, and of thousandths from the

third.

In practice the operation of the instrument is exceed-

S C
ingly convenient and speedy. It is first turned to

and Q, M and S turned until they read i.ooo,

^since the Carhart one-volt cell gives exactly one

FIG. 8,

^-"''' SecTionon."c.d''

STANDARDlZtNG ELECTRICAL MEASURING
INSTRUMENTS.

1. "A One-volt Standard Cell,'

Jour, of Science, Vol. XLVI., July, j

by Henry S. Carhart. Am.

volt electromotive force. The galvanometer switch

being turned to "Gilv. shunted," K and K' should

be depressed for an instant. (In the instrument

a single ivory button projecting up through the top

operates a double contact below.) If the index swings to

"y? High" the two regu'ators, R^ and i?Q should be
turned "up," as shown by the arrow engraved upon them;

if to "R Low," then the regulators should go down. The
key being thus aliernatelv depressed, and the regulators

altered, when balance is finally approached the shunt may
be removed from the galvanometer by throwing the switch

to 'Galv. Direct," which will make the adjustment more
sensitive, and the process continued until balance is per-

fectly attained. This having been done, we know that

the points A and B differ in electromotive force by ex-

actly 1.5 volts. To assure ourselves of this we may turn

S CW io ' ' and again depress the key; this should also give

a balance. To measure, now, any unknown electromo-

tive force, it is joined to the terminals F and G; the switch

J^F shall be turned to i?, -^ X 10, J? X ico or R X 1,000,

according as we believe the electromotive force to be

between c—1.5, 1.5— 15, 15— 150, cr 15c— 1,500 volts. If

we have no idea what the electromotive force is, as is very

rarely the case, then we may try the points successively.

Shunt the galvanometer and depress the key; if

needle swings to "R High'" turn Q HI and
S "Down," as shown by the engraved arrow

until the needle swings to "R Low." If the needle

cannot be reversed with IV on this point try the next one,

and so on until finally, if the electromotive force does not

exceed 1,500 volts, reversal can be accomplished; then

remove the shunt from the galvanometer and balance as

accurately as possible. This done, the reading of the

dial5, R, multiplied by i, 10, 100 or 1,000, according to

which of the points [risonwill be the desired electro-

motive force. If current is being measured proceed in the

same way, only multiplying the electromotive force thus

obtained by the resistance of the shunt in order to get the

current itself. The accuracy of the work may be checked at

any time by throwing IV back on one of the standard cells
and Q, 4/ and .S' back to 1,000; perfect balance will usually
persist, provided the main battery, B^,. has any charge
worth speaking of.

In order to guard against any possible change in the
electromotive force between A and B. during a series of
measurements, due to change io the battery, B.,. the
latter should be of good ?\zt, say with a discharge of four
or five amperes at any rate. The resistance between A
and B is 120 ohms, being always constant; this means a
current of about ^H,-^ amperes through A B. while the key
is closed; as the key is only closed for an instant at a time,
this drain cannot affect even to the most infin'tesimal
extent the electromotive force between A and B.

Sr^

FIG. 9. STANDARDIZING ElECTRICAL MEASURING
INSTRUMENTS.

It may seem as if the large number of rubbing contacts
necessitated by this device. 14 in all, was a feature liable to
intro iuce considerable error into the result.This is, however,
not the c:se, for assuming the largest posibie variation io
each contact resistance to be o.ooi ohm (ihe writer has
never found it larger than this ia switches of ordinarily
decent mechanical construction) we have, as the maximum
total variation ii Q, 0.014 ohm. The total resistance of
A B being 120 ohms, this is seen to be less than 2 parts irt

12,000 or but a little over .ci per cent.

In connection with this it is interesting to note that in-

adju^Aing the resistances of the coils ^, J/ and 5 -the

maximum allowable error of adjustment is a constant per-
centage of the total resistance vi/ j5, rather than of the
individual coil--. Hence if the 8 ohm coils of Q are ad-
justed to -j"- per cent., comparatively easy for cols of so
high value, the 0.8 ohm coils of M need only be adjusted to-

4^-g==i^jy percent, and the 0.08 ohm coils of 5 to 4 per cent^
to secure the same accuracy as regards the total of A B,
i. e., as regards result. Ttie low resistances, therefore, ar&
no more difficult of adjustment than those of the highest
value, if indeed they are not easier, so that the resistances as
a whole are easily brought within the required limit of not
over -^^ per cent, error in result.

The value of this instrument as a convenient and quick
way of obtaining absolutely reliable determinations of cur-
rent and electromotive force is, we believe, very great.

Other forms of apparatus more free from variable elements,
as e. g-, tangent galvanometers are easily affecied by
strong fields and mechanical disturbances and require
either to be always kept set up absolutely undis'urbed or
else to have considerable time spent upon them each time
before u^ing, in order to adjust them into good condition.

In the potentiometer there are practically no variable ele-

ments, at least within limits practica'ly infinitesmal in

practical measurements. Dependence is placed solely and
entirely upon standard resistances aud standard cells, botb
of which have been thoroughly investigated by many work-
ers and tie variations of which are well understood. The
apparatus is simple and compact and its mode of use caa

FIG. 10. STANDARDIZING ELECTRICAL MEASURING
INSTRUMENTS.

be successfully learned by "a schoolboy in a few moments.
Being a zero method it is absolutely unaffected by neigh-

boring currents or magnetic fields, and the galvanometer

being a dead beat and jewel suspended D'Arsonval, may
be used under the most severe conditions of mechanical

shock and vibration. On board ship it is believed abso-

lutely the only apparatus which could possibly be used.

1. The dimensions over all are ii inches by 14 inches by 5 inches,

deep; weight less than 10 pounds.
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There have been many attempts to utilize electric light-

iDg in outdoor athletic and sporting events, but with iittle

success. There have been base ball games and horse

racing, but even the novelty of the sffair has not served

to jtmulate lasting interest in these contests. The latest

enterprise of this kind is the bicycle racing at Manhattan

Field,New York, which is announced for the season begin-

ing June 27th and lasting until September. The enter-

prise, it is said, has received encouragement from the

League of American Wheelmen, and many noted riders

have expressed a desire to give the experiment a fair trial.

Wheelmen are an ertbusiastic class, and if (here be any

merit in the project there is no doubt that they will dis-

cover it. All ihe conditions are said to be favorable and

the track is pronounced one of the best in the country.

According to reports from Paris, M. Berlillon, head of

the po'ice department of that city, and the inventor of the

anthropometrical system which is in use in the depart-

ment, is endeavoring to revive the use of the Pan tele-

graph, an apparatus for the transmission of portraits and

sketches by telegraph. Experiments were made with this

apparatus twenty years ago, and in 1877 the idea was

abandoned. Sketches could be forwarded by the telauto-

graph if the police department of every large city h.id an

artist in its scrviv:e. M. lleriillon considers that some sys-

tem sctving this purpose should be devised, as it would be

of the creates! use, in vicff of the fact that portraits of

suspected aca'chists or of criminals are constantly being

forwarded by the police of one country to another.

It has been suggested thit if S'^nator Gray's comrai'.tee

would summon ihe ycung woman who has charge of the

long-distance telephone at the United S'ates Senate, over

which it is understood mmy of the senators' orders have

been sent to Wall street, it would probably get more im-

portant information on the point of stock speculation than

from all the 85 senators combined. The committee has

no right to compel any person to give such testimony when

there are other means of accompii-hing the same resu't,

and it would he exceedingly bad policy to submit to such

measures. There is not a particle of doubt that the

telephone company would resist any attempt to force its

employes to divu'ge any information concerning business

transacted over the company's lines. There is no occa-

sion for such proceedings, and the Senate would find it

just as difficult to enforce such an order as it did to compel

newspaper correspondents to disclose their sources of

informa i)n. However, it is not to be wondered that the

commit ee should welcome testimony from others than the

senaio's themselve, considering the developmen's of the

inquiry up to date.

A New York physician. Dr. Walter T. Scheele, claims

to have discovered evidence of bacteria on the transmitters

of public telephones. He has examined a large number

of telephones with the microscope, and as a result of his

investigation he asserts that persons using telephones

which are open to the public are as liable to contract con-

tagious d'seases therefrom as if they came in contact with

human beings suffering from suc'i illness. Though not

discovering any germs of contagious diseases, he found in •

many cases ar e'ic acid bacteria and lactic acid bacteria, the

first resulting from the cx'dation of alcohol and the other

from the decomposition of milk. Particles of food in a

state of decomposition were also brought to light by the

microscope. He affirms that a person who comes from a

sick room may easily breathe into a telephone bacteria

which will there find every condition favorable for their

development and maintenance; and he suggests that all

telephone transmitters be cleansed at least once a year

with a solution of alcohol, ether and glycerine, an atom-

izer being used for the purpose.

Electrical power transmission for factories ofFtrs one

of the most promising fields for the expansion of elec-

trical industry in the whole range of electrical applica-

tions. The advantage and economy of the system are so

obvious that manufacturers need only to be convinced of

its thorough reliability in large establishments to substitute

it for the cumbersome and power-consuming mechanical

methods of transmission or for the expensive alternative

of a number of scattered steam plants. Greater economy

of operalioa and pronounced convenience of regulation

and manipu'ation are the obvious advantages of trans-

mitting the power for a factory from a central plant to

scattered motors, and it only remained to demonstrate to

cautious manufacturers that the electrical apparatus could

be thoroughly depended upon. The World's Fair did

much in this direction, and every important factory oper-

ated by electrically transmitted power is a voiceless mis-

sionary. It is very gratifying, therefore, that Chicago has

on its border such a large and important plant as that de-

scribed and illustrated in this issue. There are other large

plants of similar character here, but none of equal size in

which such an absolute reliance is placed on the electric

system. In this plant over 500 horse power in motors of

various sizcS is scattered throughout the various buildings,

operating the diversified machinery of the factory, and all

depending for current on one large generator. This shows

the confidence reposed in electrical machinery, and the

example cannot fail to be of the utmost value.

In the United S'ates Circuit Court at Boston last week

the case of the United Siates against the American Bell

Telephone company to annul theiBerliner patent was taken

up, and it is promised that it will be pushed to a speedy

conclusion. This is the action begun under the last ad-

ministration for the purpose of breaking down the monop-

oly enjoyed by the Bell company. Ic will be remem-

bered that the claims upon which the government

based its petition were fraud and violation of the rules of

practice of the Patent Office in securing the Berliner pat-

ent. The details of the case are familiar to the readers of

the Western Electrician, as a complete review of the

claims upon which the action was begun was presented at

the time the suit was instituted. It is to be hoped that

the present case will be disposed of within a reasonable

time, although the history of telephone litigation does not

warrant the prediction that this will be done. The first

suit which the government instituted against the Bell com-

pany to annul the original Bell patent has now been in

court seven years and is still dragging along, although the

patent which the action was brought to annul has already

expired. There is no doubt that the proceedings were un-

necessarily delayed by the Bell company, and the govern

ment claims that the same policy was adopted in the Patent

Office proceedings to retard the Berliner patent until the

company was leady to take It out. If the government

claims can be subslant'ated, the Berliner patent should be

repealed at once. The integrity of the patent system de-

mands prompt and decisive action.

Those who advocated ih; adoption of the electrical ex-

ecution law in New York expressed the belief that as soon as

the new method was given a fair trial opposit'oi would be

withdrawn. That these expectations have not been real-

ized is shown by the fact that there his been a very urgent

demand for the repeal of the law, and the constitutional con-

vention now in session has been petitioned to abolish capi-

tal punishment entirely and in any event to discard the

present method. Those who look with disfavor upon the

present law call attention to the report recently made by

M. d'Arsonval to the French Academy of Sc eoces on this

subject, in which he says: "E ectric currents, as is now
well known, produce death in two ways, first by lesion or

destruction of the tissues, and secondly by the excitation

of the nerve centers, producing a stoppage of respiration

and syncope, but without material lesions. In the first

case death is final, and in the second it is only apparent,

and the subject may be brought back to life by means of

artificial rerpiration. It is precisely for this reason that

the American system of electrocuting criminals is ex-

tremely uncertain, because the alternatirg currents usually

emplo}ed in these e.xecutions almost always produce this

second condition of apparent death. An accident which

recently occurred at Saint Denis verifies this fact under the

best possible conditions, proving conclusively that electric

currents cannot be relied upon to produce deat'i with cer-

tainty. A workman accidentally received during several

minutes the full force of a current of four thousand five

hundred volts. Just three-quarters of an hour after he

received this sho:k he wai brought back to life by the aid

of artificial respiration and the process of regular traction

of the tongue advised by D-. Laborde." These and sim-

ilar reports have encouraged the opponents of the law to

persist in their demand that the system be abandoned.

Complaint has been made that the trolley cars of

Brooklyn have been operated for some lime at a danger-

ously high rate of speed, and residents of Seventh avenue

alleged that many of the acciderts that have attracted so

much attention were due to the fac: that motormen al-

lowed their cars to attain such a high rate of speed as to

be practically beyond their control. Mayor Schieren be-

came interested in the matter and ordered an official in-

quiry. The report of this investigation has just been

completed, and if it be co-rect there is no doubt that in

some ins'ances, at least, the city ordinances have been dis-

regarded. Commissioner Plympton says that actual meas-

urements of the speed maintained on Seventh avenue dis-

closed the fact that the cars at some points on that route

were operated at a speed of from 12 to 16 miles per hour.

Oq Dj Kalb avenue it was also claimed tTiat cars were

operated at from 13 to 15 miles per hour. It should be ex-

plained that these were exceptional cases, and that a large

majority of the trolley cars (ten out of fourteen) did not

exceed the prescribed limits of velocity. Furthermore, in

the cases repor.ed dangerously high speed was not main-

tained except for comparatively short distances. This

would indicate that the fault rested with the motormen,

and it is quite probable that further investigation will

show this to be the case. When ten out of fourteen cars

upon which measurements were made are ope-ated within

the limit of speed named in the city ordinance, it is safe to

assume that the violations repor ed are without the ap-

proval or knowledge of the company, but it remains for the

management to enforce the rule strictly if it desires to be

free from further responsibility. There is no doubt that

much harm has been done by the reports of the accidents

on trolley lines in Brooklyn, and that there has been cre-

ated a prtjudice against the system in other places on ac-

count of the exaggerated accounts of these accidents that

have been sent out. It is due to the community and to the

electric railway m'erests of the country that every precau-

tion be t .ken by the Brooklyn companies anci every other

operating company, for that matter, to avoid such compli-

cations as those growing out of this violation of the law.
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Peoria Standpipe Failure.

A fact significant of the prevailing tendency to carefully

scrutinize the possibility of electrolysis, due to ihe ground

returns of electric railway circuits, contributing to eve-'y

failure of water pipes is brought out by the coll<pse

of the standpipe at Penria, III., on March 30th. This

pipe was 120 feet high and 25 feet in diameter, built of

steel and wrought iron. The accompanying diagram,

reproduced from the Engitieeriiig Mcws^ shows the location

of the pipe in relation to a doubk-irack electric railway and

also the position of the various portions of the wrecked

Numbers indicate Frtiqments

PEORIA STANDPIPE FAILURE.

pipe and the original and present location of the damaged

buildings, the fragments of pipe being indicated by

numerals and the buildings by letters. It is not charged

that the failure of this pips was due to electrolysis, but the

engineers who are investigating the matter appear to enter-

tain the opinion that electrolytic action may possibly be

taken into account. Dabney Maury, Jr., superintendent

of the Peoria Water company, makes this statement:

It may be interesting to note that the inner surface of

the sheets shows a peculiar corroson similar to that which

has often been observed here in the cast iron and wrought
iron water pipes, which it has been necessary to remove or

repa'r on account of electrolysis. This corrosion takes the

form of blisters or excrescences, generally elongated and
globular in shape, with the longer axis vertical. These
blisters are composed of a skin of brown oxide overlying

what appears to be a thin coating of black oxide. Under
this second coating the surface is pitted, often to a depth

of one-eighih inch. Tae surface at the pits, when the

oxide is removed, shows a clean metallic appearance.

The inside of the 16 inch cast iron inlet pipe, which was not

painted or coated, shows similar but larger blisters, and
pits. The blisters and pits appear to increase in number
and size from the top toward the bottom of the stand-

p'pe, the small pits near the top, however, being almost as

deep as the larger ones lower down.
The inner surface of the upper course of sheets, which

is seldom wet, shows very little oxidation, and none of

this character. The two next courses, which are alter-

mtelywet and dry, show this corrosion to a limited ex-

tent. The 16 inch branch feeding the tower is crossed by
a double-track electric railway, which luos along the

main for nearly a mile from the tower. All the principal

mains of the system are paralleled or crossed by double-

track electric railways. The same corrosion is observed in

the tower on the east blufl.

The daily papers of Peoria have indulged in much loose

accusation on this subject, creating the impression that the

failure of the standpipe was directly traceable to the ground
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currents of the electric railway system. F. W. Home of

Chicago is president of the Fort Clark Street Railway com-

pany, one of the two electric railway companies doing

business in Peoria, aiid he has expressed a willingness to

co-operate in an honest investigation of the ques ion,

undertaken by an electrical engineer competent to pass

upon the question of electrolysis. Mr. Home is of the

opinion that it is extremely unlikely that ths pits on the

interior of the standpipe were due to electrical action; but

he, like all other electric railway men, real zes the im-

portance of the problem, and will welcome a practical

solution.
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Balloon Signalling by Incandescent
Lamps.

A device for military signalliog consisting of a row of

s'x incandescent lamps in a gas balloon having a translu-

cent covering is shown by the accompanying illustrations.

It is the work of an Eaglish inventor, Eric S:uart Bruce,

who has devoted much attention to the subject, and it is

said that his apparatus has been adopted by the British

and some other governments. The method consists in

suspending a number of incandescent electric lamps inside

a captive balloon of comparatively sma'l size, having a

semi-transparent envelope, the current being supplied

from any available source on the ground. A key, somewhat
similar to the Morse key used for telegraphic purposes, is

placed in the circuit, so that make and break can take place

quickly and easily. In Mr. Bruce's earlier efforts in this

direction a key was Uicd having s'iding brass contacts

faced with platinum; but it was found that with this form

of key the signalling could not bs carried on with as great

facility as was desired. S^me difficulty was also ex-

perienced in procuring lamps with carbons sufficiently fine

to prevent the after-glow interfering with the distinctness

of the several flashes. Considerable improvement in the

whole appara'us has since been made, and the balloon

shown in the cut has recently been supplied by the inventor

to Siemens Brothers for the Italian government. The
balloon is made of cambric, this forming an envelope which
is perfectly translucent. It has a diameter of iS feet and
a gas capacity of about 3 2 do cubic feet. The lampholder

is made in the shape of a ladder, so as to admit of its easy

introduction into the narrow mouth of ih^ ballooa, and
contains six incandescent lamps. These signaling lamps
are of 16 candle power, rated at 55 vo"t-, and are especially

constructed for the purpose, the carbons being finer and
the bulbs more spherical ia form than is usual. After the

BALLOON SIGNALLING BY INCANDESCENT LAMPS.

balloon is inflated this lampholder is drawn up into its

center by a cord passing through a small pulley block se-

cured to the valve seating on the top of th; balloon, and
the current is supplied through insulated cables from
secondary batteries, or if these are found to be too heavy
for transport, or are not available, a small dynamo is used,

which, in the event of no other power being at hand, may
be driven by manual labor. The keyboard, which is under
the control of an operator on the ground, is fitted with the
Bruce signalling key, the contact pieces being short thick

carbon rods fastened into brass sockets by set screws so as

to be removable, being thus easily and cheaply renewed
when worn away by sparking. It also contains an ammeter,
a switch to turn on the current to the lamps, either through

the key for flashing signals or directly for continuous

il umination, an ammeter switch and a safety cut-out. Mr,
Bruce states that, with this apparatus, when a trial was
made from the ground j of the Albert Palace, Battersea,

the signals were discernible at Uxbridge, a distance of

over sixteen miles. The cuts are reproduced from the

London Electrical Review.

An electric road from Chestertowo, Md., to Rock Hall
is being considered.

It is likely that a new street railway will be started at
Hammond Ind

,
soon. One of the projectors of the

enterprise is said to be Thomas Bumham of Chicago,
who owns large tracks of land in West Hammond and
Burnham. The line will be started from the Indiana-
Illinois state line, will run through West Hammond and
Burnham, and will make connection with the Calumet
electric railway at One Hundred and Fifth or Ninety-
fourth streets. By this route the trip to the heart of
Chicago can be made in an hour.
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Street Lighting by Alternating Arcs.^
By Charles G. Armstrong.

There are miny places, even in districts for which in-
candescent lighting meets the general need, where a few
arc lamps can be used to good advantage, so it was to be
expected that alcernating p'ants would fiad some calls for
arc lamps to be used on iheir circuits. But there has been
such an amount of wo'kdonein developing alternating arc
lamps—no less than fourteen having appeared on the
market since list Jure—that there must be a larger fi^ld
for these lamps than that pf mere incidental adjuncts to
an incandescent plant. Sd far, these lamps have only
been used in sm^U numbers here and there when no series
arc circuits were at hand, and the conmon impressicn seems
to be that this is their limit of usefulness. Bar I cannot
agree with this. I believe that with aU is fmlts aud
drawbacks the alternating arc lamp has some very good
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points of m;rit, and that when the=e are coupled with the
advantages of alternating current distribuion for long
distances, the alternating arc will lend itself to the condi-
tions of modern practic about as readily as the commonly
used series arc lamp. Indeed. I believe it perfectly feasi-

ble to use alternating arcs for extended street lighting
with as good results as would be expected from a series

arc plant under the same local conditions.
At first thought, the planning of a street lighting sys-

tem for a city, and of usinsf multiple instead of series wir-
ing, may seem expensive; but let us look at bo h sides. If
we plat the ideal town p'ant we find the lamps all ar-

ranged along a circle or loop about as shown in Fig. i,

and no doubt the series arc system with a single wire
is then the simplest and cheapest, But in practice we
find that the towns are not often laid out to suit such
simple wiring plans, while Couacilmen Smith and Jones
and Brown all have their not'ons as to the location
of the lamps, so the acfual diagram is more like

F-g. 2, much of the wiring being in loops so as
to nearly double the lengih of the circut. Of course
every foot of this wire has to carry the full current (say
ten amperes), whereas in multiple system, like that shown
by Fig. 3, the sizs of the wire wou'd diminish as we get
farther from the station, both systems using about the
same voltage, 2,000. This diff;;rence in the cost of the
wire may amoant to considerable. In the case of a 60-
Hght town plant, for which I recently made the estimates,
the alternating current transformer system showed a sav-
ing of ten per cent, on the wire over that which would
have been needed for the same lamps on the ord nary se-

r'es circuit.

As to the arc lamps themselves, there has been quite a
change during the past year in the voltage adopted for

them. The early forms were adapted to be run from 50
volt transformers with a resistance in series. Then this

resistance was gradually reduced so as to run three lamps
in series on a 100 volt circuit, thus giving b.tter results

and taking less energy. Lately the manufacturers have
gone a step farther by planning their lamps to work direct

from 30 volt transformers, leaving ou: all resistance.

The lamps themselves are as economical as the series

lamps, each consuming about 450 watts for a nomi oal 2,000
candle power. Of course there is the extra cost of the
transformer, but this, together with the alternating arc
lamp itself, costs no more to day than a first-class series

lamp. The loss in the transformer does not count for

much, as the transformer is always worked at full load and
therefore at its greatest efficiency. What is more, the

FIG. 2. STREET LIGHTING BY ALTERNATING ARCS.

transformer tends tosteady the fluctuations in voltage at

the lamp, so that this cannot creep up to 50 or 57 volts as

it often does with series lamps.

One of the advan ages gained by running arc 1 imps in

multiple is that every lamp is independent of the rest. If

a lamp should get out of order, it would keep its cranki-

ness to itsel' without affecting all of the others. Indeed,

the most that it could do would be to short-circuit itself and
blow the fuse of the transformer. The same advantage is

found in case of a break on the line, as this only cuts out

the lamps beyond the break, instead of crippling the whole
system. Likewise, only the joints betA'een the given

lamp and the dynamo interpose their effc;ctive resistance,

r. Read before the Chicago Electrical association.
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while in series syst ;m5 any ,nd all bad j linls affect the

whole number of lamps. The voltaRC used at the lamps

is harmless; iheyc in be trimmed with safety at any time,

and it is comparatively easy to plan the feeders for safety.

As to the illiiminatintr power of the lamps, tli; direct

current arcs have the advantage of thro ving out most of

the llRht-^ivinf; rays in a downward cone, whereas the al-

tcrnatinij arc sends out a double cone of light. By using

arefl;<'tor much of the upwardly proj 'cted light cin be thrown

downward, and in the case of street lighting a portio^ of the

rays will be rtflxted from the under surf ice of the foliage.

So I think that for the low suspension commonly used

throujhout the country, the alternating arc is the proper

one, while for tower lighting the direct current arc would

be preferable.

In comnnring the energy of the two systems, the com-

mercial elliciency of the dynamos and the cost of arma-

ture repairs will also be an important item. Good series

generators show an eflioiency of from 80 per cent, to 85

per cent, when built, but after a few years this falls to 70

per cent, and often as low as 50 per cent. Oa the

other hand we can count on from 85 per cent, to 9 •)

per cent, or even 92 per cent, when using alternators and

can figure on quite a saving for armature repairs. I have

seen figu'es from 300 arc li^ht stations which average $3

per year per arc lamp for atmatu'e repairs alone. This

agrees with the commonly known fact Ihatarc armatures are

much more likely to be damaged than those of an alteraa-

tor. I believe that under similar conditions an alternating

armature will outlast from two to three arc armatures.

The mtatter of carbons for alternating arcs has been an

ira porlan question, as a fine grade is needed for this work.

The lamp manufacturers have wisely taken the expedient

of usirg an inclosing globe, so as to make a carboa last 18

hours which otherwise would be consumed in 14 hcu^s.

Moreover, the carbon manufacturers in this counlry are

hastening to bring out a grade of carbons suited for alter-

nating current wok, and the probability is that we can

soon purchase American carbons for these lamps at prices

not much in advance of that charged for hard series arc

carbons.

I have already spoken of the greater efficiency which

we can readily expect from the alternating generators. We
can also get them in larger sizes, so that in place of from

12 to 20 series machines, each with a capacity of eighty to

one hundred lights, we would have, say, three generators

of 300 to 400 horse power each, these being preferably slow

speed machines, connected direct to the engines, thus

doing away wvth belts, ropes and shafting.

At present the common voltage for the primary circuits

is about a.000, h iving grown to this point fron 500, at

which it started, and I believe we can assume from 2 00 5

to 2, 500 volts as our settled standard. Still, if I were to

plan an ideal arc lighting plant for a large city, I would
choose a still higher voltage, perhaps 4,000 volts. My sta-

tion would be some three or four milrs out of town, and I

would run my wires in conduits to some distributing cen-

ters in the city, transforming at these points to 2,000 volts,

and running thence to the alternating arcs.

Figure cut such a plant for a good sized town, and note

the saving in circuits alone as compared with series cir-

cuits which have only from 50 to 100 lights each. You
will then see what the prospects are for the extensive use

of alternating currents in connection with street lighting by
arc lamps.
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it is revolvud is advanccJ by the feed mechanism into the

coal or other material to be cut, to the desired depth, and

the cuttings are brought out to the face of the coal by

means of cleaner chains. This machine is operated by

two men, one in charge of the machine and the other as

a heip-T.

The cutter bar, which is revolved by an endless chain, is

fed forward to a depth of five or six feet, according to the

s"z2 of the machine. The usual length of the cutter bar

is 39 inc'ies, but ^2 or 48 inch bars can be used where the
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end of the steel wire is fastened a malleable iron cast-

ing. The insulator will stand a strain of 6.000 pounds,

and will withstand the ex'remc changes of weather without

deterioration, at the same time maintaining high insulation.

This insulator is a specialty of the Metropolitan Electric

company, Chicago.

Model Experimental Dynamo.
An interesting piece of experimental apparatus is shown

in the accompanying illustration. The machine was de-

cutting is not too hard. When the full depth is reached,

the feed is thrown off, and by meaasof a reverse lever the

cutter bar is withdrawn to its starting point and automatic-

ally stopped. Tnis completes the cut, and the machine

is moved over the length of the cutter bar used and another

cut made in the same manner. This is continued until the

Electric Coal Cutter.

The accompinying illustration shows a new and im-

proved device for cutting coal, which has just been de-

signed and perfected by the General E ectri: company. It

is known as R. B. 40 and is of the rotating bar type. It

consists principally of a bed frame of two steel channel

METROPOLITAN SPECIALTIES.

entire width of the room or entry is under-cut, after which

the machine is again loaded on its carriage and taken into

another room. The cuts are made in from four to six

minutes. The construction of this machine is extremely

simple and all parts are made in duplicate and are inter-

changeable.

Metropolitan Specialties.

The insulator shown in the accompanying illustration is

designed for insulating span wires on overhead construc-
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bars firmly braced. Mounted upon and engaging with

this bed frame is a sliding frame similarly braced consist-

ing of two steel bars, at the rear end of which is mounted
an ironclad multipolar electric motor communicating

power to the feed and driving mechanism. The front end of

this sliding frame carries the cutter bar, into which the

cutters or bits of tool steel are held by set screws. When
the cutter bar is revolved, these cutters or bits cover i:s

entire face. The bar is driven by an endless chain, and as

AL LUl'lEK.

tion of electrical railways, and is, as well, adapted for sus-

pending arc lamps and similar work where high insula-

tion, strength and durability is desired. It is also suitable

for cutting in as circuit breaker on arc lines. The ball is

made of the toughest green glass, three inches in diameter

with two grooves running part way around the ball at

right angles. To this is attached interlocking loops made

of seven-strand Gale steel wire, dipped in P. & B. insula-

ting compound, thereby insuring high insulation. At either

MODEL EXPERIMENTAL DYNAMO.

signed especially for the use of schools and students of

electricity, and to them it is of especial value, since it gives

the whole theory of the modern dynamo and follows in

construction every detail found in large generators. It is

made for actual use, all parts being made of the best ma-

terial and in the most substantial manner. The armature

core is laminated and wound with double covered wire; its

shaft is made of steel and runs in brass bearings. The
commutator has 16 bars, ample brush contact and will

wear for years. The machine is operated by hand power.

The shafts are of steel, the gears are cut from solid metal

and run without noise. The pulley is turned and balanced

and all parts are made with the greatest accuracy. Each

dynamo, before leaving the factory, is set up and tested and

made to generate, when running by hand power, 50 per

cent. *in excess of the rated voltage as marked on the base.

The insulation of each machine is tested with an electro-

motive force of 120 volts. The model dynamo weighs 20

pounds, is four and one-half inches high, and nine inches

in length through its armature shaft. At a speed of but

1,600 revolutions per minute it has an output of 75 watts.

The entire apparatus is manufactured and placed upon

the market by the Elbridge, N. Y., Electrical Manufactur-

ing company.

1 6,000 Light Alternator for St Louis.

Tnere is now in process of co istruction at thi Schenec-

tady works of the General Eectric company an alternator

of huge dimensions which is to be completed by August

15th for the EdisDn Illuminating company of St. Louis.

The alternator is to be of 16,000 lights capacity and will be

coupled direct to a Corliss Hamilton engine of 2,000 horse

power capacity and will be one of the largest ever con-

structed. I[ is the first of a series to be built by the Gen-

eral Electric company fo." the St. Louis lighting company

and is of the new mmocycle type adopted by the com-

pany, which comprises two windings of the armature, one

being the ordinary straight winding of an alternating

machine, the other producing an electromotive force at an

angle of 90° with that of the first winding. The advan-

tages of this idea are greater flexibility in the system as

well as a greater ease in winding. As may be judged by the

output of the machine, its dimensions and weight are very

great, the armature being 16 feet in diameter, the diamater

of its shaft 20 inches and the weight of the armature with-

out its shaft 75,000 pounds. When completed the arma-

ture core and coils will be tested by an alternating current

of 5,000 volts. This huge alternator, which will be run

at a speed of 90 revolutions a minute, making 7,200 alter-

nations and giving an output at full load of 800 kilowatts

with an electromotive force of 12,000 volts, will have 80

field poles of laminated iron and an ironclad armature.

The curve of the electromotive force will be a perfect sine

curve, and a type of construction will be followed whic 1

will allow the fields to slide upon rails parallel to the axis

of the armature, which will make it possible for ready

access to be had for making repairs.
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Roth & Eck Fan Motor,
The type of the armature adopted in the fan motor

shown in the accompanying illustration is a Gramme ring,

proportioned with a view of maximum efficiency. The

brushes themselves are small carbon pencils, fitted in ad-

justable holders and are self-feeding, require little atten-

tion and can be easily replaced. The commutator Is made

of gun metal carefully insulated with mica. The speed

can be regulated bv a switch giving three speeds, 800,

ECK FAN MOTOR,

1,400 and 2,000 revolutions a minute. The motor is

placed upon a tripod swivel base and can with little exer-

tion be turned to face in any direction. The guard is

made of heavy, stiff brass wire and is attached to the field

casting in three places. In point of appearance, work-

manship, durability and electrical efficiency, these motors

are especially praiseworthy. The current required for an

1^ horse power motor is equal to that for one 16 candle

power lamp. The motor is manufactured and put upon

the market by Roth & Eck, 30-34 Market street, Chicago.

Plain Milling Machine.
The plain milling machine shown in the accompanying

illustration is placed upon the market by the Brown &
Sharpe Manufacturing company. Providence, R. I., and is

known as the company's No. o type. The table has an

automatic longitudinal feed of 16 inches, a traverse move-

ment of four and a half inches, and can be lowered 12

inches from center to spindle. This is one of a series of

machines, so that its description is applicable in general,

except as far as dimensions are concerned, to larger plain

milling machines. There is also a series of Universal

milting machines manufactured by this company. In

those, however, the table is fed at an angle to the axis of

the spindle, and there is provision for automatically cutting

spirals. The plain machines are the more simple, and as

the table is not swiveled it can rest directly upon the knee

or other support, and the machine is stiffer and can take a

heavier cut or accomplish more work in a given time.

This machine has just been placed upon the market and

presents a number of new features, chiefly in connection

with the feed. It is made with the intention that it shall

be a perfect machine of its size. The straight bearings

are scraped to surface plates; the cylindrical bearings are

ground and fitted to standards ; the feed and elevating screws

are accurately cut, and the alignments are correct. In almost

every respect, by manufacturing in large numbers with

expensive special tools and by enforcing a thorough sys-

tem of inspection, the company has attained the greatest

accuracy than can be reached in the usual methods of

manufacture.

Grooved Sable Rawhide Belting.

An idea may be gained from the accompanying illustra-

tion of the construction of the grooved belting placed on

the market by the Shultz Belting company, St. Louis,

Mo. This style of belting is made of the same material

as the Shultz patent sable rawhide belting, which is known
to the trade as possessing many superior qualities. The
advantages of the grooved construction are apparent upon

an examination of the illustration. The grooves, running

lengthwise, serve the purpose of channels to permit the

escape of air between belt and pulleys, and to such a de-

gree that the air cushion is overcome, which makes it

possible to run it very nearly as slack as link belling, and

more so than by using punch holes, which deteriorate the

belt in strength in proportion to the size and number of the
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perforations. Beside this, the grooves are kept constantly

clean by the current of air passing through them. It is

also possible to run this belt satisfactorily with either slack

top or bottom, and it is 'practically noiseless.

New Use for Pins.

The London Electrical Review relates this incident: On
Monday n-ght, May ych, there was a considerable failure

of the public arc lamps (Brush system) in the western dis-

trict of the city of London. In all 36 lamps failed to

light up, these being the lamps on one side of New Bridge
street. Ludgate Hill, Fleet street, Farrington street, etc.

The cause of the failure was the short-circuiting in the
Queen Victoria street subway of the conductors on the
concentric main from the generating station at Banks'de,
and forming part of the circuit serving these lamps. This
short-circuiting was caused by a pin driven into the cable
through the wires of the outside conductor and reaching
to the center. The pin had been inserted by one of the
Electric Lighting company's emp'oyes in the subway.
Tbis man had also inserted a second pin in another con-
centric cable running alongside. His desire was to light a
glow lamp by connecting it across the two conductors. He
had probably seen the same thing done before with the
low tension distributing mains. As he failed to secure this

result, or, indeed, any result at all, for the mains were
dead at the time, he apparently was a little frightened, and
left the spot after withdrawing the pin from one of the
cables. The fault was not easy to localize, and current
was not sen': through the lamps until close upon dawn on
the 8th.

Electrical Mail Box.

Edward C. Beldingof Chicago his invented a mail box
so fitted with an electrical connection that when a letter-

carrier raises the cover of the slot in which the lefers are

placed he closes the circuit and the owner of the box is told

that his mail has been delivered. At the same time the
carrier is assured that the person for whom the letter was
intended has received notice of its delivery, as the bell in

the house rings an answer. The carrier can then go with-

out waiting for some one to come to the door. Should
anyone tamper with the box or in any way succeed in

opening the door the warning bell is sounded. Near the
center of the box is a push button. A person pushing
this button always gets an answer from the box, and knows

/ #

GROOVED SABLE RAWHIDE BELTING.

from this that the bell on the inside of the house has been

rung. At night a third wire, which is attached to the

burglar-alarm system, is connected, and anyone opening a

door or window not only alarms the occupant of the house

but gives the police on the outside notice that something
is wrong. Any attempt to break the box would have the

same result, both the owner and the police being notified.

CORRESPONDENCE.
New York Notes.

New York, June i8.—The last action of the old rapid

transit commission was tal^en last week. Its members are

now out of office, but at the final meeting, held on May
27th last, they instructed John M. Bowers, counsel to the

commission, to apply to a judge of the Supreme Court to

fix the compensation for their ineffectual efforts of the last

three and one-half years. Mr. Bjwers has put in his ap-

plication to the General Term of the Supreme Court. The

application was made on behalf of William Steinway, John

H, S"arin, John H. Inmin, Eugene L. Bushe, Samuel

Spencer and David F. Porter, The present rapid transit

law provides that the supplanted commissioners shall be

awarded by the Supreme Court reasonable compensation,

even though they had failed to dispose of any franchise.

The special committee of the new commission met last week.

The purpose of the meeting was to secure a place of meet-

ing for the commission and the nominatio n of a man who

shall act as secretary. No decision of importance was

reached.

The highway commissioners of the town of Jamaica,

Queens county, having recently granted permission to the

Long Island Electric Railway company to construct its

proposed road, another important step has been taken to

further advance the work of building several roads con-

necting several of the principal towns and villages on the

south side of Long Island with Brooklyn. The new rail-

road syndicate, which is composed of Philadelphia and

New York capitalists, held a secret meeting last Friday

night. The Jamaica branch of the road is to run from

the junction of Liberty avenue and the Queens county line

to the village line of Jamaica, and beyond that point to a

distance of about fourteen miles. The route, as proposed,
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starts from the junction given and runs thence through
Henry street to Bandman avenue, to Elm street, to South
street, to Merrick road, to New York avenue, to the south
village line and in Washington street, Jamaica village, be-

tween South and Fulton streets. A spur of the road will

be run from Jamaica to Far Rockaway, and along the shore

to Rockaway. The main line of the road will run parallel

with the tracks of the Long Island railroad, through the

south side, passing through Springfield, Valley .Stream,

Rockville Center, Oceanville, Baldwins, Milburn, Freeport,

Merrick, New Bridge, Seaford and on to Babylon. There
will be another branch north and south from the main line

from Rockville Center, tapping Hempstead village. Garden
City and Mineola on one side, and East Rockaway, Bar-

num Postoffice and to Long Beach on the ocean side.

Rights to go through to Suffolk county and eventually to

reach Patchogue will also "tie applied for by the company
in pursuit of its purpose to traverse Long Island with a
system of electric lines.

At a recent meeting of the stockholders of the United Elec-

tric Light & Power company they authorized the president

and secretary of the company to execute and deliver to the

Union Trust company an instrument mortgaging to the

Trust company all the property, real and personal, and
all the franchises, privileges and immunities of the com-
pany for $5,000,000. The money is to be used by the

electric company to liquidate its floating indebtedness and
to retire outstanding bonds, and also for the extension and
development of the concern. Five thousand coupon bonds
were issued at five per cent., aggregating I5, 000,000.

The hundreds of citizens who are accustomed to making
evening trips to Harlem during the summer months will

have a double incentive from June 27th to the end of

September. On the former date the first of a series of

bicycle races and other games will be held at Manhattan
Field, which has been leased for the season. Those inter-

ested in the novel enterprise have organized the Man-
hattan Cycling Amusement company. The primary object

is to give games twice a week by electric light, and arrange-

ments are being made for the erection of fifty arcs, which

are deemed sufficient to light up the track and enclosure

brilliantly.

The Atlantic avenue Railroad company has made aeon-

tract with Postmaster Sullivan in Brooklyn, for carrying

the mails from the main office to the Union station at

Fifth avenue and Thirty-sixth street. From this point the

mail will be transferred to a special closed trolley car,

pa'nted white, and marked "U. S. Mail," for distribution

along the line of the road from the station to Coney
Island. The company is also considering the proposition

of putting mail boxes in all the trolley cars for the con-

venience of the passengers. W. F. O.

St. Louis, Mo.
St. Louis, June i5 —The Grand Avenue Railway com-

pany will build a double track road on Grand avenue, ex-

tending from the water tower in the north end to Prim

PLAIN MILLING MACHINE.

street in the south end of the city. The company will

have 10 miles of double track road. Grand avenue is the

widest and most fashionable thoroughfare in the city.

I'he new line will cross all the east and west lines in the

city, and will run to Tower Grove Park, and also the Mis-

souri Botanical Gardens, directly accessible from both ends

of the town. The new line makes use of portions of

tracks belonging to five of the east and west lines which al-

ready have tracks on Grand avenue. The officers of the
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company are; I'rcsident, James G. Butler; vice president,

J. W. Buel ; secretary and treasurer, E. H. Conrades;

directors, G. G. Stiefel, E. C. Donlt and Thomas Ilalpin.

Winthrop liartlet, chief engineer, is now fiaishiuj; the de-

tails of the entire work and construction will begin by

July tst. The power house will be located at 3738 Man-

chester road, and will have switch connection with the

Wabash railroad. The power plant will consist of two 250

kilowatt generators, each directly connected. The rolling

stock will compiise 25 twenty-foot cars with single trucks,

each truck being (quipped with two 50 horse power

motors.

The attitude of the city in considering the advisability

of constructing and operating a conduit system of its own

is causing much interest to be taken in the underground

matter. The Edison Illuminating company ha? asked for

permission tJ construct a conduit system covering the

central part of the city. It is claiming a right to do so

under a clause of its lightine contract. The matter is

now in the hands of the board of public improvements.

The Western Union Telegraph company has introduced

a bill before the city council providing for the construction

of a conduit system for its wires in the central part of the

city. As a compensation for the privilege, the bill provides

thit one duct in each conduit shall be set aside for the ex-

clusive use of the city service.

The St. Louis Underground Service company has made

application to the Board of Public Improvements for per-

mission to e.xlend its conduit system from the main office

of the Postal Telegraph company on Olive street, between

4th and 5th streets, down Olive street to 3d street, and

then south on 3d street to the Merchants' Exchange at the

corner of 3d street and Chestnut street. This extension is

to enable the Postal Telegraph company to put its wires

underground.

The Forest Park, Laclede Avenue & Fourth Street divi-

sion of the Missouri Railroad CDmpaoy is now using its new

down-town loop. The loop leaves the main line on Mar-

ket street at 13th street, runs north on 13th street to Olive

street, then east on the Olive street cable road, which also

belongs to the Missouri company, to 4th street, then

south on 4th street to Chestnut street, where it connects

with the main line running west. The loop passes some of

the more important buildings and places of interest in the

city. R. J. H.

PERSONAL.
Dr. Karl Edward Zelzsche, the noted German telegraph

engineer, died in Dresden on April i8th.

At the recent commencement the degree of LL. D. was
conferred on Nikola Tesla by Columbia College.

Wdliam H. McKinlock, president of the Metropolitan

Electric company, Chicago, was absent from the city on a

fishing trip for a few days last week.

Prof. Sidney H. Short of the Walker Manufacturing
"company, Cleveland, and J. M. Atkinson, general district

agent for the central states for the same company, are in

Chicago.

I. H.Moses of Cleveland, who is at present super-

intending the installation of the interior conduit system in

the Garfield building, Cleveland, O., was in Chicago for a

few days this week.

II. H. Hornsby, who has been connected with the elec-

trical inspection department of Chicago for about two years

in the capacity of inspector, has been ap,.ointed chief in-

spector. The usuai number of inspectors will be retained.

R. S Brown, who, in conjunction with Speaker Crisp

and Congressmen Haynes, Mutchler and Libby, is build-

ing the Freeport, 111., electric railway, returned to his

home in Eaton, Pa., last week. B. J. Arnold, Chicago, is

the engineer for this road.

ELECTRIC LIGHTING.
Rankin, 111., is to have electric lights.

The Fla'bu5h, L. I., Gas company is installing an elec-

tric lighting plant.

The Creusot works will exhibit an alternating current

street railway system at the Lyons, France, Exposition.

The electric light plant at Warren, N. Y., was de-
stroyed by fire recently. The loss is $20,000. The gas
works near by were also badly damaged.

The Illinois Valley Electric Light & Power company,
0:tawa, 111., has failed for $11,000. The company
operated an extensive plant for Ottawa and Marseilles,

and has been in business about 6ve years.

Halifax is a small English town, says the Philadelphia
Daily Press. Two or three such could be put in one of

our wards; but its government knows enough to burn iis

refuse, which is dumped in a furnace constructed with a

special draught. Three tons of the refuse equals one ton
of coal, and the power generated is used to run electric

lights.

The London, Brighton and South Coast Railway com-
pany is reported to have reached the conclusion that

electric lighting on its trains is as satisfactory as either gas

or oil. All three systems have been tried upon this line,

but the fact that it is not ncces'^ary to haul the electrically

lighted trains to the lighting station, as is the case with

those lighttd by r.is, appears to tell in favor of electricity.

The first cost of gas for a train of 10 carriages, including

building and apparatus, is givtn at about $3,500 per

train, oil about $600, and electric light $2,000. The
txpenses with maintenarce with gas is about $600 per

year per train, with oil from $350 to $650, and with

electricity $250. The latter is the average cost obtained

. from a service of 30 trains.

The consummation of the purchase of the Brush light-

ing towers by the lighting commission will not affect the

illumination of Detroit, Mich,, by the Detroit Electric

Light 0^ Tower company. It was understood when the

deal was made for the purchase of the towers abrut a year

ago that the company should, in consideration of the pur-

chafe, coDtinue to light the city as long as it was desirec

to do so. It might have been supposed that when once Ihe

company got the money for the towers it would be in a po-

sition lo go out of business at any time, and leave the city

in darkness. Before tte commiitee get the cash for the

towers, however, it will give a bond to carrv out its

part of the contract, and it will keep on furnishing the

city light until the city plant is in operation.

The electric lights in Union, Mo., were successfully

started on the evening of June 6th, the event being made
the occasion of a celebration. This plant, which was de-

signed by William H. Bryan, consulting engineer of St,

Louis, presents some novel feaiures. The lights are

operated from A. A. Tibbe's Westinghouse station at

Washington, Mo., 10 miles distant. The alternating

curieot used on the line between Washington and Union
is 4,000 volts. At Washington a step up transformer is

used, and a step-down transformer is locating at the

entrance to the town of Union. The service in Union con-
sists at present of 250 16 candle power commercial lights

and five 50 and sixteen 32 candle power street lamps. It is

estimated that with the average load the losses due to trans-

formation and transmission will not exceed 5 per cent.

ELECTRIC RAILWAYS.
The Suburban Traction company proposes to equip its

lines in Bloomfield, N. J., with electricity.

It is proposed to change the motive power upon the

street railway in Pioe Bluffs, Ark., to electricity.

A franchise has been granted the Cortland, N. Y., &
Homer Horse Railroad company to change its motive
power to electricity.

There is a good prospect that the proposed electric rail-

way between Bangor, Me , and Stockton Springs will be
constructed as far as Frankfort this year.

The railway at Fort Wayne, Ind., will be consid-

erably improved this summer. It will be double tracked
with T rails, and electric motive power adopted.

An effort is being made to secure an electric road
between Elyria, O., and Cleveland by way of Dover and
North Ridgeville. The right of way has been secured.

A petition from the Pawcatuck Valley Street Railway
company has been presented to the town council of

Westerly, R. I., asking permission to use the public high-
ways for an electric railway, from the railway station to

Watch Hill.

A project is on foot to construct an electric railway from
Hazel Hill to Camso, N. S., a distance of three miles.

There is also talk of establishing a sim'ilar line between
the pump mill at Milton and Liverpool Town, a distance

of six miles.

A good start has been made toward laying the founda-
tions for the power station of the Nassau. N. Y., Electric

Railway company, and the track and overhead construc-
tion are progressing rapidly. The company has already
received severs.! large shipments of trolley line insulators

from the H. W. Johns Manufacturing company of New
York.

The long talked of plan to construct an electric railroad

between Sandlake and Albia, N. Y., is a^ain revived, and
is now in a fair way of consumation. The Troy & New
England company, which holds the charter, has virtually

decided to begin work soon. The plans are to run pas-
senger and freight cars from River street in Troy to Sand-
lake.

. For three years the street railway owners of St. Louis
have been negotiating for the consohdation of all the lines.

This is now about accomplished, only minor details and
some changes in legislation standing in the way, which
will no doubt be brought about. AVhen the consolidation
is effected 290 miles of railway, capitalized at $19,000,000,
will be under one general direction. By the transfer sys-

tem contemplated a passenger can reach any point in the
city for one fare.

The government of Denmark has received an application

for a concession for an electric railway from Klampenborg
to Humlebok, a distance of about 16 miles. The line is

principally intended for passenger traffic, but will also be
used for the transportation of goods. It will be a private
undertaking, and no assistance is being asked from the
government. The government itself had proposed a
railway from Klampenborg to Elsinore, which would entail

an expenditure of $1,575,000, but largely on this account
the parliament has thus far declined to pass the bill, and
will be the more ready, therefore, to accept the alternative
scheme which will give the country the transportation
facilities without the expense.

The extension of the Liverpool overhead railway to the
Seaforth Sands station, having been approved by the

Board of Trade, was opened for public tr.-ifilc April 30th.
The extension is from the northern terminus at the
Alexandra Docks station to the outlying northern dibtricts

along ihe Mersey estuary. The structure was sometime
ago completed for a half-mile beyond the Alexandra Docks
to the point where the repair sheds are now situated, and the
new portion extends from this point for about 500 yards to
the Seaforih Sands station. The extension has coit about
/,30,00c. The total ieng'.h from the Ilerculaneum Docks
station, at the south end, to the Seafoith Sands station, at
the north end, is now a little over six miles, and the total

expenditure in construction and equipment has amounted
to over ;^0oo, 000. At present there are 14 stations in

the six miles, and it is proposed to open three new
s'ations.

TELEPHONE.
A new company was ortjanized at Norwalk, O., June 4th,

to be known as the Ohio I-Iarri:;on Teleohone Construction
company, to control the use of the Harrison telephone
in the state of Ohio. The capital of the concern has been
fi.\ed at $20,000.

Evansvillc, Ind., has been asked by the Vanderburg
Stethophooe company for a franchise allowing the com-
pany the right to put in an exchange and a system. The
committee to which the application was referred has re-

ported favorably.

At a meeting of the stockholders of the Harrison Tele-
phone company, June sih, contracts for construction with
James E. and Robert L. McElroy were approved and the
capital stock reduced from $8 d,000,000 to $40,000,000.
Half the stock was treasury stock, and never having been
iasued was canceled.

The burning of the telepboie exchange at Toledo, O.
last month, which was attended with a loss of about
$10,000, suspended the service entirely, and it will prob-
ably be some time before it is entirey renewed. The fire

originated in the tower, and its origin has not been defi-

nitely determined. A great poriion of the loss was due
more to water than fire, the large switchboards suffering
particularly in this respect.

The opening of the long-distance telephone line be-
tween Kansas City. Mo., Leavenworth and Atchison, Kan.,
by the Missouri & Kansas Telephone company, May 22d,
was made the occasion of a celebration in Kansas City.-

Tbe Commercial Club rooms were plentifully supplied
with instruments, and conversation was carried on with
the several points on the line. Instrumental and vocal
raus c rendered in Kansas City was vigorously encored
in Atchison and Leavenworth. Much of the success
of the entertainment and opening of the line is due to
Superintendent W. W. Smith of Kansas City.

Alice Lavery, formerly employed by the Chicago Tele-
phone company, has commenceci suit in the Circuit Court
against the company, asking $30,000 damages for personal
injuries. In July, 1892, she was sitting at her place in

front of the big switchboard, when, she declares, she re-

ceived a tremendous electric shock which threw her to the
floor in a "spasm." A thunder storm was raging out-
side at the time, and owirg to alleged defective lightning
arresters, she tells the court, the accident occurred.
Since that, the plaintiff asserts, she has been unable to
afend to business, and has, in fact, become a hopeless
invalid.

TELEGRAPH,
The Chicago & Northwestern Telegraph company,

which is leased by the Western Union Telegraph company,
last week elected the following officers and directors for
the coming year: President, Thomas B. Scully; secre-
tary, A. R. Brewer; directors, John B. Manning, Francis
L. Manning and I. McMichael.

The royal commission on electrical communication with
lighthouses and light-vessels, England, has made a sec-
ond report. The commissioners recommend that electrical

communication by re rial wires be established without delay
between the telegraphic system of the country and twenty-
one specific shore lighthouses and lighthouse stations.

The Wes'ern Union Telegraph company is making
preparations to place all of its wires underground in De-
troit, Mich. Ic appears that the company has no franchise
for operating in Detroit, and although its wires were or-

dered underground the council could make no provision
giving the company permission to tear up the streets. It

was advised that the company should apply to the council
for a franchise, and it has given notice that it will do so.

MISCELLANEOUS.
It is stated that a Swedish electrical engineer, the in-

ventor of a process for tanning by electricity, intends to

establish a large tannery at Omaha, Neb , where his process
will be applied.

A novel system of branding horses, cattle and sheep is

reported from Australia. The brand is kept the required
heat by electricity from storage batteries. From these a
flexible rubber tube carries the conductors to the brand,
which is heated from within. It is claimed that this brand
possesses many advantages, and that it marks without a
blotch, and is kept at a uniform temperature.

T. C. Martin announces that he will soon issue a book
on "Electrical Boats and Navigation," which will include
primary battery boats, storage battery boats, screw
and paddle-wheel boats, rowboats, gigs, pinnaces, cata-

marans, torpedo boats, submarine boats, dirigible torpedoes,

lightships, ferry boats, etc. It will also include some
chapters, by Joseph Sachs, on the operation of canal boats

by electricity in a variety of ways; and there yrilj be other
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chapters on boat haulage by magnetic adhesion, etc. The
book will be illustrated.

A novel claim for water has been filed by theRedlands,
Cal., Electric Light & Power company. In preparing for

the power for its plant, the water oi Mill Creek was carried

through a large pipe for a long distance, and the electric

company now files a claim for 100 inches of this water,

which amount, it asserts, is saved from evaporation and
seepage and other waste by reason of its being conducted
through the pipes of the company.

George P. Low, who was employed by the San Fran-

cisco city hall commissioners lately to report some scheme
for lighting, heating and ventilating the hall, filed his re-

port on May 31st. He finds that a permanent and independ-

ent electric plant for the hall would be the best and most
economical under certain conditions. He would favor

three elevators of the Sprague-Pratt multiple sheave type.

He contemplates storage batteries in conjunction with the

lighting and elevator service, the battery to be charged
from the dynamos operating the elevators. The ventila-

tion fan-bloweis will be operated by electricity. The new
boilers just put in the building are of sufficient capacity to

operate the proposed plant, but two reserve boilers would
also be advisable. A plant for lighting only would cost

§22,550, including wiring, and it would cost about $12,-

757 per year to operate. The best and rao3L satisfactory

plant, providing lighting, heating and ventilation, would
cost about$iio,875, and its annual operating cost would
be $20,501.

•

TRADE NEWS.
The Washington office of the General Electric company

has been transferred to 227 East German street, Baltimore,

Md.

George S. Searing, ibe Chicago representative of the

Hart switches, has moved his office to 1644 Monadnock
building.

George A. Mayo, consulting and constructing engineer,

has opened an office at 43 Bryan block, 160 La Salle street,

Chicago. Mr. Mayo makes specialties of power trans-

mission and storage battery installations.

Henry V. Parsell has purchased a new and handsome
electric launch from the General Electric Launch com-
pany for use on Schroon Lake during the coming summer.
The launch is equipped with batteries of the Consolidated
Electric Storage company.

The Metropolitan Electric company, Chicago, is present-

ing its friends with lead pencils marked "Xntric. That's
the Switch." It Is reedless lo add that it refers to

Paiste's line of switches which the company handles so ex-

tensively and which has become so well known among
electrical men.

The Root improved water tube steam boiler is a strictly

high grade bailer, possessing thoroughly reliable, eco-

nomical and efficient qualities. The Abendroth & Root
Manufacturing company, 28 Cliff street, New York, N.
Y., sole manufacturer, has put the Root boiler in some of

the largest electric I'ght and power stations in the United
States.

The American Machinist company, Cleveland, Ohio,
has issued a catalogue descriptive of its Institute for Home
Study of Electricity and of the electrical apparatus fur-

nished for its students which may be used in schools,

coUtges, experimental laboratories, etc. The reading
matter of the book exhausts its subjects and illustraes

some of the company's more important machinery.

The Wallace Electric company, Chicago, has added to

its business a complete line of electrical house goods, in-

cluding a number of well-known and standard specialties,

and reports business as being satisfactory at 307 Dear-
born stree^ Leland T. Milnor, formerly with the Ansc-
nia Electric company and later with the Central Electric

company, will have charge of this department.

The contract for trolley line insulators has been awarded
to the H. W.Johns Manufacturing company. New York,

' by the Poughkeepsie, N. Y., Wappinger Falls P.ailway

company. The Bridgeport & Cocn.. Traction company
began last week the excavation for its power station, Poles

are being located and deliveries of the trolley line insula-

tors furnished by the H. W. Johns Manufacturing com-
pany will soon begin.

The Clonbrock Steam Boiler Works, Brooklyn, N. Y.,

closed the following contracts for Climax boilers last week:
United Electric Light & Power company. New York, N.
Y,, 10,000 horse power; Thomson-Houston Electric com-
pany, New York, N. Y., 1,000 horse power; Newark Elec-

tric Light & Power company. Newark, N. J., 2.000 horse
power; Central Railway & Electric company, New Britain,

Conn., T,000 horse power.

O. W, Russell has compiled another catalogue and
price-list for the Link Belt Machinery company, Chicago.
The book takes notice, principally, of the elevators and
conveyors for handling clay, tile, bricks, cement, sewer
pipe, etc., manufactured by this company. The reading
matter is emphasized by a number of illustrations showing
the application and construction of much of this machin-
ery. The book preserts a very neat appearance, and gives

a good idea of a portion of the Link Belt company's ma-
chinery.

The Mather Electric company, Manchester, Conn., has
is5ued a catalogue descriptive of its ring type dynamo for

incandescent lighting, which has been well and favorably
known for the last 10 years. It has been improved and
simplified from time to time and is a well built and efficient

dynamo. The company claims for the ring type dynamo
that it has the least number of parts, requires little atten-

tion and care in operation, and is remarkable for its sim-

plicity. It is constructed upon thoroughly scienci fie princi-

ples and is excellent in its design. The electrical efficiency

of this dynamo is exceedingly high. The electrical de-

sign lends itself very readily to superior mechanical con-
struction, and full advantage of this fact has been taken,

the result being a machine perfect in its mechanical details,

giving very high commercial efficiency.

The Mica Insulator company, 218 Water street. New
York, is calling attention to the many applications which
micanite, one of its products, hss in electrical machinery.
An illustrated catalogue lately issued by the company
presents in a satisfactory manner its numerous fields of

usefulness. On account of its high insulating qualities

micanite can be used in places where inferior insulators

would not be practicable, because of the thickness they

require to insulate. It does not absorb oil or rroisture.

Its mechanical and electrical durability is high. It is

equal in efficiency to India sheet mica. It effects great sav-

ing over the use of mica when the labor entailed and waste
mica are taken into consideration. It can be furnished in

almost any form required. Micanite is made of pure India
sheet mica, cemented together with a cement of very high
resistance. The catalogue contains numerous testimonials

testifying to its value.

The Royal Electric company, Peoria, III., has issued an
illustrated catalogue of its machinery, including its direct

and alternating apparatus as well as its type of trans-

former, which is worth reading. No effort has been made
in the book to give a scientific dtscription of the company's
apparatus, the purpose being only to bring to notice some
of its superior points. The Royal alternator has many
advantages which are worthy of consideration, and these

are brought out prominently. Illustrations of all of the

company's electrical machinery are presented and form a

pleasing portion of the catalogue. The transformer re-

ceives particular attention. The different parts which
make up this transformer have been designed so as to re-

duce heating to a minimum, to make the regulation perfect,

and the insulation the very best. The efficiency is the

highest obtainable. Great care is taken in selecting good
material only, and a rigid inspection is maintained during

the entire process of manufacture. The type is reat in

appearance, easy to place in position, and can be operated

on all systems now in general use.

It is rarely that the details of an electric system are

placed before the public in as complete and attractive a

manner as those of the Standard system of dynamo-electric

machinery and accessories, which have been summarized
and classified in the book recectiy issued by the Standard
Electric company, Chicago. This book is intended to

give a very thorough idea of the Standard types of ma-
chines comprised in its arc, incandescent and alternating

systems, as well as of the switchboard and line apparatus

used in the installation of a practical system. Excellent

half-tone work gives an opportunity for the display of the de-

tails of the machinery, and it may be mentioned in this

connection that one of the chief points of excellence of the

book is the handsome typographical appearance it pre-

sents, combined with its meritorious illustration. The
Standard type of electrical machinery is too well known to

be mentioned in detail here, but the work describes and
illustrates each part in a thorough manner. The accessor-

ies of an electrical system of lighting are all given careful

attention and may be praisecl for their appearance and
value. The company's new line of iron poles, especially de-

signed to meet the demand for ornamental poles adapted to

either boulevard or avenue work or for general street

lighting is illustrated. The poles, as 'designed, all have
interchangeable tops, enabling a combination to be made
of such bases and tcps as may be most desirable for the

work in view. The Standard voltmeter, as represented, is

used for both alternating and direct current work, but the

instrument scaled for direct current is not the exact scale

for alternating current, or vice versa, but the same form of

instrument is used for any kind of work callng for meas-
urement of potential. In addition to the pictures which
are shown of the Standard apparatus in detai', a number
of drawings, diojention diagrams, tables and examples of
working installations are comprised in the contents, among
the latter being the reproduction of a photograph of the
World's Fair arc lighting service plant, consisting of 22

50 light 2,000 candle power dynamos. The Standard
company is to be congratulated upon working out its sys-

tem so carefully and completely and upon its success in so
ably illustrating It in book form.

BUSINESS.
The Wallace Electric company, Chicago, has purchased

the entire remaining stock of the Ansonia Electric com-
pany, and has a large force busily engaged in removing
it to its Dearborn street store.

The Clonbrock Steam Boiler Works. Brooklyn, N. Y.,

have closed the contract for a battery of boilers aggre-
gating a capacity of 4,000 horse power with the Edison
Electric Illuminating company, Pearl street, Brooklyn.

The Automatic Switch company, Baltimore, Md., has
established the following agencies: Boston Electric com-
pany, 548 Washington street, Boslcn; Michigan Electric

company, 47 State street, Detroit; Duquesne Electric

Supply & Construction company, 7cg Lewis Block, Pitts-

burg.

The northwestern headquarters of the Siemens & Halske
Electric company of America will hereafter be at 939
Lumber Exchange, Minneapolis, Minn. The company
manufactures and sells high class electrical machinery for

lighting, street railway and power transmission, and
furnishes plans, specifications and estimates.

The Central Electric company, Chicago, has broken its

record for the sale of fan motors. The hot weather al-

ways gives the sale thermometer an upward tendency, and
last week it went up to its highest degrte very rapidly.

The motors handled by this company are of Lundell

manufacture, and are carried in stock in a variety of de-
signs and sizes. This fan motor has been widely in-
troduced, and its popularity may be judged from its recent
heavy sales by the Central company.

The Alien-Hussey company, 8r8 Medinah building,
among recent contracts, secured those for wiring the
Equitable building and the new Academy of Sciences at
Lincoln Park, Chicago. The company has received a
warm testimonial from the Lakeside Cub for the excel-
ence of the work done upon the club's house.

The Stanley Electric Manufacturing company, Pittsfield,

Mass., whose two-phase alternating current system was
illustra'ed in the last issue of this journal, reports numer-
ous inquiries regarding the appara'.u*:, showing a wide-
spread interest in the subject. The company reports con-
siderable increase in the volume of business at its Chicago
office.

The Goubert feed water heater is In high favor among
steam users generally, and is especially valued for
service in connection with electric street railway plants.
The Goubert Manufacturing company, sole manufacturer,
14 Cortlandt street. New York, N. Y,, has installed its

heater in the principal lighting and traction plants of the
country.

The Johns-Pratt corapanv, for whom the H. W. Johns
Manufacturing company. New York, is the selling agent,
is pushing the delivery of trolley line insula'ing materials
for 43 niiles of road recently contracted for by the Hartford
Conn., Street Railway company. The Johns-Pratt com-
pany is also the manufacturer of Vulcabeston, Monarch
and other insulating materials.

Iluebel & Manger, 286-290 Graham street, Brooklyn,
are obliged to add to the'r pre ent force of help to keep up
with the large number of orders that are rece-ved for their
electrical good?. The new improved style F iron frame
pivoted armature bell is having a large sale, as it meets
the requirements for use in hotels, factories and large
buildings for fire alarm and other purposes.

The Phosphcr Brorze Smelting company, Philadelphia,
Pa., has a number of specialties in i's elephant brand
phosphor bronze alloys which are generally in favor among
machinery men. The elephant brand hardened castings
are made by special process, applicable mainly to dupli-
cate work, aad possess greatleniili s'rength and rigidity,

with hardness almost equal 10 sieel. The phosphorized
anti-friction metal manufactured by the cc mpany is a
superior lining metal to be used in the same manner as
babbitt metal for heavy pressure and high speed.

The warm weather of last week proved :o be a great
factor in the sale of fan motors, and the Metropolitan
Electric company reports that its stock of Crocker-
Wheeler motors was quickly soil out but which, however,
has been quickly replenished. One specialty which this

company carries in stock in the Chicgo store is the
Vulcan'zed Fiber company's product in sheets, tubes,

rods, sticks, etc.. a convenience which will be appreciated
by consumers. This is true of the Kester arc lamp, for

which the Metropolitan company is general western agent,
and a number of styles of ornamental lamps may be in-

spected in the store at any time.

The dtmand for the Packard Mogul lamp, adapted
particularly for outside work, has induced the company to

make arrangements to furnish a special street hood par-

ticularly designed for the Mogul lamp, so that it can be
used safely and conveniently for outside work, and the
Electric Appliance company, Chicago,hopes to have some of
the new sireet fixtures on exhibition in its salesrooms scon.

The company has been extending the field of usefulness
of its latest specialty, the Allen soldering stick, by mak-
ing arrangements with the principal supply dealers in

nearly every section of the country to push its sale and
carry a considerable stcck.

The Washington Electric company announces that it is

doing a good business in its new quarters at 207 South
Canal street. Chicago. It will be remembered that the
Washington Electric company was the concern organized
by Louis Stein and W. O. Meissner about a year ago to
manufacture the Meissner focusing lamp and the Washing-
ton alternating incandescent arc lamp now so well known
to the trade, beside a number of other valuable special-

ties. The company, however, was recently reorganized,

Mr. Stein disposing of his interest and Merrill Watson
joining hands with Mr. Meissner to carry on the business.

Under the present organization Mr. Meissner holds the
office of president and Mr. Watson is the secretaiy of the
company. The Washington Electric company not only
does a manufacturing business, but also pays attention to
high class repairing in the line of instrument work, etc.

Its prospects are bright.

Charles G. Armstrong, Aud'torium tower, Chicago,
electrical engineer and architect, has prepared the specifi-

cations and supervised the installation of a large number
of electrical plants in and about Chicago during the last

year. Among some of these may be mentioned the plants

in the Renfost building, Kenwood apartment house,
Heisler & Young bakery, Lakota Hole), University of
Chicago, Illinois Certral depot, Ellsworth building, Meyer
building, Auaitorium Annex. Butterfield building, Ath-
letic Association building, Newberry Library, Produce
Cold Storjge Exchange and the Huck & Young, Hartford,

Teutonic, Schiller and Stock Exchange buildings, as well

as the Academy of Sciences and the plant of the South
Park commissioners. These plants are ail of 1,000 or

more lights capacity. Outside of Chicago some of the

more important plants for which Mr. Armstrong drew spec-

ifications are those in Monticello, Carthage, Maroa, De-
catur and Sandwich, III.; that of the Columbia building,

Louisville, Ky., of the Wainwright, St. Nicholas and
Union Trust buildings in St. Louis, the power transmis-

sion plant of Whitman & Barnes, West Pullman, and a
great many others.
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ILLUSTRATED ELEGTRIGAL PATENT REG0RD.

521,163. Contact Trolley. Robirt W. Hawkesworth,

'East Orange, N. J.

Tlic devicf paiciitcd is intended to do away with the neces-

sity of breaking contact between llic trolley nnd trolley wire in

nn overhead system of electric ir.iclion when the end of a route

is reached, or for some reason it is desired to change the direc-

tion of ihe motion of the car. It consists of conslructinK the

trolley bar with two arms, connected by a spring in such a

manner tliat when one arm is pulli-d down and secured by the

operating cord the other will be Iicid up against the trolley wire

with a spring contact, and will yield to any inequalities without

losing its contact with the wire, or without danger of breaking

the bar in case any fixed object should be struck

521 16S. Thermc-electric Battery. Ernst W. Jungner,

Skara, Sweden.

This thermo-elcL-tric chain battery is more particularly

adapted for use with electric fire alarms, but it may be used for

other purposes. The construction cf the battery comprises a
series of elements held together, and each composed of two
strips, preferably wires of difterent metals. The alternate

joints are suitably insulated by means of a non-conductor of

heal. The length and diameter of the raetal strips may be
greatly varied, according to the usus to be made of the chain.

The inventor has found that, when the thermo-electric chain

battery is to be used in connection with electric fire alarms, ex-

cellent results are obtained by using copper and iron wire of a
diameter of about 1 to 1.5 millimeters, and of a length of about

40 to 50 millimeters, lorming elements of from 70 to 80

millimeters, or from 15 to 20 elements to the running meter of

chain.

521.170. Printing Telegraph. Oscar L. Kleber, Pitts-

burg, Pa.

The invention consisf^ of a systematized class arrangement
and grouping of telegraphic signals wiih corresponding class

groups of alphabetical letter;, numeral characters, punctuation
marks, etc., in combination with an organized mechanism by
which transmitted telegraphic signals of Morse's system are
caused to produce and print such matter as is sent over a tele-

graph line. The accompanying drawing represents a front ele-
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vation of the inventor's mechanism. The letters and numerals
on the type wheel 5 are relatively so arranged as to correspond
with certain points or positions on the selecting disks «, b, c, d,

and respor.d to Morse signals made upon them, =0 that the letter

or numeral corresponding to its Morse signal must move and
coincide in point of time, and therefore take a predetermined
position.

521,183. Police Signal Telegraph System. Charles A.
Rolfe. Chicago, 111.

The primary object of the inventor is to secure the sending
of an alarm of fire, no matter how careless, ignorant or hasty
the person opening the signal box may be.

521,188. Magneto Telephone. Alfred Stroraberg and
Andrew Carlson, Chicago, IP.

The invention consists in a cheapened method of construct-
ing a telephone, for which a patent has been issued, comprising
a magnjto generator provided with soft iron polar -projections,
around which the telephone coils are wound, and opposite the
ends of which the diaphragm is located. It is proposed to con-
struct the magneto generator of parallel disposed bar magnets,
and providing between the magnets at one end pole pieces, be-
tween which the armature is adapted to rotate.

Wilton L. Richards,521.220, Electric Telephone.
Maiden, Mass.

The idea of the invention is to produce a telephone which.
while being sensitive to sounds originating at some distance
from the instrument, shall at the same time remain uninjured
by powerful tones originating close at hand. The current
changing material—finely divided carbon J/—is placed within the
chamber C in the sectional drawing. In order that the pressure
of theair may be equal on both sides of the front electrode, the
inventor forms the flexible disk ^ of extremely fine wire gauze,
and between its surface and the surface of the slate casing to
which it is secured a very thin washer of porus paper is inter-
posed, which serves as a cushion without materially hindering
the sufficient passage of air. The gauze disk g supports the
front electrode, and completely closes the front of the chamber,
retaining the granular conducting material in the chamber be-
tween the electrodes. The instrument when in use may be
suspended bv a light stirrup s from cords. The compound
button B has its front electrode rigidly attached by means of
nuts to the wooden diaphragm, while the back electrode rests
in its suppirt on the frame, and is comparatively loose. The
results of the operation of the instrument are therefore largely
due to the inertia of the slate casing, and probably to a consid-
erable extent also to the simple agita.ion of the granular car-
bon contiined in the button.

521,238. Bond for Electrical Conductors. John Herr,
Philadelphia, Pa.

The bond consists of a split tapered bolt which is furnished
with a hole passing longitudinally through its center, and the
exterior end of the shank of which is threaded, and which is

furnished with a head adapted to be grasped by a wrench or
spanner, and of a nut adapted to be screwed up on the tapered
shank of the bolt in order to close it down upon the wire and to
hold it in place upon the rail.

521 239. Burglar Alarm. Clement R. Hoopes, Ogonlz,
Pa.

The object of the invention is to provide an attachment to
chain bolts upon doors, so that an alarm is sounded upon any
attempt being made to manipulate the bolt. Contact points
upon the bolt, an electric circuit and an annunciator are era-
ployed.

521,260. Electric Battery. Fred Dubero and Peter
Mohrdieck, San Francisco, Cal.

The object of this invention is to provide a continuous or
constant battery, the elements of which are renewed during the
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operation of the battery, and in the- em;iloyment in conjunction
with the battery of. sea water as the active energizing clcnicnt.

In its construction any suitable or desirable substance is' em-
liloyed, which will form the positive and negative L-lemcntsof

the battery. These elements arc so arranged with relation to'

each other that the negative elenu-nl may be alternately sub-
merged in the active solution In which the positive clement re-

niams submerged, and then withdrawn and exposed to the air

to become dry and to absorb a ctrtain portion of air before it is

again submerged. A very suitable method i^ to make the
negative element in the form of a rotary hollow cylinder.

521,269. Core Attracting Solenoid. Wenzel R. Michl,

Wetter-on-the-Ruhr, Germany.
The invention relates to the combination of a solenf<id and of

a movable iron core designed to be attracted by and drawn into

the solenoid, and the object of the improvement is to render the
action of the solenoid on the core uniform throughout the
course of the latter. If the coils of wire constituting a solenoid
are arranged uniformly in all portions of it, and if ttie transverse
sections of the core arc all alike, the core, when introduced with
one tnd into the solenoid energized by an electric current, will

be drawn in with a force which increases until the end of the
core has arrived at or near the center of the solenoid; thereupon
the attracting force will remain constant for a short distance,
and finally it will decrease again. In order to render the force
uniform, the inventor winds the coils of the solenoid in such
manner that the number contained in consecutive sectional por-
tions of the same length decreases from the core introduction
end to the middle of the solenoid, and then increases again.

521,274. Telephone S.vitch. Joseph B. Smith, Man-
chester, N. H.

The device patented is a positive one, and is independent of
springs, weights or the gravity of the telephones, and is simple
and effective. The invention comprises an improvement in

switches for telephones, and has for its object the putting of a
telephone positively into or out of the line circuit by removing
the telephone from or replacing it on its support on the call

box of the instrument.

521,303. Busy Test for Multiple Switchboards, James
A. WottOD, AtUnta, Gi.

This device is for use in making busy tests on a multiple
switchboard in exchanges in cities where there is considerable
induction from exterior electric conductors, such as, for ex-
ample, electric street railways, in which the ground return cir-

cuits interfere with cojiduit telephone systems.

521,311. Trolley Wire Finder. Theophilus E. Gressle,

Indianapolis, Ind.

The invention is designed to guide the conducting wire to

the groove of the trolley after the latter has been shifted, by
which rapidity and ease in again causing contact to be made
between the trolley and conducting wire are accomplished.
The invention is also designed to admit of the required reversi-
bility of the trolley support necessary in changing the direction
of the car, and to effect the automatic readjustment of the parts
to normal position.

521,322. Incandescent Lamp Socket. Luke R. Peck,
St. Johns, Mich.

The invention consists in the construction of a lamp socket
made in detachable sections, 10 the upper section of which the
terminals of the conductors are secured with suitable contacts,
and the lower section detachably engaging with them. It

further consists in the construction of the frame comprising on
the detachable section suitable fusible strips, and in the peculiar
construction and arrangement of the lamp contacts and switch,
so that when the circuit is opened one of the contacts is with-
drawn into a protecting casing.

521.325. Telephone Transmitter. Joseph B. Smith,
Manchester^ N. H.

There is described in a telephone transmitter a multiple elec-
trode made in sections, the alternate insulated layers of which
are connected together, combined with a cup containing finely
divided conducting material supported on a diaphragm, and
adapted to vibrate in unison with the latter.

521.326. Conduit Supply System for Electric Railways.
Harry Alexander, New Yo.k, N. Y.

The operation of the system for which this patent was issued
is such that a car located on a first section of road will receive
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current directly from the first section of a working conductor
through a collector resting on the conductor, and through in-
sulated conductors which pass up to the car. When the car
reaches the end of the first section of the working conductor a
supplementary contact device, which is electrically connected
with the collector, makes contact with a supplementary contact
conductor, thereby diverting current from the working con-
ductor through a switch magnet to the rail, operating the
switch and connecting the supply conductor to the second
section of the working conductor. When the car reaches
the second contact conductor the second switch is operated,
connecting the continuous supply conductor to the third sec-
tion of the working conductor, and when the car reaches the
contact conductor current is diverted thrcugh the magnet of

the first .switch, thereby breaking the connection between the
sup|) y conductor and the wurkint' conductor at that switch,
and so (in throughout the length of tne line.

521,362. Electric Arc Light for Magic Lanterns. Charles
Beseler, Jersey City, N. J.

The invention, which is mf.slly applicable to details, provides
a new and improved arc light for magic lanterns, which will be
simple and durable in construction, and arranged in such a
manner as to enable the oper.itor to convcnienilyandaccurately
adjust the light relative to the condenser of the magic lantern
in order to produce the best results upon the screen.

521,394. Apparatus for Measuring and Recording Elec
trie Currents. William Thomson, Glasgow,
Scotland,
As a simple instrument for measuring electric cur-

rents the invention uses a permanent or electro-magnet
attracted by a fixed scjlenoid </, and canying a pointer
which moves past a graduated plate or scale, and this

magnet is suspended in the proper relation to the fixed
solenoid by two fine oppositely coiled spiral springs ctr,

which, in the use of an tie :tro-magnet, form the con-
ductors for its heli.»:. 'Ihe current to be measured
passes through the fixed solenoid, attracting inward the
movable magnet a a with a force which is very nearly
the same at all times for the same strength of current-
through the fixed solenoid, and very nearly propoition-
ate to the strength of this current through a wide range
of motion of the movable magnet within the fixed sole-

noid, provided that the electro-magnet is kept magnet-
ized nearly to saturaiion. Thus ihe strength of the
current through the fixed solenoid may be very ap-
proximately read off on the straight scale of equal
divisions, indicating the distance through which the
movable electro-magnet is pulled against the force of
its bearing springs when it is hung as described, To
measure the total quantity of electricity, with this
simple instrument is combined a counter or recorder,
wh;ch is actuated at. periodic intervals of time by a
constantly revolving cam, through the medium of a
projection carried on, and thereby controlled in its

position by the electro-magnet, which is in turn deter-
mined in its position by the strength of current pass-
ing, and the relation of the parts is such that Ihe ex-
tent of movement of the recorderat each impulse varies
according to the extent of previous depression of the
rhagnet with its projection; or, in other words, depends
on the strength of the current passing.
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521,396, Electric Clock Winding Mechanism. Adolph
E. Vidal and Gaston Hervieu, London, England.

The invention relates to electrical winding mechanism for
clock movements, and its object is to wind up automatically
the spring or weight at intervals to the same e.\tent as either
have become unwound during a short time of working.

521,412. Track Circuit. Louis F.- Johnson, Pough-
keepsie, N. Y.

This invention relates to electric signaling systems for rail-

ways of that general class in which a circuit is completed from
one. line of rails of a section to the other line of rails through
the wheels and axles of the car which may happen to be on such
a section, and provides means for obviating the difficulties

found to be inherent in such svstems resulting from destroyed
insulation or short-circuits in damp weather.

521.422. Telephone Call Recorder. William F. Smith,
San Franciico, Cal.

This invention has for its object to transmit telegraphically
from a subscriber's station to the operator at a switching station
the number of another sub criber's station with which connec-
tion is desired, and it is designed to take the place of the pres-
ent mode of transmitting these numbers orally. The invention
consists of a piinting mechanism at the switching station, con-
structed and arranged to print or mark in suitable characters
upon a tape or paper strip the figures or characters composing
the " call,'' and mechanism located at the subscriber's tele-

phone to actuate the printing mechanism telegraphically.

521.423. Automatic Electro-magnetic Cut-out. Lucius
T. Stanley, Brooklyn, N. Y.

The invention comprises in an electro-magnetic cut-out the
combination of a vertically movable magnetic plunger having a
pole plate at its lower and a non-raagnetic extension at its upper
end, a coil surrounding the plunger, a magnetic casing sur-

rounding the coil, and a pivoted switch lever in position to be
encountered and raised by the non-magnetic extension of the
core on its upward movement.

521.434 Duplex Electric Arc Lamp. George F. Edens
and John B. Brewer, Xenia, O.

The invention relates to trip mechansim for duplex arc
lamps, and its objects are to provide means by which either set
of carbons may be consumed first instead of being confined to

one part'cular set; and also to so arrange the parts that the feed
rod of either set of carbons will automatically complete the arc
in the adjacent set during its downward movement. A further
object is to provide means for controlling the trip mechanism
from without the casing. The purpose is to provide a trip lever
for each feed rod, this lever engaging with one of its ends a
portion of the feed rod, and having its opposite end arranged in
the path of movement of the adjacenffeed rod; also in provid-
ing each lever w th means arranged without the casing for con-
trolling the movement of the levers. The invention further
consists in certain features of construction and combinations of
parts,

521.435. Automatic Electric Signal Lamp. John R.
Farmer, St. Louis, Mc.

This invention consisls in a hood which is to be suspended in

an electric overhead trolley system over the trolleys where two
or more trolley lines cross each other, and it is so arranged that
suspended from the hood there is an ordinary signal lantern
having four lights, the alternate ones being white and red as is

usual in junction lamps. The operation of the signal consists
in turning the lamp one-eighth of a revolution in either direc-

tion, according to the direction of the approaching car. 1 his
is accomplished by an electric connection wh'ch is formed by
the trolley of the electric car, which closes the circuit through
the magnet in the hood and turns the lamp one-eighth of a
revolution, turning the white light in a direction paiallel to the
movement of the car, and the red light facing the direction of
the cross lines.

521.436. System of Electrical Distribution. Thomas J.
Fay, New York, N. Y.

The inventor claims in a multiple series system of distribu-

tion the combination of a main generating station, two main
conductors leading from it, an intermediate or compensating
conductor between the groups or se's of translating devices,

two generators connected in series with each other and normally
tending to augment the supply of current to the mains, but so
connected as to supply extra current to either group of trans-

lating devices, which requires it in order to estabish a balance
between the two groups, and an electric motor driving both
generators and supplied with current from the mains.



EVERY SATURDAY.
Vol. XIV. CHICAGO, JUNE 30, 1894. No. 26

Some Electric Plants in Chicago Driven
by Gas Engines.

The demand for isolated electric light installations has

opened a field for a cheaper and more convenient primaiy

source of energy than found in the consumption of coal to

supply the steam engine. In the smaller plants isolated

from a central station supply and wiihcut steam and

boiler facilities the gas engine has for some time been at-

tracting attent'on and giving favorable resu'ts. The ad-

vantages claimed for it over steam engines fired with

either coal oil, wood or coal are now being thoroughly in-

vestigated in this country. It is pointed out that no

of the gas engine and of the varied applications to which

it may be applied.

In Fig. 2 upon this page is presented a general view of

the power plant of the Wakefield Rattan company, 220

Wabash avenue. Here is installed a gas engine of the

White & Middleton type, of 25 horse power capacity,

driving by means of main line shafting and counter shaft-

ing a dynamo for lighting the premises and a

five horse power Reedy elevator, beside pumping air

which is used in starting the engine. An engine

of this type and size weighs about 6,coo pounds, and has a

length of 10 feet. The Siemens & Halske dynamo shown

or artificial gas. They are also superior in economy and
efficiency as gasoline engines. They are made from 3^ .

to 55 horsepower, and have no valves to grind in with

emery or slide valves which require scraping and cleaning.

The igniter is a very simple and durable device, with no

springs or mechanism of any kind to control it. The
govercor is also a simple and substantial device attached

directly to the crank shaft; it insures regu'ar speed under

varying loads, and controls the quantity of gas for amount
of work done. There is no other mechanism attached to

the crank shaft to control the movements of the engine

except the governor, which makes the engine extremely

FIGS. I, 2

tedious preparation is required before starting; there is no

chimney to build, and no smoke nuisance, no coal to ]ay

iQ or ashes to cart away, no dust and no boiler, no safety-

valves and water-gauges to watch, no fires to slack or

bank at stopping time, no regular attendance required be-

yond oiling, cleaning and starting; and, beside all these

advantages it is claimed that there is great economy as

compared with steam engines or any power of equal

size.

Without entering into the comparative merits of the

several types of gas engines which are upon the market

in the United States, it is the intention in this article to

illustrate different types of gas engines installed in Chicago

for the purpose of running electrical machinery. The

work of these plants will give some idea of the flexibility

AND 3. SOME ELECTRIC PLANTS IN CHICAGO DRIVEN BY GAS

in the foreground gives 90 amperes, at 1,190 revolutions,

and is at present running 12 Siemens & Halske arc lights

and between 40 and 50 incandescent lamps of the same

make. In spite of the change in load upon the engine

when the elevator is in service, the lights burn without

apparent unsteadiness, and the voltmeter seldom varies

to a greater extent than two veils. The instrument is a

magnetic vane voltmeter of Qaeen & Co.'s manufacture.

The engine is belted to an 18 inch pulley on the shaft and

the dynamo to a 36 inch pulley. The elevator driving ma-

chinery, not shown in the picture, is upon the main line

shaft and consists of worm gearing and sheave apparatus.

Natural gas is piped direct to the engine from the mains in

the streets. It may be said of the White & Middleton engines

that they will run, without any alteration, on eithernatural

ENGINES.

simple. The engine is furnished with au!omatic oilers on

all working parts, and requires about the same grade of

lubricating oil as an ordinary steam engine. It is not

slighted in any manner in the way of construction, crank

shafts, connecting rods and other working parts being

made of the very best open-hearth forged steel and having

heavy bronze metal bearings. The iron castings are made
from the very best charcoal iron which can be secured.

No less interesting in its operation is the plant in the

basement of the clothing establishment of Mickel & Pitzele,

767 South Halsted street, for here a Raymond gas engine

is driving an Edison 12 kilowatt dynamo belted direct

without the intervention of shafting. It Is of about 15

horse power capacity and at the present time the dynamo is

supplying a large number of incandescent lamps as well as
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n number of arc lights. As seen in Fig. i the engine is

of the vertical type, and is intended for high speed work.

One of the advantages claimed for this engine is its electric

ignition, which is operated by primary batteries and in-

sures regular ignition and avoids objectionable smell and

waste of gas. The plant requires a minimum of attention,

and is making a record for electrical efficiency. A switch-

board furnished with Weston current indicating instru-

ments is shown back of the dynamo.

Another application of a gas engine directly belted to

ACTUAL ABHANQEMENTOFAPPAflATUB'',

FIG. I. A RELIABLE METHOD OF RECORDING VARIABLE
CURRENT CURVES.

a dynamo is illustrated in Fig. 3. In this plant, which

is located in the basement of 245 Lake street, a seven

horse power Otto engine drives a Rockford dynamo,

which, at the present time, is supplying about seventy 16

candle power incandescent lights. This engine has most

of its working parts upon the outside, readily accessible,

and is provided with a reliable electric and practical mag-

netic igniter. It is of the type 4b and utilizes the four

stroke cycle. The engine is supplied with natural gas

from the streets, and is a fine illustration of the conven-

ience and practicability of such an installation. In de-

sign the engine is small and pleasing in appearance, and

the whole plant may be placed in a remarkably small space.

These installations have been taken as examples

of the usefulness and evident economy of

gas engines in comparatively small plants,

but many examples may be had of much larger engines

being used for electric lighting. Waukesha, Wis,, has a

loo horse power gas engine to operate its system, and Ra-

cine, Wis., possesses two 50 horse power engines for the

same purpose. In Milwaukee there are a number of Otto

engines driving electrical machinery, and there is no reason

for doubting that with increased efficiency and continued

development they will increase rapidly in Chicago business

establishments. Several gas engine installations In Chicago

have already been described and illustrated in the columns

of the journal.

Electric Coal Mining in Kansas.
An electric coal mining plant has been established at

Boicourt, Kas.. in the colliery of the Bradley-Vernon Coal

FIG. 2 A RELIABLE METHOD OF RECORDING VARIABLE
CURRENT CURVES.

company. Two electrically operated coal cutters are at

present employed, each machine having a capacity to un-

dercut 30 inches of coal 400 lineal feet in a day. Current

is supplied to the motors on the coal cutters by an 85 horse

power 220 volt generator, which is of sufficient capacity to

operate four cutting machines of the size in use. The
plant has thus far given very satisfactory service. The
electricil machinery is of the standard type of mining

equipment made by the General Electric company, the

sale having been made by the Chicago office of that com-

pany.

A Reliable Method of Recording Variable
Current Curves.*

By Dr. Albkut C. Creiioke.

introduction,
'

A practical problem that has in more recent years pre-

sented itself to the electrician and physicist alike is "How
shall we measure the exact current which flows in a con-
ductor at any instant of time and record all the irregular

changes to which it is subject?" Probably everyone who
has thought of such matters at all has considered this

problem in some of the phases which it presents. The im-

portance of the question since the introduction and ex-

tensive use of the alternating current has emphasized the

fact that we need a "reliable method'' of measuring the
instantaneous values of a variable current, which is not a
"method by points," but "a. method which continuously
records the current."

Under "a method by points'* is included any method in

which the current is obtained from readings (usually of an
electrostatic voltmeter) due to the charge of a condenser
which may be connected in at any point of time. The es-

sential characteristic of the method is that the current is

supposed to repeat itself exactly during successive periods,

or more generally when the conditions are exactly

repeated. There can be no doubt that the current does
repeat itself under exactly similar conditions, but can we
be sure that those conditions are exactly repeated?
By this method a number of points are found, the time
occupied being at least several minutes, and the collection

of points properly arranged is a representation of the cur-

rent during as short a time as the one-hundredth of a
second, perhaps. Yet this method has proved to be a
very useful and practical one, and has given us information
concerning the currents and potentials of generators and
transformers which is of paramount importance. Yet all

will agree that this 'method by points" is too limited in Its

application, and does not show us any sudden temporary

'«ooo

will agree that the difficulty may certainly be avoided by
using as a vibrator, instead of this so called "ponderable
matter," a vibrator that has no weight. It is to this ques-
tion of finding a form of vibrator without weight that I

invite your attention.

TIIK WiilflllTLESS VIIIKATOR.

The idea of the weightless vibrator is perhaps already
suggested in the beam of light. But how shall we cause
a beam of li^^ht to have a change in direction simply by
means of a current floA'ing in a circuit without the inter-

vention of some moving material? A way of influencing

a beam of light directly by an electric current (or more
properly by its magnetic field) is that discovered long ago
by Faraday. It is by means of the discovery of the
rotation of the plane of polarization by an electric current
that I propose a method of obtaining a weightless vibrator.

The explanation will be made clearer by reference to the
diagram of apparatus, Fig. i. A beam of light is passed
through a polarizer (Nicol prism) so that the vibrations of
the beam take place in only one plane upon emergence.
If it is then passed directly through an analyzer (Nicol

prism) the latter may be set at such an angle as to prevent
all light from passing through it, and thus produce dark-
ness beyond the analyzer. Faraday's discovery was that,

if a beam of polarized light is passed through some sub-
stance in the direction of the lines of magnetization
within that substance, there is a rotation of the plane of
polarization in a direction which is the same as the direc-

tion of the current required to produce such a magnetic
field. The direction of rotation is unahered, therefore,

whether the light beam advances in the same or

the opposite direction to the magnetization, so
'that a beam reflected back and forth through
the substance several times has its rotation in-

creased by equal amounts each time. If the direction of
the ray of light be at right angles to the lines of magnet-
izition there is no rotation produced. The amount of
thi& rotation has been carefully investigated by Verdet,

FIG. 3.
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change taking place in a current, which does not repeat

itself. Such, lor instance, as a sudden "make" or "break,"
or "change" in an alternating current, would not be easily

shown by this method. The second method, previously

designated "a method which continuously records the cur-

rent," is the one to which this paper more particularly

refers. Under this head is included all methods which
attempt to record the current by causing it; either directly

or indirectly, to move a material something so that its dis-

placement is some single valued function of the current.

As an example of this method may be mentioned the well-

known experiments of Froelich, in which a telephone is

used, upon the disk of which is mounted a mirror that

permits a beam of light to be reflected from it. Any vibra-

tion of the disk gives an angular motion to the ray

of light, and this motion is in turn recorded upon
a moving photographic plate. Other examples
might be mentioned in illustration of this method;
for instance, a wire which is deflected in a mag-
netic field, or stream of mercury so influenced; but it

will be noticed that in all of these cases an appreciable

amount of ponderable matter is required to be moved
backward and forward during each reversal of the current.

When the current reverses hundreds of times per second,

the unavoidable difficulty is introduced that the forced

oscillations of this ponderable matter, no matter how small
in amount, become so superimposed upon those of the

current which it is desired to measure that they are

inseparably mixed together, and the record does not show
the true current, but the resultant vibrations of the instru-

ment. That this is the case with the method of the tele-

phone, above referred to, has been established beyond a
doubt, it seems, by experiments conducted at Cornell
University by Henry Floy. The current furnished to the

telephone was carefully measured by the "method by
points," and care was taken to see that the current as
measured by points was the same as that used in the

telephone. The vibrations of the telephone did not even
approximately agree with the current as measured by well-

established methods.
Bearing these points in mind, and remembering the

high frequency of some of the oscillations which it is

desired to record, may we not with some degree of cer-

tainty predict that any of these methods requiring the
rapid motion of ponderable matter will be open to precisely

the same objections which are noticed in the case of the
telephone? Without answering this question, probably all

1. Read before the American Institute of Electrical Engineers,
Philadelphia, May 17, 1894.

who announced laws by which it may be expressed. They
are summed up in the following statement: "The rotation
of the plane of polarization for monochromatic light is in

any given substance proportional to the difference in
magnetic potential between the points of entrance and
emergence of the ray." That is, it is equal to a constant
times this diffarence of potential and is expressed by the
formula

»=vV. (i)

where C=angle of rotation, V=difference in magnetic
potential, and v for a given wave length is constant in any
one substance. This constant is known as Verdet's con-
stant. If now the light is passed through polarizer and
then through a tube containing the substance used, around
which is wound a coil of wire, and thence through the
analyzer, an observer would find complete darkness upon
looking through the analyzer when set in the crossed
position. But if without moving the analyzer a current is

sent through the coil on the tube, light appears to the
observer. This is because the plane of polarization has
been rotated by the current and practically the prisms are
no longer crossed. Now let the analyzer be rotated while
the current is still flowing, and the observer will see a
series of beautiful colors through the analyzer, a different

one for each position of it; but, as long as the current
flows, he cannot produce darkness again by any amount
of rotation of the analyzer.

This effect suggests what is known to be a fact, that the
different wave-lengths composing white light aVe rotated
by the current in different amounts, so that when the anal-
yzer is turned to the angle corresponding to the yellow light,

say, only the yellow light is prevented from passing through
the analyzer. All the other rays, being rotated by different

amounts, pass through the analyzer, and there being mixed
together they give rise to the series of beautiful complex
colors above mentioned. A different color is seen for each
position of the analyzer because in each position a different
color is subtracted from white light, and the observer sees
what is left or merely the complementary color.

The law which tells the amount of rotation given to the
different colors is pretty accurately known; and theory in
this case is in close accord with the observed facts. The
equation which closely expresses the amount of the dis-

persion for the different wave-lengths may be written:(A dn\
I 1,

n dX/
where v is the so called Verdet's constant, A

(2)

the wave
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length, and n the index of refraction of the medium; c

is a constant for any one medium, which is, however,

inversely proportional to the permeability of the medium.
This is a formula at which Maxwell arrived from his theory

of molecular vortices, and we shall see how closely it is in

accord with observation. We see by this formula that

Verdet's constant depends not only upon the wave length,

but upon the index of refraction corresponding to that

particular wave length, and also upon the rate of change

of the index with respect to the wave length. If this rate

of change of n with respect to ?^ is small, as would be

the case with a substance where the dispers'on is small

and the index of refraction regarded as ap^jroximately con-

stant, then it is seen that the formula reduces to an ex-

tremely simple form, viz.

:

y?
(3)

Here Verdet's constant is inversely proportional to the

square of the wave length. Using this approximate form

for the present, we see from Verdet's law, equation (i),

that

e = vV=c„ (4)

V-

Bat the difference of magnetic potential, v, is

47r, , Si

, where Si is ampere turns, and thus we have

e = 4 Trci . Si / ioA2 = C2 i / V. (5)

where
C2 = 4 irc,. S / 10 (6)

A reference to Fig. 2 will show this relation between

angle of rotation, wave length and current. Several

spirals are shown corresponding to the several lines of the

spectrum, known as A, B, D, F, s.-ai. G. The radii of

the circles which intersect these spirals are proportional to

the current flowing in the circuit, while the angle, which

the radius, drawn to any point of intersection, makes with

P represents the rotation for that particular wave
length and current. The red and blue spirals indicate

that the red rays are not rotated so much as the blue. The
direction of rotation in the diagram is as indicated by the

arrow. Now, returning to the observer looking through

the analyzer, if he could resolve the light there seen into

the pure colors of the spectrum, what he should expect

would be, with no current, a complete spectrum, since all

rays are rotated by the current. But let him rotate the

analyzer, and he finds that first one color then another dis-

appears, and a dark band is seen to move across the spec-

trum as he rotates the analyzer. Again, let him rotate the

analyzer to a certain angle and leave it there while he

varies the current. He should expect that the band would

move, but would vanish entirely with zero current, and

thus prevent observation for small currents.

Fortunately we have substances which naturally rotate

a beam of polarized light, for by means of this aid we
may obviate the difficulty that the band vanishes with no
current. For instance, a parallel plate cut from a crystal

of quartz perpendicular to the optic axis has this property

of rotating the plane of polarization. Quartz is selected

for the material used because of its great transparency

and high specific rotary power. The law of the rotation

is similar to that already mentioned for the rotation by

the current. The approximate law is that the rotation is

inversely as the square of the wave length, which may be

expressed:

9>=C3e'A^ (7)

where ^ is the angle of rotation for the wave length \ and
e is the thickness of the plate. The thickness of the

quartz plate is seen to correspondto the current in equa-

tion (5). Fig. 2 represents the actual rotation for different

thicknesses of quartz, each circle corresponding to a plate

one millimeter thick. The equivalent of a quartz plate

one millimeter thick is represented by 35,700 ampere turns

wound upon a tube containing carbon bisulphide. This
latter is the substance used, being stlected on account of

its high transparency and specific rotation.

If a quartz plate be placed between polarizer and ana-

lyzer the effect is the same as if the current circulated

around the tube of carbon bisulphide, and we may by ro-

tating the analyzer move the dark band completely across

the spectrum by means of the quartz plate without any
current. But suppose we set the analyzer so that the

' dark band remains in the center of the spectrum, and then

pass a current through the coil. We observe a motion of

this dark band back and forth through the spectrum as the

current is repeatedly reversed. For any given current its

position is always the same, so that its motion may be
calibrated by passing known currents through the coil.

Have we not in this found a weightless vibrator that is

sure to move in unison with the currents, if the term is

allowed?
Before passing on to the more practical side of the

question, it may be asked, will this band move back and
forth so that its displacement is approximately propor-

tional to the current? The answer to this question lies so
near at hand that your attention is invited to it for a

moment. The rotation of the plane by quartz is approxi-

mately represented by the formula:

The rotation by the current is represented by

D=C2-
A2

If both these rotations take place together, the resultant

is merely the sum of the components, and

I
;i:=0+e=(c3e+c2=)-

>12
(8)

lent angle, a, with the position of complete darkness, and
Jet it remain there. Then the wave length or color where
the dark band occurs for the quartz plate (being called /Ig)

is given by (7) above, and we have

e

a =C3 ~.
(9)

K
The wave length corresponding to this constant angle,

CE, when both quartz and current are used, is given by (8),

and we have

: (C3 e H-C2 i) —

,

(10)

in which "K is that wave length corresponding to a certain
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current, i, and therefore i and "k are co-ordinate variables.

Equating the values of a, we have

Cge Cae+r.l

This may be written

f2^;

i+^o

(II)

(12)

Cge

and in this form the relation between wave length and
current is seen to be represented by a parabola. In Fig.

3 are represented two sets of parabolas obtained from
equation (12) by assuming that /lo and e take in succession

different values. It will be remembered that \ represents

that wave length corresponding to the position of the dark
band for no current. It is therefore the value of ^, when
i is equal to zero, as appears from the equation independ-

ently. The axis of ^ is the vertical line to the right of the

figure, upon which the letters A., B, etc., are written.

it appears that each parabola at such a great distance from
the origin is nearly a straight line, the displacement in
such a spectrum will be nearly proportional to the current.
A noticeable feature, easily revealed by the graphical

construction, is that in the red end of the spectrum, where
the inclination of the parabola to the i axis is the greatest,
the motion of the band will be the greatest for a given cur-
rent.

Of course, it is understoood that this construction has to
do with the relation between the wave length and current,
and not between the displacement and current, unless the
wave length and displacement are proportional. It does
not apply, for instance, to the displacement in the spec-
trum of most prisms. In the prisms used the red rays
were so crowded together that the motion as observed was
nearly the same in the red as in the blue. The width of
the band, however, is for this reason narrower in the red
than in the blue, a consideration of considerable practical
importance.

DESCRIPTION OF SOME OF THE APPARATUS.

The tube upon which the coil carrying the current was
wound was a glass tube of 1.4 cm, internal, and i.3 cm.
external diameter, and 70.15 cm. long. The tube was
filled with carbon bisulphide, which was confined in the
the tube by means of two plane parallel plates of glass,

each 1.3 cm. thick, fitted tightly upon the ground ends of
the tube. Upon this tube was wound s'x layers of No. 18
double cotton copper magnet wire, occupying a length
upon the tube of 61 5 cm. The wire was wound so that

loo turns occupied 12.7 cm. Thus the total number of
turns, 2,900, is very large considering the size of wire.
The light used was sunlight reflected from the mirror of

the heliostat.

The Nicol prisms are two fine specimens which were
obtained by Dartmouth College at a time when larger

specimens could be obtained than may now easily be
found. The width of the slit does not need to be very
narrow. A width of a quarter to half millimeter will do
better than a narrower one, because more light is admitted
to the photographic plate, and in passing through so
many different substances even sunlight is rendered com-
paratively feeble by the time it strikes the photographic
plate.

A further description of the apparatus is hardly deemed
to be necessary, inasmuch as no claim is made to having
obtained more than the most crude of first results, which
may be the results attained by apparatus arranged in a

comparatively poor manner for tlie end sought. Yet the

results obtained seem to be so promising for the future

that the subject is presented to you at this early date in

the experiment in the hope that it may soon receive an
impetus from other experimenters who have better facili-
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The position of the dark band depends upon the position

of the analyzer. Let the analyzer be set at some conven-

These letters show the positions of tha various Fraunhoffer
lines, and one parabola is drawn for each line. Each
parabola then corresponds to one setting of the analyzer

such that the dark band is found at these lines of the

spectrum for zero current. The upper parabola is at the
red end and the lower at the blue end of the spectrum.
The axis of current is the base line of the diagram, and cur-

rents to the left of the vertical line are called negative, while
those to the right are called positive. The axes of all the

parabolas coincide with each other and with that of the

current, and for a given quartz plate they all intersect this

axis at the same point, so that taking different settings otf

the polarizer is equivalent to changing the parameter only
of the parabola.

The interpretation of these results may be put as follows:

If we have a spectrum In which the wave lengths are pro-
portional to the distances along the spectrum (which is

the case with Professor Rowland's arrangement of a
concave grating), then the displacement of the dark band
to one side or the other, due to the current, will be exactly
according to the shape of these parabolas near the zero

point, that is, near the vertical line lettered ^, B, etc. Since

ties than those at my disposal, and thus become a fruit-

ful source of extending our knowledge of instantaneous
current flow in conductors.

The objections which most naturally suggest themselves
against this method of taking current curves are, perhaps,
the following: The photographic plate must move so

quickly that the time of exposure of any one part of the

plate is extremely short. To meet this demand the most
sensitive plates that can be made should be used. The
width of the band with any given plate depends largely

upon the time of exposure. Then, too, a plate is to be
desired that will photograph toward the red end of the

spectrum as well as in the blue. The band does not

possess very sharp outlines, but gradually shades off from
dark to light.

These objections do not have so much weight, however,
in cases where the general direction of the variation of the

current is what Is wanted more than any exact measure-
ment of its amount, and in the majority of cases this is

really what is wanted. Yet it cannot be said that in these

preliminary experiments the band used was nearly as sharp

as may be obtained.
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Another objc-tion of a diflcrent nature that seems

diflicult to avoid is the fact that the coil, which is wound

upon the tube, must necessarily possess a small amount of

self-induction. It may be said, however, that even though

we aie prohibited from measuring certain currents on ac-

count of this self-induction, we are always sure that we are

measuricg the ex ict current which is flowing through the

coil.

A MORE EXACT KXI'RKSSION OF THE RELATION llETWEEN

THE WAVE I.ENCTII AND VERDET's CONSTANT.

The approximate relation between the wave length and

Verdet's constant used abjve was that Verdet's constant

varied inversely as the squire of the wave length. It is

considered of sulTicient interest to inquire just how nearly

this is an approximate formula.

By reference to equation (2) it is evident that if we only

knew the relation between the index of refraction and the

wave length, we might obtain the relation between the

wave length and Verdet's constant in terms of these two

quantities alone and constants.

Such a relation is afforded by Briot's formula, which is

a modification and improvement upon the well-known for-

mula of Cauchy. This is

i/n-=kA=+A+B/;f-+C/+A<,
^ (14)

where n is the index of refraction corresponding to the

wave length a, and k. A, B, etc., are constants for the

given substance. Assuming that all terms beyond B/.r- are

negligible, we may differentiate with respect to 'a and ob-

tain the equation:

;idn , B
-- = n2 ( Vl-\ (15)

Upon eliminating B//-' between (14) and (15) we obtain

Adn
= 1 — 2kn-/-'- —At.=. (16)

n d/l

Substituting in (2) the expression thus obtained, we have

v = cn=(2k-| ). (17)

But by (14)
B,-4

K- = /kA» + A + -) '
(18)

Hence

V = c (2k + A / A-) (k-V + A -F —

I

(19)

This formula represents to a high degree of accuracy the

observed values of Verdet's constant for carbon bisulphide.

It probably would for any other substances, but carbon bi-

sulphide is the only one to which it has been applied by

me. The constants k, A and B may be found by means
of equation (14) and the observed values of the refractive

index for known wave lengths. The values used are those

observed by Messrs. Gladstone and Dale. (See Glaze-

brook's Physical Optics, page 243.)

Inde.v of refraction for

Line of spt;ctrum. Carbon Bisulphide.

A 7621 1. 6142
B 6870 1.6207

C 6563 1.6240

D 5893 1.6333

E 5270 1.6465

F 4861 1.6584

G 4308 1.6836

H 3969 1.7090

These values give the red curve in Fig. 4. The lines yj,

Fy and H were selected, and three simultaneous equations

formed from (14), so that the resulting black curve should
pass through these three observed points.

The values
-10

k= —198X10 (20)

A= .41384 (21)

8=1076250. (22)

were obtained by the determinant solution of these three

simultaneous equations. The resulting black curve may
not appear to coincide very closely with the red, but it

must be remembered that the origin of co-ordinates is a

long distance below the paper, and the apparent differences

are but a very small fraction of the whole. The unit is

the tenth meter for wave lengths.

Having these contants they may now be substituted in

(20) and c determined from the observed values of Verdet's
constant. These observed values are:

Verdet's Constant for
Line of Spectrum. Carbon Bisulphide.

C 6563 o 0319'

D 5893 0.0415'

E 5270 0.0537'

F 4861 0.C667'

G 430S 0.0920'

The constant thus determined, where a minute is the unit

of angle, gives

c = 310243 (23)
Using these constants for equation (19). we obtain

the black curve in Fig. 5. The points marked X are the
observed values and the calculated curve practically

passes through them all.

The red curve in this diagram represents the approxi-
mate law that Verdet's constant is inversely as the square
of the wave length, and the degree of the approximation
may be observed.
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The Guadalajara Electric Light Installa-

tion, Utilizing tine Juanacallan

Water Falls in Mexico.'
liY KAKAKL M. DE ARO/,AUIi.NA.

AmonK the industrial enterprises taken up in Mexico by

local capital, the plant for the supply of the electric lighl

and power in the city of Guadalajira, Jalisco, is one of the

most notable, not nierely because of its magnitude with

respect to the investment required, but also because the

project necessitated the use of novel and special machinery^

the source of supply being located 17 miles from the base

of demand.
The problem was to install at the falls of Juanacat'ao (the

Niagara of Mexico) a hydraulic and electric plant which

should be capable of supplying in the city of Guadalajara

—distant 17 miles—sufTicient electric energy to operate

some gso horse power in the form of light, divided up as

follows: Seven thousand five hundred incandescent lights

of 16 candle power each and 200 arc lights of 2,000 candle

power each.

After careful consideration and study, the plans were

projected and the machinery ordered from the following

well known houses: The electric machinery and material

from the Thomson-Houston International Electric com-

pany of Boston. Mass, ; the turbines and piping from

Tames Leffel & Co. of Springfield, O.; the valves from the

Ludlow Valve Manufacturing company; the countershaft,

clutches, pulleys and bearings from the Hill Clutch com-

pany of Cleveland, O.. and the iron poles for carrying the

wire on the main line from ihe falls to the city—a distance

of 16 miles—as v^ell as for the wires in the city, from the

Reading Iron company of Readng, Pa.

Thefal'sof Juanacatlao are on the Giande river and
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end a sheave pulley for transmitting the power, Fig. 2.

?;ach turbine is 20 inches in diameter, and hasitsiode-

petidci.t draft tube; and as the river is known to rise in the

rainy senson from one to two meters, "^he turbines were
placed lO feet above the bed of the river, with draft tubes,

all 10 feet long, discharging into a well 4 inches deep
(which is the average depth of the river in the dry season),

making the dis ance from the center of the turbines to the

surface of constant water in the tailrace exactly 12 inches.

This mode of setting turbines with draft *ubes has given

the writer excellent results here in Mexico.

The power of each set of turbines is 550 horse power,
making a lotal cf 1,650 horse power. The power is irans-

mitted from the turbines to a countershaft placed in the

second ficor of the building. A rope driver is used, of

endless manilla, plumbago, tallow-laid rope, i inch in

diameter, using an idler pulley on asiress car, with weight.

Each pu ley has 15 grooves to receive the 15 strands cf

rope.

The pulleys on the turbines are 42 inches in diameter

and connect with clutch pulleys on the countershaft of 84
inches diameter, giving a speed of (J,5g4 feet per minute
to the rope. This driver, when the sp^ed does not excetd

7,5:0 feet per minute, by using sheaves at least 40 limes

the diameter of the rope, the writer has found to be very

satisfactory, and on account of its duration much cheaper

than belt drivers, especially for damp places.

In Orizaba, over two years ago, the writer used this

driver for transmitting 1S8 horse p3wer, for electric

light work; the rope, which to-day shows no signs of wear,

is the same one which has been used from the start, and
the plant has lUQ on an average 11 hours every night,

without any interruption. Great care must be taken,

however, not to put too much we'ght en the stress car

which carries the idler pulley.

FIG. I. THE GUADALAJARA ELECTRIC LIGHT INSTALLATION, UTILIZING THE JUANACATLAN WATER FALLS IN MEXICO.

The Chicopee Street Railway company at Chicopee,
Mass., will organize with $100,000 capital stock to build
an electric street railroad from Holyoke to Springfield.
The directors are Charles C. Abbey of Chicopee, James
E. Delaney of Holyoke, Selig Manilla of Springfield and
others.

situated some 17 miles (28 kilometers) southeast from the

city of Guadalajara. The whole volume of the river falls at

this point some 58 feet in a perpendicular line, with the

shores above the falls sloping gently to the stream. Be-
low the falls the shores on both sides slope at almost at an
angle of 45°, leaving but little room at the bottom upon
which a building could be erected, for which reason the

building was projected of three stories, as showp by the

section in Fig. i.

The work above the falls was simple and of easy execu-

tion, for, the river being very wide at this point, it is shal-

low, and a masonry wall some 3 feet high was built, run-
ning across the river for two-thirds of its width and at an
angle of 45"" to the line of the falls, the object of which was
to carry the greater part of the water in the river to a given
point on its left bank directly at the falls; then a raceway
was formed 14 feet high by 14 feet wide, from which the

conduit pipe, seven feet in diameter, carried the water
down to the turbines. This conduit pipe is made of

wrought iron sheets )^ inch in diameter, riveted together,

no flanges being used. At the head of the pipe is located

a vent pipe to prevent the pipe from collapsing when the

wooden gate, which is located at its entrance, is closed.

The pipe, to conform to the nature of the fall at this

point, has two elbows of go'' and one of 45", from which
on a horizontal line it connects the three turbines

together, reducing its diameter from 7 to 6 feet between
the first and second turbine, and from 6 to

5 feet between the second and third tur-

bine, Fig. 2. Directly in line with the piping are located

the three horizontal double Leffel turbines, and between
the turbines and the conduit pipe in the connecting pipes,

which are 4 feet 6 inches in diameter, are located Ludlow
straightway gate valves, which are opened and shut by
geared hand wheels, thereby permitting the water to be
closed off from each or any of the turbines without having
to stop the others.

The turbines, located on the first floor of the building,
are horizontal double wheels, placed in one case; both
wheels are connected directly on the same shaft, which
extends out from the case on both sides, and has at each

I. Read before the American Society of Civil Engineers.

Arc Lighting Dynamos.—For furnishing current to
operate the arc lights, the familiar Thomson-Houston "M.
D." dynamos were employed. They have capacity each
for 50 arc lights of 2,000 candle power, or, in other words,
a rated output of 25 kilowatts. The current strength
is 10 amperes and consequently the maximum voltage

2,500.

The dynamos weigh 3 tons each, require floor space of
about 15 square feet, a belt speed of 3,863 feet per min-
ute, with a consumption of nearly 50 horse power under
full load. Four such dynamos, Fig. 3, are in use, oper-
ated two in series to avoid multiplicity of wire. Thus,' for

a total capacity of 200 lights, only two circuits leave the
generating station. Each dynamo is supplied with the
usual ingenious and ef&cient "automatic regulator and
controller, "without which it would be well-nigh impossi-
ble to fulfill the condition. With such, however, lamps
may be lighted or extinguished without the necessity of
paying attention to the dynamo.
Arc Circuits.—The current is conveyed from the dyna

mos by means of highly insulated copper wires to a slate

switchboard arranged for any desired combination of
machines; from here through current indicators to the
lightning arresters, from which the wires are led to the pole
line. The pressure utilized being rather above the safe

limit, the insulation of the circuit is augmented by fasten-

ing the wires upon oil insulators, mounted upon wooden
cross-arms. The construction of these insulators is such
that leakage is practically prevented, as, in order to escape
by leakage, it would be necessary for the electricity not
only to overcome the wire insulation, but also to pass
through two strata of oil, the insulating qualities of which
are well known.

In the city of Guadalajara these circuits are led to a
central distributing station, in which is placed a duplicate
plant of lightning arresters, switchboards and testing

instruments. It is from this station that the lights are
directly controlled.

Arc Lamps.-—Standard double carbon arc lamps are
used throughout the city. They are suspended from steel

cables, stretched from corner to corner, supported by house
structures arranged with pulleys and cables so that the
renewal of carbons may be readily attended to.
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Incandescent Dynamo.—As but one dynamo was
desired for this installation, one of special con-

struction was supplied. It is of the alternating

current type, has 40 pole pieces, and yields approxi-

mately 350 amperes at 1,000 volts, or 350 kilowatts.

The dynamo, Fig. 3, weighs between 30 and 40 tons,

requires a floor space of 216 square feet and a belt speed

of 5,024 feet per minute, consuming, under full load, some
750 horse power. The armature is run at the low speed

of but 300 revolutions per minute, and the shaft, which is

g inches in diameter, is furnished with a 60 inch pulley,

having 28 grooves for 1% inch rope, as this dynamo is

driven from the countershaft with a rope driver the same
as between the turbines and the countershaft. The 40
pole pieces forming the field magnets are excited by means
of a separate exciter, known as "D 5," and having an out-

put of 5 kilowatts at 125 volts.

Various indicating instruments are installed, enabling

the operator to tell at a glance what load is upon either

machine and at what pressure the dynamos are operating.

To convey with moderate loss so great a current as 350
amperes over a distance of 17 miles would require a

copper wire having a sectional area of about 4 square
inches. Such a conducter could not be used, for practical

reasons, to say nothing of the expense, which would be
itself prohibitive. As the proper section of copper wire

varies directly with the current it is necessary to carry, it

is obvious that, in order to transmit such power over a

wire of moderate size, the quantity of current must be

reduced. Without changing the quantity of wire this may

FIG. 3. THE GUADALAJARA ELECTRIC LIGHT INSTALLA-
TION, UTILIZING THE JUANACATLAN WATER FALLS

IN MEXICO.

be done by increasing the voltage, which, accordingly,

was raised to a maximum of 5,000, thus reducing the

current to about 70 amperes, and the size of the wire to

one having a sectional area of .1662 inch.

Step-up Transfor7ners.—To so increase the voltage

from 1,000 to 5,000, a bank of lo step-up transformers

was installed These are built upon the lines of

the type "F" oil tiansformer manufactured by the

General" Electric company. They transform the

energy of the dynamo at 'an efficiency of about 98
per cent., delivering to the line, therefore, gS per

cent of the energy supplied them and at five times the

pressure. The transformers are so designed as to be filled

with oil, the insulating qualities of which are very high,

thereby increasing the insulation resistance of the

transformer, rendering it less subject to damage from
lightning discharges, and, indeed, restoring the insulation,

should it be destroyed by means of a stroke of lightning.

The transformers are banked or operated in multiple.

They have a capacity of 30 kilowatts each; weigh
approximately i, 310 pounds, each requiring 12 cubic feet

of space. They are protected by a simple but effective

system of circuit breakers and fuse connections, and the

cu-rent passing from them is carried through a special

lightning arrester designed to protect circuits of extraor-

dinarily high potential.

Main Circtdt.—The cross-arms, pins and insulators used

in connection with the alternating circuit are precisely the

same as those described under the heading "Arc Circuits."

Step-doiun Transformers.— The high potential incan-

descent line carried to the central station in the city of

Guadalajara is passed through lightning arresters and
safety devices, as described above, to the bank to step-

down transformers, which reduces the pressure to 1,000

volts, at which potential it is carried through the streets of

Guadalajara as in ordinary installations. In the Guadala-
jara central station switchboards are installed, enabling

any combination of lights and circuits to be made, without
attention to the dynamos at the point of generation. The
number of lights in operation, the physical conditions of
the circuits, and indeed the conditions of the dynamos at

the generating station, can all be determined in Guadala-
jara. Telephonic communication is established between
the two stations, enabling those in charge to give their

directions promptly. An exterior view of the generating
station is given in Fig. 4,

As a further protection against lightning, which in the

state o[ Jalisco is very severe, iron poles have been used,
each surmounted by a pointed lightning arrester rising

some 3 feet above the top of the pole, or, say, 5 feet from
the highest curent conveying wire. These arresters are,

of course, mechanically connected to the iron poles, besides

which they are joined to each other by means of an iron

wire. This is considered the most effective protection
possible, as it producesan artificial "earth" above the wires

conveying the electrical current.

Metropolitan Elevated Electric Railway,

Chicago.

The most important electrical contract that has been

closed in the United States for a year was awarded last

week by the Metropolitan West Side Elevated Railroad

company of Chicago. As the readers of the Western
Electrician are aware, this company some time ago de-

cided to operate its elevated railway by electrically trans-

mitted power, being largely influenced by the conspicuous

success of the Intramural railway at the World's Faiir.

Careful estimates were made of the relative expense of in-

stalling and operating steam and electric locomotives,

with the result that a net saving of some $200,000 a year

was figured in favor of the electrical system. The econ-

omy is effected by the use of cheaper fuel in

the power house than is permissible under the

boilers of the steam locomotives, and by the lessening

of the labor bill, due to the fact that no high priced

enginemen and firemen are needed on the trains. With

this in view and with the object lesson afforded by the

elevated electric railway in operation at Jackson Park last

summer, the directors of the Metropolitan company came

to the conclusion to employ electrically transmitted power.

Bids for all or a portion of the electrical equipment were

furnished by the General Electric company, Schenectady,

N. Y.; Westinghouse Electric & Manufacturing company.

Pittsburg, Pa.; Siemens & Halske Electric company of

America, Chicago; Walker Manufacturing company,

Cleveland, O ., and Electric Construction company, Lon-

don. Owing to the tariff on electrical machinery,

the English company's bid was much higher than that

of any American bidder. After due consideration the

contract for the entire electrical equipment was, on

June 22d, awarded to the General Electric company.

The contract price is not known, of course, outside of the

two companies immediately interested, but it is supposed to

be in the neighborhood of $200,000 or $225,000. The

men most active in securing the contract for the General

company were Capt. Eugene Griffin and W. H. Knight

of the main office and T. P. Bailey of Chicago.

The contract covers the generators, switchboard, mo-

tors, line and construction work. Four generators are

provided—two of 1,500 kilowatts each, to be operated at 75

revolutions per minute, and two 800 kilowatt machines

designed for 100 revolutions. Thus the total initial capac-

ity of the station will be 4,600 kilowatts, or over 6,coo

horse power. The generators will all be directly coupled

to the engines, but the type and make of the latter have

not yet been announced.

At the start the road will be operated on a plan calling

for 55 three-car trains and consequently demanding the

same number of motor cars. Each motor car will be sup-

Sectioij.

remain to be settled. The apparatus will all be of the
standard railway type of the General Electric company.
The management of the road is anxious to run trains

early in the fall, and it is not unlikely that some temporary
arrangement for obtaining power may be made if the gen-
erators are not ready for operation by that time. The
Metropolitan company is already in possession of the

plant of the old Throop street municipal lighting station,

FIG. 4. THE GUADALAJARA ELECTRIC LIGHT INSTALLA-
TION, UTILIZING THE JUANACATLAN WATER FALLS

IN MEXICO.

which it purchased from the city for its right-of-way, and
it is possible that these engines may be utilized for a short

time to drive 500 volt generators of ordinary size obtained

size from the stock of the General Electric company.

The Metropolitan elevated railway will be the first

permanent all-elevated road in the United States to be

operated by electrically transmitted power. The main
line is about five miles long, running due west between
Van Buren and Congress streets, with a northern branch

at Paulina street. The structure and stations are nearly

completed. The location of the power house has not yet

been made public.

Permit to String Wires in Chiicago Re-
voked.

The permit granted a short time ago to the Mutuai
Electric Light & Fuel company, Chicago, to string wires

in accordance with the terms of its ordinance, was revoked

last week. James Walsh, of the Calumet Electric com-
pany, told the corporation counsel that the MutU3!
Electric Power & Light company did not intend to con-

struct a power plant, at least not at present, but propose.!

to connect its wires with the power house of the Hyd:;

Park Electric Light company. Objection was made to this

arrangement, as it would practically give to the Hyde Parir

Electric Light company access to the territory withheld

from it by ordinance. It was also pointed out that thj

intention of the council, when it passed the ordinance, and

of the mayor when he vetoed the original draft and sul.

mitted the amendments which were adopted, was t:5

Pl^n of t>7e

FIG. 2, THE GUADALAJARA ELECTRIC LIGHT INSTALLATION, UTILIZING THE JUANACATLAN WATER FALLS IN M :..

plied with two 100 horse power motors—one on each truck

—

and no motors will, therefore, be necessary. Series parallel

controllers, improved somewhat over the type in use on the

Intramural road, will be used, and the current will be trans-

mitted to the motors by a third rail at 5C0 volts' pressuie.

In general, the system of operation in use at the World's

Fair will be adopted, but many details, such as the position

of the motorffifin, and the question of open and closed cars,

afford competition in the southern district of the city. "j'Ix^

ordinance also provided that the company coi:r.:iujt

within one year a plant to cost not less than $40,000 riud

that it should have a capacity of furnishing not less thi-n

350 arc lights. In the event of the company not cojiply-

ing with these conditions the ordinance was to beconie a

dead letter. On these representations the law depariacut

recommended the revocation of the permit.
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Preparations for the Northwestern Electrical associa-

tion's convention at St. Paul next month are now in prog-

ress, and they indicate that interest in this organization is

increasing throughout the West and Northwest. It is

generally admitted -that a powerful organization will

eventually grow out of this association. There is every
reason to believe that the attendance this year will be
greater than at the last convention, which was, by the way,
one of the most successful meetings of an electrical

organization in this country. It is a noticeable fact that in

many respects the new organization has departed from the
lines followed by the older associations in that it adheres
strictly to the business in hand, devotes the entire time to

fhe reading and discussion o( papers and a^i exchange o^

views on subjects of practical value to the members.

These meetings are not regarded by the members as

holidays, but as matters of much consequence in a busi-

ness sense. The list of papers contributed to the Milwau-

kee gathering would compare favorably with the programme

provided by any of the older organizations. The North-

western association has started on the right line; it should

be encouraged, as it is deserving of success.

PoWKR transmission isa simple problem in this country

as compared with the difficulties encountered in Mexico

and Central and South American states, yet in these coun-

tries several important installations have been made, prin-

cipally by American electrical companies. An interesting

description of an electric plant at Gaudalajara is presented

elsewhere in this issue. Water power is utilized, the falls

of J uanacatlaa driving the generators which supply the

current for light and power in the city seventeen miles

distant. It is an interesting fact that the machinery for

the electrical and hydraulic plant was of American manu-

facture. The enterprise is one of considerable magnitude

and possesses many interesting features which should be

studied with care by those engaged in similar undertak-

ings.

German electrical construction companies are much in-

terested just now in the proposed regulations for wiring

which have been prepared under the direction of the in-

surance companies. Hitherto little attention has been

given to the rules of the underwriters, the principal

companies following specifications prepared by their

own experts. About two years ago the Society of

German Insurance Companies decided to establish regula-

tions which would secure uniformity of practice and raise

the general standard of work. Experts were employed to

investigate the subject, and it is their report that is now

Uuder discussion. The regulations are said to be based

on the recommendations made by Dr. Oscar May to the

Electrical Congress at Frankfort in 1891, with some modi-

fications. Before the report received the approval of the

society several large electrical concerns were asked for

their views, and it is said that the proposed rules were

freely criticised. Some of the companies have openly ex-

pressed their disapproval of the scheme} and signified

their intention to disregard it entirely. At the present

time there is a movement on foot to secure a conference of

representatives of the insurance and electrical companies

with the hope that an agreement may be reached.

In this country the question of adopting rules for elec-

trical installations proved to be one of the most difficult

problems that confronted the electrical people. Much of

the construction work in the early days of electric lighting

was poorly done, and the losses that naturally resulted

made the insurance men look with suspicion or distrust

upon every suggestion made by the electrical companies.

This conflict continued until representatives of both in-

terests began to work in harmony. Then a better feeling

prevailed and the work progressed rapidly. The National

Electric Light association took an active part in the solu-

tion of this problem, and to the efforts of the committee

representing that body the success of the conference woik

is largely due. No doubt the same policy will ultimately

be adopted in Germany. It is certainly to the interest of

all concerned that an amicable agreement be reached.

A RECENT decision of the Court of Appeals of Ken-

tucky, in the case of the Louisville Bagging company

against the Central Passenger Railway company, is of

interest as determining the rights of street railways in the

United States. The court held that the trolley system of

operating street railway cars, when properly adjusted and

supervised, is not much, if any, more dangerous than horse

power and much less so than steam power applied in the

same way, also that while street railway cars operated by

electricity go at a greater speed, * 'they are more comfortable,

easier controlled than horse cars, and do not really obstruct

the streets more or interfere unreasonably with business

transacted upon them." In view of the benefit and con-

venience to the public of electric cars of the overhead

trolley system and the comparatively little inconvenience or

danger they are to individuals, the court decided that it would

be going beyond its province, and contrary to the weight of

judicial authority, to enjoin or limit the use of electric cars.

This decision is a popular one and is indicative of the

more generous feeling which is being exhibited toward

electrical railways, as their operation becomes more gener-

ally understood. The judge in this case took occasion to

compare the different systems of street railway traction, and

in bis opinion spoke of the trolley system as the only one

which is prapticabie ^t the present time.

Another recent decision, rendered In Trenton, N. J., by

Chancellor McGill, is equally important in relation to

this subject. The case before the court was that of the

Camden, Gloucester & Woodbury Electric Railway com-

pany and the West Jersey Railroad company. The latter

company secured a temporary injunction against the electric

company, restraining it from crossing the former's tracks and

erecting poles upon its land. Tite court dissolved the in-

junction and said that electric roads are but a modified form

of the horse car system and have the same rights and arc

under no obligations to pay extra compensation for the

erection of poles upon abutting properties; that in the

matter of speed and danger, the municipalities have power

of regulation, and that the placing of an electric pole im-

mediately within the curb on the sidewalk is not an addi-

tional burden upon the land for which compensation may
be required.

The awarding of the contract by which the electrical

power equipment of the Metropolitan elevated railway in

Chicago becomes an assured fact is one of the most im-

portant electrical events since World's Fair time. Not
only is the contract itself of the first magnitude, and partic-

ularly encouraging in coming when the effects of the busi-

ness depression are still with us, but it promises to mark
the opening of an era of new business

—
'.hat of equipping

elevated railroads in large American cities with apparatus

for the generation, transmission and utilization of electrical

power. It will not be long before another contract

of similar character will be closed in Chicago, and the di-

rectors of other elevated railway companies are very care-

fully considering the question of availing themselves of

the pronounced economy in operation obtainable by the

use of electrically transmitted power. Not only that,

but it is fair to assume that the reduced cost of

operation will render it possible to construct and operate

at a profit elevated railways in several of the larger cities

where none now exist. Experience has demonstrated

—

particularly in Chicago—-ihat, with strong competition

from well established surface lines, it is often difficult for

the managers of steam elevated systems to show a profit

when burning anthracite coal at $4 or more a ton on the

locomotives and employing high-priced enginemen and

firemen,- By electrically transmitting the power of cheap

bituminous coal burned in the power house, it is possible

to at once cut the coal bill in half and also to materially

reduce the labor expense. This is the enticing possibility

heldr out to existing and prospective elevated railway

companies, and the outlook, therefore, for an increas-

ing demand for generators and motors for this use is

very encouraging. It is probable, also, that the cars

of elevated electric railways will be electrically lighted,

so that a considerable quantity of lamps and lighting

accessories will be needed in this quarter.

For this hopeful state of affairs the success of the Intra-

mural railway at the World's Fair is largely responsible.

Former experiments in the electrical operation of elevated

railroads in the United States had been disappointing to

the electrical fraternity. Bat with added experience, and

particularly by designing generators and motors that could

only err on the safe side in the point of capacity—thereby

avoiding a mistake too frequently made in early American

electrical construction— the road at Jackson Park was

made to demonstrate to the world that there was no diffi-

culty in constructing elevated railways that could be

operated under the most exacting conditi:>ns with

entiire success. It is true that the road was not sub-

jected to the test of operation amid the snow and ice of

winter, but every other trying condition—heavy loads, steep

grades, sharp curves and frequent stoppages—was present,

and it cannot be doubted that the road could have been

operated with almost equal facility in severe weather. The
exposition abounded with object lessons of the utility of

electricity, but none was more important than the Intra-

mural railway, and it is entirely within the bounds of

probability that the future electrical engineer will date a

revolution in elevated railroad methods from the World's

Fair. The economy of the electrical system appealed to

the pocket-book, while a practical example showed its

efficiency and reliability. The combination presents a

very effective argument, and one that holds fair promise of

extensive demonstration throughout the country.

It would be hardly fair to dismiss the con-

sideration of this very interesting subject without mention

of the name of B. J. Arnold. To Mr. Arnold, as the

designer of the Intramural power plant and as the

engineer who has devoted at least as much study to this

problem as any man in the country, the thanks of the

electrical fraternity are due for valuable assistance in

opening up this new field.
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Reactance.'

FIGS. I AND 2. REACTANCE.

spects to resistance, but the electromotive force used in

overcoming reactance consumes no power, for it is at right
angles to the current.

The impressed electromotive force in an alternating

current circuit may be divided into two components:
First, the power electromotive force in the direction of the
current, and, second, the reactive electromotive force in

quadrature with the current to overcome the reactance.

The reactive electromotive, force is the product of the
current and the reactance. The reactance is, accord-
ingly, equal to the component of the impressed electro-

motive force at right angles to the current, divided by the
current. Reactance is measured in ohms.
The reactive electromotive force in the circuit may be

due to self or mutual induction, to capacity or to some out-

side counter electromotive force produced by a motor or
other device. In general, in any alternating current circuit,

Impressed E. M. F.

~ ^Power E. M. F.2+Reactive E. M. Ff;
that is, the impressed electiomotive force is the vector sum
of the electromotive force which transmits power and the

reactive electromotive force.

Reactance tends to cause a phase difference between
current and electromotive force. If 9 represents this

angle of phase, we have the relation,

reactance
tan fl =

resistance

When 9 is negative, the current lags behind the electro-

motive force; when 9 is positive, the current is in advance
of the electromotive force. The expression for the instan-

taneous value of the current may be written,

i = J sia(u t + 6),

Impressed E. M. F.

I"'

reactance
- arc tan- IImpedance i resislaoce

A few illustrations of particular cases will make the use
of the term reactance more clear.

Circuits Containing Resistance and Indticiance.—In a
simple circuit containing resistance and inductance, the
reactance is equal to Z w

; that is, it is 2 tt times the pro-

duct of the inductance and frequency. The impedance
being the vector sum of the resistance and reactance, is

Impedance = \''W^\^iF^,

where w=2 tt X frequency. In this case all the power is

used in overcoming resistance, and the power eleciromotive

force is equal to the ohmic electromotive force RI. The
reactive electromDtive force is equal to the inductive elec-

tromotive force L (^ I\ hence

Impressed E. M. F.

~ "^Power E. M. F. +ReactiveE. M. F^; or

Impressed E. M. F.

~
+ Ohmic E. M. F. '+InductiveE. M.F.^'

The impressed electromotive force in this case is the vec-

tor sUm of the electromotive forces necessary to overcome
resistance and inductance.

A consideration of Figs, i and 2 (in which positive di-

rection is counter clockwise) will show that the reactance

and reactive electromotive force are positive in the case of

a circuit containing inductance. The impressed electro-

motive force, which ,is the sum of the two, is therefore in

advance of the current, which is in the same direction as

the power or ohmic electromotive force. The current is

indicated by a closed arrow in the' figures. The same,
however, may be otherwise expressed if we take the im-
pressed electromotive force as our direction of reference,

by saying that the current lags behind the electromotive

force by the angle #, which angle is negative, ^thercrv^ie,

for circuits with inductance according to tbeielation
reactance ' ' Lo

tan ^ = —7 r^^—— =
-- " resistance R

The_-vp.!'ae of the current at any instant is given by the
juaition

' ^ ' ( ^\
^ = ,

===• sm ( w t— arc tan

Circuits Contaiiiing Resistance and Capacity. ^\n such

circuits the reactance is equal to —
C 0)

I
where C,

capacity, and w =: 2 tt X frequency, that is, it is negative.

I. American Institute of Electrical Engineers, Philadelphia, May
18, 1894.
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The reactive electromotive force is also negative, being Electrical
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By Charles Proteus Steinmetz and Frederick
Bedell.

The term "reactance," which has been used and ad-
vocated by the writers and others and which has been
officially adopted at our suggestion by the American In-
stitute of Electrical Engineers at its Philadelphia meeting,
is one which assumes particular importance now that the
term "inductance" is defined as synonymous with the "co-
efiicient of self-inductioo," usually symbolized by the
letter "Z". Reactance is a quantity similar in many re-

equal to

Cw
This negative reactance gives a

positive value to the angle B, and the current is accordingly
in advance of the eiectromotive force. We have then

Impedance = 4/ j^i _|_

C"-L

and
reactance i

resistance C R <->'

similar to the corresponding equations above. The instan-
taneous value of the current is given by the equation

,'_ -%„ [
w / + arc tan , \

These relations are shown in Figs. 3 and 4.

Cii-ctiits Containing Resistance, Inductance and Capacity,

—In a circuit containing inductance and capacity the re-

active electromotive force is the sum of the inductive elec-

tromotive force and the condenser electromotive force;

that is.

/
/, (J /

, xhe reactance is similarly the sum of two
C w

terms, L u
Cw

thus, the reactance is positive or nega-

tive, according to whether the inductive electromotive force

is greater or less than the condenser electromotive force.

Whether the current is behind or ahead of the impressed
electromotive force depends upon the same condition, for

reactance i L u

resistance C R o) R
The value of the current at any instant is

^
. (

sin ] (> t

2 (

/r- + (i <--
C Oi ^

L w
-|- arc tan (

— —— ). t

^ CRui ^ ' '

The diagrams in Figs. 5 and 6 illustrate the case of a
single circuit containing resistance, inductance and capacity.

FIGS. 3 AND 4. REACTANCE.

In the case here represented, the condenser electromotive

force is greater than the inductive electromotive force, and
the current is therefore in advance.

Circidis Coniaiiiing Mutual Inditciion —To further ex-

emplify the use of the term reactance, let us consider a cir-

cuit containing a transformer. Beside the electromotive

forces already discussed, we must consider the back electro-

motive force due to the influence of the secondary upon the

primary circuit. This may be resolved into two components,
one in the same direction as the current, and the other in

quadrature with it, which will form part of the power elec-

tromotive and reactive electromotive forces, respectively.

The electromotive force introduced by a motor is treated in

the same way.
These illustrat'ons will suffice to show the method by

which any electromotive force in a circuit is resolved into

two components, one in the direction of the current, which
therefore transmits power, and the other at right angles to

the current, which represents no power, but simply over-

comes the reactance.

It is to be borne in mind that the terms here given may
be used in all alternating current circuits, whether the cur-

rent is harmonic or not ; for, when the current is not strictly

harmonic, we may consider it equivalent to an harmonic
current. The equivalent harmonic current and equivalent

harmonic electromotive force have the same square root of

mean square values as the actual current and electromotive

force, and have such relative phase positions that the same
power is transmitted.

Features of the Midwinter
Fair.

The lighting of the California Midwinter Exposition
is noteworthy, not so much for any great novelty which
has been introduced as for the success which has crowned
the efforts of the management in overcoming difficulties

which at one period, taking into account the limited time
at disposal, seemed to be well-nigh insuperable. Follow-

ing so speedily upon the closing of the World's Fair at

Chicago, where about every appliance known to the elec-

tric world was exhibited, it could not be expected that nov-
elties of application would be found at San Francisco.

The Western Electric, General Electric, Fort Wayne
and Standard companies have contributed toward making
this part of the exposition a success. One feature of the

fair which deserves remark is the fact that the engines

for driving the lighting dynamos have been almost wholly

supplied by the engine builders of San Francisco. There
was shown an indisposition at the initiation of the scheme
by the most prominent engine builders of the ciiy to give

support either financially, or in any other way, to the ex-

position, unless the engine power required was supplied

solely by makers on the coast. The time being very

limited, this condition introduced difficulties which
would not otherwise have had to be met. Any
delay being fatal to the successful lighting of the

exposition, the finance committee issued invitations to all

the engine builders of San Francisco to state what they

were in a position to supply for the purpose in a given

time. The addition of annexes to the main buildings and
of new concessions required that the space occupied by the

power plant should be greatly increased, and the original

estimate of 1,000 horse power for illumination was in-

creased to 2,500 horse power. The installation and
operation of the mechanical engineering plant was placed

in the hands of Past-assistant Engineer A. M. Hunt of

the Navy Department, to whose efforts is largely due
the successful carrying out of the work. His energ/
inspired the local engine-builders with confidence, and, as

siated by Lieut. W. F. C. Hasson, the chief of the

electrical department, "A fair proportion of the promises

made by them were ratified. The representatives of eastern

companies furnished a number of highspeed engines

suitable for the operation of arc light machines. The
exposition, however, wjs still short seven hu idred and
fifty horse power of engines. The scrap heaps of San
Francisco were ransacked, and work begun on putting two
large engines in working order to meet the now impera-

tive demand."

The electric tower in the center of the fair has

proved successful and distinctive feature of the exposition.

It has been lighted by the Western Electric company,

and, considering the number of incandescent lamps em-

ployed, which was necessarily limited to 3,500 on the

score of economy (the Western Electric company having

orginally estimated thit 8,000 wouli be necessary for a

successful illumination), the effect was very brilliant and
beautiful. The, changing patterns and colors of the lamp
designs, varying the series of attractive combinations, add
very much to the effect. This changing of the designs of

illumination, combined with the use made of the great

searchlight on the top of the platform, forms a notable

feature. The searchlight is the largest of those exhibited

by the General Electric company at the World's Fair. It

stands at an elevation of 272 feet.

The removal of one of the electric fountains from the

Street Railway Interests in Ottawa, Ont.
The Evening Journal, Ottawa, Ont., devoted con- ^

siderable space recently to the history of the street railway F^
interests. Ottawa is one of the cities which thoroughly i

^^

^

appreciates the advantage of electric traction. It is in-

teresting to note that when the road began operations only
six motor cars were owned by the company. Now the
rolling stock consists of 22 open mjtor cars, 31 closed

motor cars, four trailers, three postal cars and five

sweepers, a total of sixty-five cars in all. Twenty-two
miles of single track has been laid since 1891. The com-
pany, beside its rolling stock, owns two brick car sheds and
offices on Albert street, and one of the finest water powers
and power stations in America. The power house at the

Chaudiere is fitted out with duplicate sets of dynamos and
water wheels, the second sets being for use in case of acci-

dent. The electric horse power available at the power
house is 1,700. A bill to amalgamate the Ottawa City
Passenger Railway company and Electric Railway company
has passed its final reading before the Dominion Parlii-

ment. The members of the firm of Ahearn & S^per, the
Canadian representatives of the Westinghouse company,
are connected with both street railwaycompanies.

FIGS. 5 AND 6. REACTANCE.

World's Fair was contracted for on November lotb, and
the General Electric company gave the use free of the

dynamos necessary for operating the fountain and search-

light, as well as eight arc light machines and four hundred
lamps now lighting the roadways and concessions, a
direct current dynamo of 2,500 lights capacity used for

the cornice lights and motor service, and a large alter-

nator. This company also undertook to wire the main
buildings for exterior lights and supply a railway generator

for the lighting, which necessitated the adoption of a
series system of connecting the lamps. This was accepted

onaccouatof its permitting more economic wiring, and
proved a success.
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The V'ort Wayne company gave the free use of an alter-

nating current machine of a capacity of 2.500 lights, which

furnishes light for the festival hall, .idministration build-

ing and exposition offices generally.

The Standard Electric company furnishes four arc ma-

chines for lighting the mechanical arts and agricultural

buildings.

The Western Electric company, beside the large gener-

ator for lighting the tower and some small machines for

supplying current for motor service, furnishes the arc

laraps^and machines necessary for lighting the manufac-

tures building.

The question of fuel for the power plant was solved by

GIBBS TRIPLE TOLE SWITCH.

Mr. Bart, the president of the Union Oil company of Cal-

ifornia, making an advantageous proposition for the

supply of oil fuel, and thus, as at the World's Fair, the

smoke and dust which the use of coal would have involved

were avoided, and the boilers, supplied by the Heine

Boiler company, are an interesting feature of the exposi-

tion. Four of these boilers had been in use at the World's

Fair, with a capacity of 1,500 horse power, and owing to

the failure of another company to have its boilers ready in

time, the Heine company agreed to supply additional

boilers of 1,500 horse power capacity on advantageous

terms. A pair of crossed shovels painted white like the

boilers and tied together with a red ribbDn hangs between

two of the boilers to emphasize the fact that the adoption

of oil as fuel rendered unnecessary the use of labor for

firing and kept everything clean and unsullied by smoke

and dirt.

In the mining building there are models of the under-

ground workings of the Standard Consolidated Mining

company and the Bulwer Consolidated Mining company,

showing the position of these mines, about which there was

an important lawsuit several years ago, and photographic

views of the Standard company's electric plant (a 12X
mile transmission) and a model of the pole line.

New Bell for Dynamo Circuits.

A new bell to work on circuits of from 50 to 500 volts,

either direct or alternating, and without external resist-

ance, is being placed on the market by the Electric Bell

& Resistance company, Newark, N. J. These bells can

be used where dynamos circuits are to be had. By wind-

NEW BELL FOR DYNAMO CIRCIJITS.

ing a new high resistance conductor on the outside of the

magnet coils, and connecting it in the manner adopted in

this device there is no inductive spark at the armature

contacts. Among the advantages claimed for this bell, in

addition to avoiding the use of batteries, is the saving in

cost of wiring, as in most cases it is only necessary to wire

the bell circuits with one wire instead of two. This is

accomplished by connecting the push button to the nearest

service wire and running a single wire to the bell, and

thence to the nearest service wire from that point. The
bells are wired the same as ordinary lamps, and have

cut-outs in circuit, and with this method the number of

wires as well as trouble from defective wiring is

diminished. The 'oells are mounted on a marbleizcd

slate base, which insures perfect insulation and presents a

superior appearance.

The company is placing on the market a 50D volt alarm

bell for trolley cars, which -has no external resistance.

Gibbs Triple Pole Switch.

The accompanying illustration represents a new three-

pole snap switch recently designed by the Perkins Elec-

tric Switch Manufacturing company, Hartford, Conn., to

meet the requirements of the National Board of Under-

writers. It is entirely new, and has been designed

especially for the Edison three-wire system. When in

operation it will break the positive, negative and neutral

contrac s simul.aneously in tivo places. It has a carryirg

capacity of 30 to 40 amperes, the only size made at pres-

ent, but other sizes will probably be placed upon the

market. The size is particularly adapted to be placed at

the junction boxes, where the service wires enter buildings.

One of these switches will take ihe place of two double

pole switches. Tte Gibbs switches are also made in

single and double pole in all of the required sizes. They

have been on the market only a short lime, but the large

demand for them is gratifying to the company, which is

also manufacturing a complete line of sockets and dove-

tail rosettes, all of which are first-class goods, made in the

best possible manner, electrically and mechanically. The

company is extending its business in spite of the hard

times, having this year opened offices in Boston, New
York, Philadelphia and Chicago. The Chicago office is

COILED FILAMENT PACKARD.

located at 1536 Monadnock building, and is in charge of

G. W. Conover.

Coiled Filament Packard.
The latest addition in the Packard lamp line is the coiled

filament lamp shown in the accompanying illustration.

The New York & Ohio company, manufacturer of the

coiled filament lamp, has moved slowly in bringing out a

lamp of this kind, preferring to wait until it became fully

satisfied that it was the more desirable lamp under certain

conditions. Arriving at this conclusion, it began the man-

ufacture of the lamp illustrated. The coiled filament lamp

is particularly adapted to high voltages, and at present the

New York & Ohio company is furnishing it only for

voltages ranging from 100 to 110 volts. The coil in the

long filaments, in addition to concentrating the light, also

prevents the filament from falling against the bulb and

shortening the life of the lamp. Further than this, it ren-

ders the filament more rigid and less likely to be affected by

the jarring of the building or its support, and gives a

longer life in buildings which are subject to vibration from

the operation of machinery or other causes. These lamps

are handled by the Electric Appliance company, Chicago.

Electricity in Insurance Matters.

At a meeting of underwriters held in Chicago, June

20th, a committee was appointed to devise ways and means

for organizing an electrical bureau and laboratory. It

consists of Maj. C. E. Bliven, of the union e'ectrical

committee; Eugene Harbeck, chairmanof local board com-

mission No. 2; F. Bennett, of commissi3n No. i; Will-

iam H. Cunningham, of No. 3; E. L. Allen, of No. 4; E.

M. Teall, chairman of the executive committee of the

Chicr.go Underwriters' association, and the chairman of

the finance committee of the same organization. The

plan, as roughly outlined at present, is to establish a bu-

reau for the improvement of the electrical fire hazard

throughout the Northwest. This bureau is to collect and

disseminate data regarding fires resulting from electricity,

and educate underwriters on electrical hazards. Outside

of Chicago it will labor to secure uniform ordinances

providing for electric wiring and installation. In the

laboratory tests will be made of all sorts of electric appli-

ances and wiring. It is proposed to manage the bureau

through the Chicago Underwriters' association, with the

electrical expert of that association in charge.

Electric Alarm and Pressure Gauge.
The object of the invention shown in the accompanying

illustration is to provide an electric alarm signal for high

or low pressure that can be attached to all forms of

pressure gauges. At the same time, it is provided with a

simple means of testing the gauge to ascertain if it is in

I'iG. I. ELECTRIC ALARM AND PRESSURE GAUGE.

working condition at all times, and also at the same time

to test the signal bell or recorder. It can be attached to

both the signal bell and to the recording clock and thereby

give at all times a record of the pressure when it exceeds

certain limits either high or low.

In Fig. I is a plain view of the face of the common form
of a pressure gauge, provided with the attachments. The
small handle or finger, which is marked B, by being

pressed either up or down, will test the gauge in either

direction for high or low alarms, thus showing that both

the gauge spring and the electric signal apparatus are in

perfect order.

This gauge is of special value on the sprinkler sys-

tems. On the wet system of automatic sprinklers it is of

gre^t importance, as very often a defective head or other

leak in a sprinkler system will start, or a fire cause a

single head to go off. .This one head or leak wou'd not,

be sufficient to move the four or five inch check valve,

to which the mechanical gong is attached, far enough to

cause a positive alarm. This gauge can be set within one
pound, if desired, of the pressure whic'i is normally

carried, thus indicating a leak at once. In dry systems it is

valuable, because when a head goes off the air has to escape

from the pipes before the water can be of any service, and
thus time is lost before the alarm is given. The gauge,

shown in Fig. 2, is so arranged that as soon as the head is

opened and the air commences to escape, it will ring a

bell long before the water will come through the pipes.

It is also valuable to be used on a steam boiler, when the

engineer or fireman has something else to attract his at

tention for a short time, and in that time the steam either

FIG. 2. ELECTRIC ALARM AND PRESSURE GAUGE.

raises or lowers. The gauge is manufactured and placed

upon the market by the E. G. Barnard company, Troy, N.

Y., and is simple, reliable and made of the best of

material.

A recent issue of the A^ew Review contains an article

on the telephone, in which the writer, Mr. Henniker-
Heaton, says he "looks forward to the time when every
private house in England will be supplied with a telephone
service for £3 a year, and when it will be possible to speak
with America and Australia."
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Large Siemens & Halske Machinery.

The accompanying illustration represents one of a pair

of armature stars or carriers which are said lo be the

largest in the world. A pair of these has recently been

made by the Wells & French company for the Siemens &
Halske Electric company of America, which will install

them at Toronto, Ont., for street railway service. The
machines when completed will weigh about 60 tons each

and have a nominal capacity of 1,200 kilowatts or 1,600

electrical horse power each, under 500 volts pressure, and

will be over ccrapounded for 12 per cent, drop in the lines.

They are to be directly connected to a pair of horizontal

cross compound condensing engines, making 80 revolutions

per minute. The armature stars are 13 feet in diameter and

weigh over 10 tons each. The brush carriers will be about

14 feet six inches in diameter and are being made by the

same concern. The castings came from the mold abso-

lutely perfect, without a warp, crack, flaw or blow-hole and

are now being finished for the armature. Considering the

form and size and the difficulty in making these castings,

American Institute of Electrical Engi-

neers.

At the last meeting of the council of the American

Institu'e of Electrical Engineers, June 25tb, the following

named associate members were elected:

William K, Archbold, Boston, Mass.
;
John B. Bood,

Schenectady. N. Y. ; Edwin H. Bennett, Jr, Elizabeth, N.

J.; George S. Bliss, Pittsburg, Pa.; Frank W. Brady. La-
fayette, Ind. ; Francis C. Caldwell, Columbus, O.; C. C.

Cbesney. Pittsfield, Mass.; Arthur Edwards Childs, Phila-

delphia, Pa.; John E. Criggal, Springfield, Mass.; A. L.
Croxton. San Francisco, Cal.; H. C. Eddy, Chicago, III.;

Philip G. Gossler, Brooklyn, N. Y. ; Frederick L. Hutchin-
son, Newark. N. J.; George H. Harris, Birmingham,
Ala.; Frank H. Knox, Baltimore, Md ; L. G. Lilley,

Wyoming, O. ; Herbert Lloyd, Philadelphia, Pa
; James

P. Malia, Chicago, 111.; Jos. Carl Mayrhofer, New York;
Maurice Oudin, Schenectady, N. Y. ; Charles Plumb,
Buffalo, N. Y.; Albert Scheibie, Chicago, IJ.

; Joel W.
Stearns, Jr., D.^nver, Col.; George Stephens, Ptterboro,

Ont.; Paul A. N. Winand, Philadelphia, Pa.

The fo'lowlng named associate members were trans'erred

LARGE SIEMENS &. HALSKE MACHINERY.

the Welis & French company is to be congratulated upon

the work.

to full membership upon recommendation of the board of

New Telephone Company in Philadel-
phia.

It is announced that a new telephone system is to be

introduced into Philadelphia by a syndicate which has

been incorporated for the purpose, which will be known as

the Clamond Telephone company. The object of the

company is to introduce a French system in hotels, apart-

ment houses, country residences, etc., and in railroad

service. In France the system is operated by the Home
Telephone company and has been officially adopted by the

French government for the use of the army and navy.

Over 800,000 of the instruments are in use in France, and

Philadelphians recently returned from Paris speak in the

highest terms of the practical working of the system. It

is the intention of the syndicate to begin operations as

soon as the charter for the Clamond company is secured,

and it is
' probable that one of the first steps will be to

experiment with the new telephone for railroad service, a

number of the larger railroad companies having already

become interested in the project.

exaramers:

George M. Mayer, Chicago, III. ; Franklin S. Holmes,
New York; Hollon C. Spanlding, Exeter, N. H.; Henry
H. Wait, Chicago, 111

; Ernest P. Warner, Chicago, 111.;

H. Fleetwood Albright, Chicago, III. ; F. N. Waterman,
New York: D. McFarlan Moore, New York; Caryl D.
Haskins, Boston, Mass,; Francis G. Daniell, New Haven,
Conn.; Daniel W. Shea, Champaign, 111.; W. LeConte
Stevens. Troy, N. Y, ; Arthur Newhall Mansfield, New
York; Gano S. Dunn, East Orange, N. J.; Charles Wirt,
Chicago, III.

The next meeting of the council will be held on September

igth. Thirty applications for membership are now on hand

for consideration on that date.

The interurban electric street railway between Cleve-
land and Akron, O., is said to be an assured enterprise.
The capital stock will be $300,000, and the company to
operate it has been incorporated. The road will carry
passengers and freight, and will be open to contracts for
carrying the mail.

Portable Electric Lights.

There has been placed upon the market a novelty in

electric lighting which might have almost numberless ap-

plications if its operation is as reliable as the claims made
for it. By reference to Fig. i an idea may be gained of the

system employed. This lamp consists of battery and head-

light complete in one compact case,and resembles in appear-

ance an ordinary oil lamp. The battery is, according to

the Chicago Electric Headlight company, Chicago, the

manufacturer of the article, an improved form of secondary

cell, and possesses the advantage of containing no liquid.

This battery may be charged by primary cells or connec-

tion may be made with an electric circuit used for light-

ing purposes. This style of lamp is intended for use upon

bicycles, but modifications of it exist which may be used

by miners, policemen and those who need a bright light

for frequent use. In Fig. 2 is shown another form of

bicycle lamp, which is much like that intended to be used

by miners. In this type of lamp the headlight and battery

are detached, the headlight being carried on the front of

the wheel, and the storage battery arranged under the seat or

attached to the tubing of the frame, with a wire running

hrough the tubing to the lamp. This company is aUo pro-

FIG. 2. PORTABLE ELECTRIC LIGHTS.

ducing electric lamps for houses, carriages, headlights for

street cars, locomotives, etc.

Moonlight Schedule.

Following is the Western Electrician's moonlight

schedule for July:

Uay of

Month. Light.
Day of

MoDth. Extinguish.

H.M

Number of
Hours.

H.M. H.M.

I .. P. M. 8 10 2 A. M. 3 30 720
2. . . . 8 10 3..-. 3-30 7 20

3 8.10 4.... 330 7.20
4.... 8 20 5.... 330 7.10
5.... g.oo 6.... 3 30 6.30
6.... g.2o 7 • 3-30 6.10

7... 9 SO 8. .. 3.3c 5.40
8 .. " 10.10 9.... 3-3'- 5.20

9 ... " 1030 10. .

.

34c 5.10
10 10.50 II... 340 4.50
II II. 10 12 34c 4.30
12 .

.

" 11.40 13... 3.4c 4.CO
13... A M. 12.20 I4---. 3-40 3 20
15.... 1. 10 15.... 340 2.30
16.... No light. 16.... No light. 0.00
17.... No light. I7-.. No light. 0.03
18... No light. 18.... No light. 0,00
IQ... p. M. 8.00 19.... p. M. 9.50 I 50
20 8.00 20 1020 2 20
21 .. 8.00 21 .. " 10 40 2 40
22 8.00 22 11.00 3.00
23.... 8.00 23.... II. 10 3.10
24.... 7-50 24.... 11.4c 350
25.... 7-5° 25.... 12.OC 4 lo
25.... 750 27.... A. M. 12.30 4.40
27.... 7-50 28.... 1. 10 5.20
28.... 750 29.... I 50 6.00

29.... 7-50 30. . .

.

" 3-00 7.10
30.... 7-50 31.. •• 3.50 8.00
31... 7-50 Aug. I 3-50 8.00

Total 137.20

The foregoing schedule was calculated on the following basi*;
Light one-half hour after sunset and one hour before

moon set

Extinguish one hour after moonrise and one hour be-
fore sunrise.

Accident to Thomas A. Edison.

A dispatch from New York dated June 26th states that

Thomas A. Edison, last Friday night at Ogden, N. J.,

where is located his experimental station, met with an ac-

cident. While sitting on the porch of his boarding house

FIG. I. PORTABLE ELECTRIC LIGHTS.

his chair gave way and he was thrown backward on the

porch, striking heavily. Friends at once ran to his assist-

ance, but he picked himself up and said he felt no pain

or inconvenience. Saturday night he went home to

Orange, N. J. Sunday he became worse. His family

physician was called in. Monday Mr. Edison was worse

and unable to leave the house. It Is feared that some seri-

ous internal injury may have been sustained.
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Cablegram from Mid-ocean.

An iDtercstiiiK cablegram was received at Chicago on

Tuesday, June 26th, by the Siemens & Ilalske company

of America. It was sent from tlie steamer Faraday in

mid-ocean and contained the announcement that Arnold

von Siemens of Berlin would reach Halifax about July 4th

and that Alexander von Siemens of London would go to

Ottawa, Can. Arnold and Alexander von Siemens are on

the Faraday which is laying the new cable for the Postal

Telegraph Cable company, and this message was evidently

sent from the ship to England by the new cable and then

transmitted to New Vork and repeated to Chicago.

Proposed Electrical Test of Cuirasses.

There are now several so-called bullet-proof cuirasses

before the public, and the question has arisen as to

whether they contain metal plates other than steel or iron.

With a view to testing the Dowe cuirass, the Pall Mall

Gazelle has made the following proposition:

We have devised and erected, in concert with Prof.

Silvaiius Thompson, F. R. S., the principal of the Fins-

bury Technical College, an electrical apparatus for prov-

ing whether or not the cuirass contains a metal plate,

without in any way revealing the aclual substance used.

The apparatus consists of an induction balance arranged in

the following manner; A large circular coil of fine wire

is attached to the two poles of an alternating current

dynamo. On either side of this is suspended a smaller

coil wound on a bobbin, and connected right and left

handedly in series with a telephone receiver. The posi-

tion of the coils is so adjusted that the currents induced by

the central or exciting coil exactly balance each other,

when no vibration can be detected in the the

telephone. If, however, a plate of any metallic

substance, whether solid or built up, or con-

structed of gauz2, be inserted between the central coil and

either of the side coils, the balance is upset, and a clear

ringing note is heard in the telephone. The action is so

exact that no mistake can possibly be made, and sensitive

enough to enable it to be at once detected whether the

disturbance were caused by a large substantial plate or

merely by fragments of bullets and steel fragments left

inside the cuirass. If Herr Dowe and Captain Martin care

to put their cuirass to this perfectly unexceptionable test,

the apparatus is at their disposal, and we shall be pleased

to invite Mr. Maxim to witness either his own triumph or

his own discomfiture, and to collect a competent jury of

scientific men and military experts, to be nominated by all

parties concerned, in order to see the test fairly performed.

The apparatus devised for this test was exhibited before the

Royal society on June 13th. It is said that Herr Dowe

and Captain Martin do not desire to submit their cuirass

to the proposed te^t.

CORRESPONDENCE.
New York Notes.

New York, June 25.—The rapid transit commis-

sioners completed their organization last Tuesday at a

meeting in the city hall by electing a secretary, counsel

and chief engineer. Lewis L. Delafield, a lawer promi-

nently ideotified with the City club, was selected for sec-

retary; Henry R. Beekman and Albert B. Boardman

counsel, and William Barclay Parsons, chief engineer.

When the commission adjourned it was to meet on Thurs-

day, June 2Sth, at two o'clock in the afternoon, in its new

quarters. Meanwhile opinion of counsel will be obtained

on several intricate questions in the rapid transit law on

which there was a lengthy discussion at the recent meeting.

Messrs. Orr, Low and Steinway were appointed a com-

mittee to call these and other law points to the attention

of the lawyers.

Mayor Schieren of Brooklyn has vetoed the second

series of resolutions by the aldermen granting a franchise

to the New York & Eastern Telegraph & Telephone

company. The first resolutions were vetoed by the mayor

on the ground that the grant was contrary to public

policy. The aldermen then'passed the resolutions over

the mayor's veto by a vote of 13 to 6. The mayor has

found that the veto message was not printed in all the

corporation newspapers, as required by law, and he holds

that any attempt to pass the resolutions over his objec-

tions was invalid.

The New York Electrical society accepted an invitation

from the officers of the Postal Telegraph company to

visit and inspect its fine headquarters, Broadway and

Murray street, on Tuesday evening, June igth. Preceding

the inspection the annual election of officers of the society

was held in a room provided by the Postal authorities.

The following named gentlemen were elected: President,

C. O. Mailloux; vice-presidents, Dr. W. J. Morton, Ur.

M. I. Pupin, Luther Stieringer, F. A. Pickernell, W. S.

Barstow, C. S. Bradley; treasurer. H. A. Sinclair; secretary,

Geo. H. Guy. Ex-President Joseph Wetzler was pre-

sented complete sets of Clerk Maxwell's and Siemens,

works. Dr. C. E. Emery made the presentation on be-

half of the society and thanked Mr. Wetzler for his serv-

ices. Mr. Wetzler responded. The society inspected

the new building, a description of which has been given

in this journal. Mr. Spraguc's elevator apparatus at-

tracted much attention.

At a recent meeting of the stockholders of the United

Electric Light iV Power company, they authorized the

president and secretary of the company to mortgage to the

Union Trust company all the property, real and personal,

and all the franchises, privileges and immunities of the

company for iJJs, 000,000. The money is to be used by

the electric company to liquidate its floating indebtedness

and to retire outstanding bonds, and also for the extension

and development of the concern. Five thousand coupoQ

bonds were issued at five per cent., aggregating $5,-

000,000.

There is great opposition to the extension of the trolley

system at Passaic, N. J. Workmen last Friday prepared

to erect poles in State street in front of the property of two

families named Liebson and Davitt. They were set to

work digging a hole in front of the home of Liebson. The

mother and daughter, discovering this move, ran out and

stepped into the hole, and there they staid, defying the

workmen to molest them. The superintendent called his

men away, and they started to dig in another spot. Mr.

Liebson then came out and shoveled back the dirt as fast

as the workmen threw it out. The laborers were more

discomfited by the arrival of the relatives of Liebson. Most

of the new arrivals were young women, who interfered

with the laborers by grasping the shovels, while the male

relatives filled up the holes as fast as dug. In spite of

these difficulties the laborers succeeded in digging 10 holes,

all of which were promptly filled up. At this point there

was a little scuffle between one of the workmen and an old

woman. She hit him and then knocked down Mr. Otis,

the superintendent of the trolley workmen, who rushed in

to protect the man. The police interfered and made the

railroad men stop digging and dispersed the crowd of

spectators. They could not, however, prevent the men
from going across the street and breaking ground in front

of Mrs. Davilt's building. Mrs. Davitt proved herself

capable of handling the gang of men without calling for

help from outsiders. A few cuffs and kicks drove them

away. W. F. O.

St. Louis, Mo.
St. Louis, June 23.—The subway commission has

made a full report of its proceedings, and has submitted

two bills providing for the placing of wires underground.

These bills are now before the city council. The first

bill provides that the city shall contract for the construc-

tion of a complete system of cotduits, and that the entire

system shall be leased to the city for a period of 25 years,

at a fixed annual rental, the city subletting to the various

wire-using companies. At the end of the 25 year lease

the city is to acquire the entire system. The surplus

revenue derived from rentals is to be set aside as a sub-

way fund for this purpose. The bill provides that the

last payment of purchase money shall not exceed ro per

cent, of the total cost. The city is requiied to maintain

the conduits during the term of lease and will aUo con-

struct such additional conduits as may be required during

the lease, but in this case the ownership is vested in the

city at once.

The board of public improvements is authorized to pre-

pare plans and specifications for a subway sys-

tem for containing all wires except trolley wires,

and upon the completion of such plans to ad-

vertise for a period of 20 days, soliciting bids for the

construction of the system and its leasing to the city. The

plan contemplated covers that part of the city bounded

on the east by the river, on the west by 22d street, on the

north by Cass avenue, and on the south by Chauteau

avenue, and is to be of ample -capacity for all present wire-

using companies with a reasonable reserve for future re-

quirements. As many ducts as the supervisor of city

lighting may designate are to be provided for city service.

The work is to be divided into four equal sections, and

the entire subway system completed within 24 months

after the date of contract. The bill also provides for a

permanent subway commission, whose duty shall be to

fix the annual rental charges to be paid to the city by the

several companies. The commission is to consist of the

mayor, treasurer, auditor, comptroller and president of the

board of public improvements, and will continue in ex-

istence during the term of the lease. A rough estimate

places the cost of the subway system at $1,000,000.

The second bill is intended to complete all the minor

details necessary for placing wires underground.

The Grand avenue railway has been purchased by the

Union Depot Railroad company and construction will

begin soon.

A report has been circulated lately that all street car

lines in the city were to be consolidated. This is far from

being an accomplished fact as yet. The matter has been

broached to the street car companies, t)Ut they have done

very little. Some of them are disposed to favor the

scheme. R. J. II.

PERSONAL.
B. J. Arnold, Chicago, left for Ilarrisburg, Pa., last

Tuesday.

Dr. Louis Bell of the General Electric company, Schen-
ectady, is in Chicago.

D. W. Guernsey, president of the St. Louis Electric

Light Si. Power company, was in Chicago last week.

John A. Stewart of the Card Electric Motor & Dy-
namo company of Cincinnati was in Chicago last week.

M. E. Baird, general sales agent for the Eddy Electric

Manufacturing company, Windsor, Conn., was in Chicago
last week.

L. A. Ferguson of the Chicago Edison company
returned to Chicago last Tuesday from a business trip of
several days.

Benjamin M. Bruce of Bruce lS; Boardman, general
electrical contractors, Memphi?, Tenn.,was in Chicago last

week. Mr. Bruce combined a social trip with business in-

terests.

Enos Bookwalter, who is well known in Detroit and
elsewhere through his connection with the Detroit Elec-
trical Works, is now connected with Frank B. Rae, 49 Wil-
cox street, Detroit.

B. E. Sunnv of Chicago, general western manager, and
W. F. Pope, Boston, second assistant treasurer, of the
General Electric company, have been in Little Rock look-
ing after the company's local properties.

W. F. Whice, of the power and mining department of
the western office of the General Electric company, has
resigned to take up other work. He formerly represented
the General company at Omaha, and last summer had
charge of its power transmission and mining display at the
World's Fair.

The retrenchment policy that has been pursued by the
General Electric company for the last eight months has
brought about many administrative changes in the Chicago
office. Manager Sunny has now taken personal charge of
the lighting and supply departments, assisted by P. J.
McFadden and F. M. Boyer for the respective departments
named. Assistant Manager Bailey has direct supervision
of the railway, motor, power transmission and mining de-
partments, with the assistance of S. D. Flood for the last

named department.

ELECTRIC LIGHTING.
Evart, Mich., has made a contract with the Standard

Electric company of Chicago for a municipal electric light

plant, which is to be completed by August loth. Fifteen
street arc lamps will be installed at first and about 300
incandescents.

The East River Electric company is being incorporated

at Pictcu, N. S.. with a capital stock of $30,000 to supply
New Glasgow. Stellarton, Westville and Ferrona with
electric light produced by water power. With this object

in view, the west branch of the East river of Pictou has
been examined by engineers, who report that at the dryest

season of the year 200 horse power may be developed by
means of a dam 30 feet high, located near the village of
Hopewell, N. S.

The electric illumination of the Northeast Sea canal has
been let to the Helios company of Cologne, to be in oper-

ation by April,, 1S95. Along the two shores S84 incan-

descent lamps of 25 candle power each will be placed on
posts 13 feet high at distances of 820 feet. Besides these
lights, 68 others will serve to light better the 13 canal

ferries and the four swing bridges. The locks will be
lighted by 12 arc lights each, and the canal entrances will

be shown by colored lights of long range. For the two
stretches of 3,930 feet and l8,8oo feet, where the canal

traverses lakes, oil gas buoys are provided. The light

stations are located at the two ends of the canal, at Holt-

enau and Brunsbuettel.

ELECTRIC RAILWAYS.
Plans are being made to build a new car line in Council

Bluffs, la., running to a summer resort. Electrical business

in the town is reported to be growing.

The Lanark County Electric Railway company of Perth,

Ont., is applying for incorporation with a capital stock of

$100,000, to build and operate an electric street railway in

that town.

A bill has been introduced into the Massachusetts Legis-
lature incorporating a company with a capital stock of

$3,000,000 to operate the Boynton bicycle railway between
Boston and Lowell. Electricity is the motive power of the
system.

An express train on June i8th struck a trolley car about
a mile from Paterson, N. J., and badly injured all the pas-
sengers. The gates at the crossing were up through the
carelessness of the tender, and a freight train limited the
view of the motorman.

A motorman on a Calumet electric railway car lost control

of his car on the grade near One Hundred and Sixteenth
street and Michigan avenue crossing in Chicago, June 24th,

and it ran into a moving freight train on the Chicago &
Eastern Illinois road. The car was filled with people most of
whom received injuries in jumping. The electric car was
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completely wrecked. The rails were wet, the brakes

failed to hold the car, and the raotorman did not reverse

the motor in lime to check its speed.

Steps are being taken to connect Hamilton and Tc-
onto, Ont., by an electric road. .It is proposed to run

freight cars during certain portions of the day for the

accommodation of farmers between the cities. Double

decked passenger cars are favored.

Arrangements have, it is stated, been made by an

English company for the establishment of a system of

electric tramways in Havana, Cuba. The projected line

covers about 20 miles in all, and is to connect the princi-

pal wharves and thoroughfares with the existing tramways.

A serious accident occurred June loth on the Macon and

Indian Springs electiic car line, three miles north of

Macon, Ga. The uncontrollable speed of the car as it

turned a sharp corner threw out four persons 25 feet upon
the rocks, and all sustained serious, although not danger-

ous, injury.

The rails for a new electric railroad in San Francisco,

Cal., are being laid on Third street from Market street to

the Southern Pacific depot. The horse car line which will

thus be supplanted was the pioneer company in San Fran-

cisco, and the road has been operated from North Beach

to the railroad depot since 1862.

A sweeping decision in favor of electric railroads was

given by Chancellor McGill recently in a case in which

the Camden, N. J., Gloucester & Woodbury Electric Rail-

way company is interested. It had been enjoined tempor-

arily from crossing the tracks of the West Jer-

sey Railway company at Woodbury. The chancellor

dissolved the injunction, holding that the electric system

was but a modified horse railway system, and that com-

panies had a right to erect poles along streets and high-

ways without abutting property holders being entitleJ to

any extra compensation.

The Gettysburg Electric Railway companv recently filed

a bill in f quity in the United States Circuit Court asking to

have the United States enjoined from prosecuting the con-

demnation proceedings to acquire the property of the rail-

way company on the Gettysburg battlefield. The consti-

tutionality of the act upon which the proceedings are based

was attacked. Judges Dallas and Butler, after hearing only

part of the argument, dismissed the motion to quash the

petition of the United Slates for the condemnation of the

strip of land claimed by the company which in its posses-

sion, it was held, would disturb the battle landmarks.

Judge McConnell will soon be called upon to decide

concerning the efficiency of the contact breaker which
measures the amount of electricity supplied by the Siemens

& Halske company to the West & South Town Railway
company, Chicago, for the operation of the electric line on
Twenty-second street. Counsel for the Twenty-second street

line charged the Siemens & Halske management with

contempt of court for the alleged violation of an icjunction

restraining it from cutting off the current of electricity.

The attorney for the Siemens & Halske Company said the

stoppage of power was caused by the breaking of the

contact breaker.

It appears that in Brooklyn the trolley car is used to

catch pickpockets with. On Greenpoint avenue the other

day a fellow snatched a lady's pocketbook and ran. The
lady screamed. A trolley car was standing near by. The
motorman gave his lever a yank and started in hot pursuit

of the thief, who, not suspecting such a proceeding,

cantered gayly down the street leaving the woman yelling

on the sidewalk. He didn't even take the trouble to turn

into a side street, and as a result the electric car overtook

him within two blocks, and while the motorman sat on
him the conductor called a policeman. The pickpocket

threatens to have the street car employes prosecuted for

running faster than the law allows, but as he will prob-

ably be in Sing Sing within a few days the threat is not

taken seriously. Meanwhile gentlemen of larcenous

instincts are confining their operations to streets upon
which only horse cars are run.

TELEPHONE.
On June 13th the Bell Telephone company declared its

regular three per cent, dividend, but the directors found

that recent heavy loss of business would not warrant its

issuance. This action was the cause of considerable sur-

prise, it is said, and the company's stock fell from 203 to

197 within a few minutes.

TELEGRAPH,
The franchise granted to the New York & Eastern

Telegraph & Telephone company to introduce a tele-

graphic system into Brooklyn has been vetoed by Mayor
Schieren.

Judge Seeds has granted the receivers of the Atchison,

Topeka & Santa Fe Railroad company time to show cause

why an injunction should not be issued to restrain them
from interfering with the Postal Telegraph company in

the construction of a telegraph line along the railroad.

The Postal company claims to have a contract with the

railroad company granting it right of way, which the

receivers refuse to recognize.

The police department of Boston astonished the public

on June 21st by sending officers around to the hotels and
the leading barrooms in the business district, and order-

ing all the stock tickers taken out at once. The tickers

that have been ordered out, curiously enough, all belong^ to

one company it is said. The machines of the United
Telegraph company have not yet been disturbed. The

company whose tickers have been objected to is the Stock
Quotation Telegraph company.

Within a few months Pekin will be united by wire with
St. Petersburg, and. in consequence, with the telegraph

system of the entire civilized world. According to the

latest issue of the Turkestan Gazette, the telegraph line

from Pekin has been brought as far west as the city of

Kashgar. The European end of the line is at Osh, and a

small stretch of about 140 miles now alone breaks the

direct telegraphic communication from the Atlantic to the

Pacific.

The chief of police notified the superintendent of the

Western Union Telegraph company at Jersey City, N. J.,

last week that in the future he must not receive cipher

messages. The cipher messages referred to are the win-

ning policy numbers, which are drawn in Connecticut and
wired to Jersey City, to be distributed among the local

policy players. The probability is, it is said, that the

Western Union company will disregard the order of the

chief of police, and in that event the matter will be taken
before the grand jury.

The steamship Faraday sailed from Siemens Brothers'

works at Woolwith, England, June 12th, having on board
1,600 miles of the Commercial company's new cable. She
will proceed to a point 150 miles off the Irish coast, where
she will splice on to the shore end already laid. She will

then proceed to Nova Scotia, where the final splice will be
made. The cable is expected to be laid by June 3oih.

A dinner was given on board the Faraday, at which a

distinguished company was present. Among those in-

vited were Lord and Lady Kelvin, Sir Benjamin Baker,

George G. Ward, vice-president of the Commercial Cable
company; Clarence Mackay; W. H. Preece, C. B.,

engineer-in-chief and electrician of the British Postoffice;

Sir Charles Tupper, Canadian h'gh commissioner; Arnold
Von Siemens and G. H. Hambridge.

MISCELLANEOUS.
Cleveland, O., will have a double swing bridge on

Columbus street that will be operated by electricity.

Judge Lea on June i6th rendered judgment in favor of

the General Electric company against the Little Rock,
Ark., Electric Street Railway company for $7,627. The
case has been in contest for a long time,

A horde of sewer rats, which pestered a down-town
restaurant keeper, have been decimated by an ingenious

electrician, says the Philadelphia Record. The rodents

came up day after day through holes alongside a grated

covering of a sewer inlet in the yard back of the restau-

rant. The electrician offered to construct an effective

trap, and he was told to go ahead. He laid coils of cop-

per wire about the hole and made an attachment to the

electric light wires within the building, supplying a key to

turn on the current. A watch was kept on the hole, and
when a dozen rats were running about the yard the key
was turned. As the rats returned, one by one to their

holes, they keeled over dead. In this novel way nearly

150 rats have been killed off in a little over a week.

An important addition to the literature of the World's
Fair—a work of especial interest to electrical men—is Prof.

John P. Barrett's forthcoming book entitled "Electricity

at the Columbian Exposition." The volume will consist

of about 600 pages, with 120 large half-lone illustrations,

and will be handsomely printed, with especially designed

inital letters and tail-pieces, and tastefully bound. It will

contain an exhaustive description of the electrical service

plant, the exhibits in electricity building, decorative light-

ing, searchlights, telephone and telegraph seivice, Intram-

ural railway, electric launches, electric fountains, police

and fire alarm service and miscellaneous electrical appli-

cations of the World's Columbian Exposition—in short,

a comprehensive survey of all the electrical features of

the World's Fair. The book is now in press and will be
issued shortly.

TRADE NEWS.
Among the recent installations of the Detroit Electrical

Wiring & Repair company, Detroit, may be mentioned a

complete plant of over 500 lights for the public Hbrary,

wiring the D. M. Ferry buildings for 500 lights with

salamander wire, a complete installation for the Wilson
flats, and a conduit system for the Detroit Museum of

Art, all of Delroit,

The Peru, Ind., Electric Manufacturing company is

making a special feature of its No. 2 Hercules battery.

This battery consists of a fluted carbon cylinder or vase

filled with a depolarizing compound. The large surface of

zinc exposed makes it one of the best batteries for open
circuit work. The cell is charged with six ounces of sal

ammoniac and 28 ounces water and has an electromotive

force of 1.47 volts; internal resistance .li ohm, and cur-

rent on short circuit about 13.4 amperes.

The Detroit Motor company, Detroit, Mich., has re-

cently installed a 400 light plant in the drug establishment

of Farrand, Williams & Clark, Detroit, including

generator, Erie City engine, Detroit motor and marble
switchboard. It has also installed a 300 light dynamo in

the club house of the Detroit Boat club, which, it is said,

is one of the finest of its kind in the United States. A
complete 250 light plant has also been ordered by the

Rickel Malt company, Detroit. The company's well-

known fan motor is also in great demand.

The Hubley Manufacturing company, Lancaster Pa.,

manufacturer of electric railway and lighting apparatus, is

in a position to supply the trade from its extensive stock

of electrical goods. This stock includes everything in

electric wire supplies, lighting supplies, street railway

appliances, including P & B electrical compound, car
electroliers, insulators, both glass and porcelain, con-
struction tools, etc. The company has issued a catalogue
containing a list of its goods, which gives some idea of
the size ot the stock which the company carries. The
book is a price list, and j n e xamination of it shews prices
which are satisfactory.

The Univers'ty of Wisconsin has commenced the pub-
lication of an engineering series of papers in its bulletin.
No. I, Vol. I, is "Track," by L. F. Loree, and No. 2 is

"Some Practical Hints in Dynamo Design," by Gilbert
Wilkes. Judging from the value of these first two lec-
tures, the university has adopted a wise course in preserv-
ing them in book form. Mr. Wilkes is the chief engineer
of the Detroit Electrical Works, and in his lecture he has
touched upon many practical points which are of much
interest. The committee of publication for the university
consists of Charles Kendall Adams, George L. Ilendrick-
son, William H. Hobbs, Dugald C. Jackson and F. J,
Turner.

The annual register of Purdue University, Lafayette,
Ind., for 1893-1894, with the scheme of study for 1894-
1895, shows the institution to be in a prosperous condition,
the portion of the building which contained the foundery
and woodworking shop which was damaged by fire some
time ago having been repaired. A number of additions
have been made to the facilities for engineering and ex-
perimental work. The electrical engineering department
of the university is extensive and is designed for these
wishing a thorough and practical fitting for electrical en-
gineering. As the practical electrician needs to be ac-
quainted with the piinciples of machinery and the methods
of machine woik, this course has been based on ihat in
mechanical engineering, differing essentially from it only in
the technical courses of the junior and senior years. To
meet the demands of the technical work in this branch,
nothing but the most thorough course in the fundamental
facts and principles of the science of electricity and mag-
netism can prove satisfactory, hence, a thorough drill by
means of text-books and an extended series of careful
measurements with exact instiuments forms the necessary
preparation for the latter work. The departmeLt is well
supplied with dynamo-machines, mo'ors and testing in-

struments for the most advanced investigation of the
various problems of electro-technics. Particular attention is

given to the des^ning of electrical machinery and appli-
ances. The inspection of electrical installations of various
kinds is considered part of senior year work. The de-
partment is in charge of H. B. Smith, A. W. Duff, W. E.
Goldsborough and F. W. Brady.

BUSINESS.
The suit of George Maitland against Alfred C. Gibson,

in Philadelphia, for alleged infringement of a patent for

combined gas and electric fixtures, has been dismissed.

James B. Olson, Chicago selling agent for the New Yoik
Insulated Wire company, reports business as being good.
His sales for May last were in excess of those for the same
month a year ago.

The Westinghouse Electric & Manufacturing company
has been having great success with its new direct current
series arc light system. Orders have already been booked
for a sufficient cumber of installations I0 keep this depart-
ment busy for some time to come. The electric gene-
rating machinery is made in 25, 40 and 60 lights capacity.

The Royal Electric company, Peoria, 111., has recently
shipped the following machines: Oiie 1,000 light alterna-

tor; one 750 light alternator and one 70 horse power 500
volt generator to Tama, la.; one 500 light alternator to
Richland Center, Wis., and one i,oco light alternator to
Denison, la. The company reports a decided increase of
business.

Cameron & Gillett, electrical engineers and contractors,

49 Wilcox street, Detroit, Mich., have met with consider-
able success since entering the construction business.

They have installed quite a number of complete electric

light plants in Detroit and vicinity within the last few
months and have received a number of unsolicited testi-

monials for their excellent workmanship.

The Metropolitan Electric company, Chicago, is intro-

ducing a novelty in the W. E. Garey battery gauge. This
instrument is particularly efficient and reliable, and indi-

cates absolutely the actual working capacity of open cir-

cuit batteries. The sales of this company continue to be
of the most satisfactory character, and it is pushing the
salesof the Kester arc lamp with renewed vigor.

The Electric Appliance company, Chicago, is exhibiting

in its Chicago salesroom quite an elaborate line of Carpen-
ter heating appliances, which have attracted considerable
attention. The Meston motor is doing good service as an
alternating fan motor that may be depended on in any
kind of exacting service, and a flow of orders has com-
menced, which will probably continue until well along in

the season.

The Machinery Supply company, Los Angeles, Cal., is

opening a supply house and proposes entering the field for

contracts for complete installations to include isolated

plants, central stations and street railway lines and power
houses. Thecompany would also like to correspord with
manufacturers not represented in Southern California and
Arizona. George E. Nolan, a member of the firm, and
formerly superintendent of the Fulton Iron Works, is the
mechanical engineer, and H. C. Wybrow, recently super-
intendent of the street railway and lighting plant at Ever-
ett, Wash., is the electrical engineer.

The new vertical compound engine of 600 horse power
capacity, built by the Ball & Wood company for the Chi-
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cago Edison company of Cliic.if;o, which was Inspected in

March last by so many of the prominent eastern engineers,

has been placed in position at the Twenty-seventh street

station, Chicago, and is now awaiting the completion of the

dynamos. Among the recent contracts secured by the liall

& Wood company are those of the engines for the Man-

ayunk & Koxborough Incline I'lanc railway, for the I'ough-

keepsie & Wappingers Kails Electric Railway company,

Athol Gas & Electric company, Geneva Brush Light &
Power company, and the Morris County Electric company.

The Chicago Water Motor & Fan company, loi Lake

street, Chicago, reports that its business has bfen of a

satisfactory character in spite of the dull times. This

company manufactures an electric ceiling fan which is en-

joying a large sale and which is making a meritorious

record for itself during the excessive warm weather. In

addition to this specialty the company also manufactures a

full line of belt fans to J)e driven by an independent

motor and an extensive line of exhaust fans, which arc

being widely used for power house plants in reducing the

temperature in dynamo and engine rooms. The company
solicits correspondence regarding its products and is in

a position to give attention to orders at once.

Frank U. Rae, the well known electrical engineer of

Detroit, Mich., who is doing a general constructing busi-

ness, has installed a I,coo light plant with 26 kilowatt

directly connected generators and Ideal engines, in the

Wayne county house. The slate hcuse of correction has

accepted his specifications for a diiectly connected plant,

which will be Installed as soon as the state makes the

cecessary appropriation. He has also put up a 600 in-

candescent light plant in Everett, Mich,, including an Erie

City engine and a 223 volt Standard machine. Mr. Rae
makes a specialty of designing dynamos and motors for

manufacturers, and will make tests and reports upon steam
and electric plants. His wide experience in the electrical

field makes his services in great demand to those desirine
an expert in installing an electric plant of any kind.

The Union lirass Manufacturing company, with offices

and plant at 123127 Ontario street, Chicago, is now push-
ing an aggressive exploitation of the Mosher arc lamps.
This concern is the consolidstion of the Chicago Nickel
Woiks, the Reiman company, and the Mosher Electric

company, and besides manufacturing the Mosher arc

larrip will make cabinet hardware, hardware specialties,

and will do metal plating of every description. A. Wein-
berg is the president of the Union Brass Manufacturing;
company, and will manage its affairs. The compgny starts

with a good business man at the helm, as Mr. Weinberg
was the late treasurer of the Adams & Westlake company
of Chicago. With the reputation which the Mosher
lamp has already to its credit, it is fair to presume that the
Union company will make this branch of its business a
successful one.

ILLUSTRATED ELEGTRIGAL PATENT REG0RD.

Charles R. AIsop,521,455. Electric Railway Signal.

Middletown, Conn.

The invention relates to that class of electric railway signals

in which a contact device is employed, and is operated by the

wheel of a car to complete the circuit wiih a signal bell or

visible signaling apparatus, and it has for its object to provide

a contactdevice which is engaged by the flange of the wheel,

and with the flange and the rail forms a part of a circuit, to

avoid the use of auxiliary rneclianism for communicating the

motion of the wheel-operated device to a remote circuit con-

troller, and to provide for a direct and positive operation of the

parts resulting from the interposition, between the rail and the

contact device, of the flange of a wheel.

521,461. Combined Annunciator and Spring Jack.

Henry M. F.sk, Chicago, III.

Albert H. Todd, Senatobia,

Edwin Pope, Quebec,

NO. 521,671.

This invention relates to switchboards for telephone ex-

changes and comprises the combination in a switchboard of an
annunciator drop adapted to hang in front of the jack and be
lifted by the operator's plug as it is thrust into the jack and a
trigger or arm for catching it when so raised and an electro-

magnet and its armature and connections by which the support

is drawn from engagement with the drop when the magnet is

energized.

521,514. Telephone Switch. Alfred Stromberg and
Andrew Carlson, Chicago, 111.

The invention comprises a switch located upon the receiver

of a telephone, in a position conveniently to be closed by the

hand of the person holding the telephone to his ear. The
switch may serve to open and close the circuit through ihe sub-

scriber's bell and generator, the primary circuit of his induc-
tion coil, or for any other desired purpose

521 516. Lamp Lighter.

Miss.

The inventor describes a lamp combined with a supplemental
chamber preferably arranged as the base or stand of the lamp,
this chamber containing the elements of a galvanic buttery,

and having electrical connection with a platinum coil at the
wick by which the lamp may be lighted by rendering the bat-

tery active.

521,550. Printing Telegraph,

Que.

In carrying out this invention a series of 28 electro-magnets,
each of which is capable of operating either of two different

type levers, all the levers being arranged to strike a common
center when operated. By this means the apparatus is capable
of printing 56 different characters. Beside the 28 printing
magnets, two shifting or switching magnets are provided by
means of which either of the type levers of any magnet is

operatively connected with the armature of the magnet at will.

For controlling the circuits of all i.f the typewriter magnets, a
series of relays is employed at the receiving station, and actuate
the relays in every instance bv three changes in the condition of

the circuit. That is to say, in order to print any given letter or

character at the receiving station, there are caused at the trans-

mitting station, successively, three changes of the circuit and
different letters are printed at will by varying the character of

the changes, or the order in which the changes occur. A
strong negative current, a weak negative current, a strong
positive current, or a weak positive current may be sent over
the line, or the line may be affected by no current at all. Each
one of these conditions of the circuit affects different relays at
the receiving station, and by joining them in groups of three
in different orders and combinations one can operate any
selected one out of the group of typewriter magnets and print

any character chosen within the capacity of the apparatus.

521,553. Electric Railway Signal. Barney Samuels, St.

Joseph, Mo.

This invention relates to electrically operated signaling de-
vices for railways, by which the engineer of the moving train
will automatically receive a warning signal apprising him of
the condition of the road ahead.

^521,562. Conduit Electric Railway. Thomas Arraat,

Washington, D. C.

One of the principal objects of this invention is to provide an
improved form of contact device, by which the current may be
conducted to the motors of the vehicles without direct engage-
ment between the traveling contacts and the conducting leads.

Issued Jitnc ig, l8q4.

The invention also embraces several other improvements in

electric conduit systems.

521.602. Trolley Pole Catcher. Owen G. Cates, Jr.,

St. Louis, Mo.

The invention consists in the provision on the reach-arm of a
trolley device of improvements for releasing the tension of the
trolley supporting springs upon the esf ape of the trolley wheel
from the overhead conducting wire. The primary object of the
invention is to obviate the striking of the trollev against sup-
porting wires when it becomes wild and jumps from the trolley

wire.

521,651. Electric Railway Car Motor.
Westfield, N. J.

John C. Henry,

Improvements in electric motors for street railways are
claimed in this invention, the objects being to simplify the con-
struction, reduce the number of woiking parts, and lessen the
losses usually attending the regulation of railway motors. A
motor is described having a multipolar field magnet of high
resistance provided with a pole changer in circuit with the
field only and mechanism for operating the pole changer syn-
chronously with the armature.

521,666, Alternating Current Regulator.
Middletown, Conn.

Olof Offrell,

The invention relates to electrical apparatus using an alter-

nating current, and its object is to regulate or adjust the
quantity of current consumed by the apparatus. It is especially
applicable to incandescent electric lamps. The inventor avails
himself of the counter-electromotive force, developed in a helix,

to oppose the current flowing into the translating device. In
the case of an incandescent lamp, this results in a dimming of
the light; so that in such an application of the invention, it

affords a means of regulating the light emitted by the lamp.

521,671. Armature for Dynamo-electric Machines,
win W. Rice, Schenectady, N. V.

Ed-

The invention relates to armatures for dynamo-electric ma-
chines, particularly to the spiders used in such constructions
to support the core disks in place. Spiders cast in a single pirce
of solid metrvl have disadvantages on account of the eddy cur-
rents which arise in such construclions as ihey revolve in the
field of force, which heat the spider and the a-mature conduc-
tors and impair the efficiency of the machine. Unsatisfactory
contrivances have been devised to secure the core disks firmly
in place on the spider. These two disadvantages are obviated
in the inventor's construction, in which he provides a spider
having radial arms provided upon their ends with dovetailed
projections adapted to register with corresponding holes in ihe
laminae; and these arms are also provided witn a lug or projec-
tion over which the end ring may be slipped, when the whole
is compressed by insulated bolts, and a very rigid construction
is provided. To obviate the objection of eddy currents, the in-

ventor splits the mass of the spider arms, they being the parts
which revolve in the strong magnetic field, by means of slots
interrupting their continuity to such an extent as to greatly
prevent the circulation of current, and also insuring, in cases
where proper spacing of the laminae is made, an efficient venti-
lation of ttie armature adapted to carry off any heat which may
be generated. In the drawing A is the spider ring, B B sxe.

the arms projecting therefrom, provided with the dovetailed
ends /' /',• the inner surface of the ring has key way slots C C
formed upon it, adapted to register with sicts in the supporting
pulley of the armature, and secure the two parts together.

NO. 521,684.

Bolt holes c c, are also provided at one or more points, the
bolts inserted through them serving to prevent the spider from
creeping longitudinally on the face of the pulley. Through
each of the spider arras is an opening (5', through which a part
of the armature conductors may pass, the problem of passing
such conductors around the projecting part of the spider in the
large armatures now constructed being solved by this feature.

521,684. Meter for Recording Measurements of Electric

Power. Elihu Thomson, Swampscott, Mass.

The invention has for its object to improve the construction
of the recording wattmeter for which a patent has been
granted the inventor and adapt it for use upon the three-wir"
system of distribution, as well as to adapt the meter to different

potentials so ihat it may be used to register either between the
two outside wires of the three-wire system, or between one of
such wires and the neutral wire; at the same time so arranging

the field magnet coils of the meter that its torque is evenly
distributed around the armature, and thus in case one side only
of the system is in use, or incase one side is carrying a great
preponderance of the current, the registration will still be cor-
rect, and will be effected without damage to the armature. To
attain the ends pointed out, the field-magnet coils shown in the
drawing, which represents the connections of the armature in
shunt across both the outside mains, are arranged between the
outside wires of the system and distributee upon both sides
of the armature A. The inventor arranges two independent
sets of coils connected so that a part of each set is upon each
side of the armature. The armature is arranged in shunt,
with a resistance J^ in series with it, and a starting C( il 7 is

provided with just sufficient power to overcome the friction
coefficient of the moving parts and in multiple with the arma-
ture and in series with the resistance.

521,685. Electric Meter.
Mass.

Elihu Thomson, Swampscott,

NO. 521,721.

The invention relates to improvements in electri-: meters
such as have been described bv the inventor in a former patent
(448,894.) It has for its object to provide a method and means of
startmg such a meter under small loads and particularly to pro-
vide a means of poviding an initial field or energy supplying cir-

cuit sufficient to overcome the friction coefficient of such meters.
For this purpose is provided, in addition to the series coil of the
meter, an auxiliary or shunt coil wound in relation to the arma-
ture in such a way as to furnish the field required,

521,711. Supply System for Electric Railways. Thomas
Harris, Detroit, Mich.

The invention relates more specifical'y to that class of electric
railways in which the motor circuit during the travel of the car
is maintained in multiple connection between a sectional work-
ing conductor and a return con:;uctor, or the ground, and in
which the sections of the working conductor are automatically
connected and disconnected from the power line by the opera-
tion of electric switches operated by the travel of the car. The
invention consists in the peculiarconstruction and arrangement
of the device by which the system is equally well adapted to
single or double track roads, and further in the novel construc-
tion and arrangement of the switching devices by which a
single magnet for each section of the working conductor con-
trols the operation of the switching devices in a simple and
efficient manner. The invention also includes an arrangement
of sectional return conductor which may be used in connection
with the system.

521,721. Electric Lamp for Bicycles. George Mayr,
Brooklyn, N. Y.

The invention, the application of which is shown in the illus-
tration, which is Self evident and demands no parricular de-
scription, consists in the combination with a bicycle having a
sprocket wheel mounted on the hub of one of its wheels, a
dynamo-electric generator of special design, suitably disposed
upon the bicycle frame, and consisting in part, of a gearing
frame piece, a horizontal armature shaft carrying a pinion, and
a train of gearing mechanism, disposed in the frame piece, the
initial driver of the gearing mechanism being carried by a shaft
having a sprocket wheel mounted upon it and the final driver
thereof being adapted to mesh at all times with the pinion on
the armature shaft; an electric lamp of any approved construc-
tion, mounted on the bicycle frame, and circuit connections
leading from the generator to the lamp.
The first claim of this invention reads:
A dynamo-electric generator, consisting of top and bottom

frame pieces, each provided with a suitable head, having a
clamping device pivotally connected therewith, suitable field

., magnets and a gearing fiame portion, connecting the top and
bottom plates, a lateral bearing piece secured to the magnets, a
horizontal shaft carrying suitable armature parts, a commu-
tator, and a pinion, the shaft being disposed transversely be-
tween the field magnets, and bearing respectively at its inner
and outer ends in the gearing frame-portion and lateral bear-
ing piece a train of gearing mechanism within the frame por-
tion, the initial driver of the gearing mechanism being carried
by a shaft having a sprocket wheel mounted thereon, and the
final driver being adapted to mesh at all times with the pinion
on the armature shaft, and two suitably disposed commutator
brushes, one being directly connected with one of the field
magnets.
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National Electric Co xiv

National India Rubber Co. J

New England Butt Co.... xviii

Newton Rubber Co xv

New York Electric Co xiii

New York Insulated Wire
Co xix

New York A Ohio Co i

OkoniteCo., The i

Osborne Steam Engin'gCo xii

Osburn, Harry G . . . . : xiii

Ostrander A Co.. W. R—xviii

Perkins Electric Switch
Manufacturing Co xiv

Phillips Ins'd. Wire Co . . . xvi

Phosphor-Bronze Smelting
Co., Ltd xviii

Pullman Electric Co xii

Pumpelly - Sorley Storage
Battery Co x

Queen A Co., Incorporated, xiii

Rodrigues, M . R

Roebling'a Sons Co.. J. A. xii

Rose Electric Light Supply
Co

Rosenbaum, W. A xiv

Royal Electric Co xii

Shawmut Fuse Wire Co. . . xii

Shultz Belting Co ,
—-

Siemens A Halske Electric
Co i...

Sioux City Electrical Supply
Co xiii

Smith, A. T :. xiv

Standard Electric Co. .. xx

Standard Paint Co ix

Stanley Electric Manufac-
turing Co

Stilwell ABierce Manufac-
turing Co xiv, XV

Sunbeam Incandescent
Lamp Co xii

Taylor Goodhue & Ames iv

United Electric Improve-
ment Co

Van NuiB, C. S xii

Vulcanized Fibre Co x

Waddell-Entz Company., viii

Want Advertisements xiv

Washington Electric Co.. xvii

Webster, Warren A Co

Western Electric Co viit

Western Elec. Supply Co.

Westinghouse Elec. and Mfg.
Co ... xi

Weston Engine Co i

White, S. S. Dental Mfg.
Co iv

Whitney Electrical Instru-
ment Co. Iv

Wilson A Jackson

WorthlngtoD, Henry R ...

CLASSIFIED LIST.

AccQin alators.
Bradbury-Stone Elec. S. Co.
Electric Storage Battery Co.
Pumpelly-Soriey S .B. Co.

Annunciators.
Carter & (^'o., (.;eo. G.
Central Electric Co.
Electric Appliance Co.
Knapp Electrical Works.
Metropolitan Electric (^'o.

Ostrander ACo.. W. R.
Taylor,, Goodhue A Ames.
Western Elec. Supply Co.

Arc JLiamps.
Beggs, J. E., McbyASup. Co.
C. A C Electric Co.
Carter A Co., Geo. G
Electric Appliance Co.
Electric Cons. A Supply Co.
Fort Wayne Electric Co.
General Electric Co.
General Inc'd'cent Arc Lt. Co.
Helios Electric Co., The.
Knapp Electrical Works.
Rose Elec. Light Supply Co.
Siemens A Halske Electric Co.
Sioux City E. S. Co.
StandardElectric Co.
Taylor, Goodhue A Ames.
Washington Electric Co.
Westingnouse El. A Mfg. Co.
Western Electric Co.

Arc Liisht Cord.
Central Electric Co.
Electric Appliance Co.
Knapp Electrical Works.

•%raiBtnr<» Winders.
Pullman Electric Co

.

Baiteries and .lars.
Bradbury-Stone Elec. S. Co.
Bunnell A Co , J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
Electric Storage Battery Co.
FordW'shb'rn Storeiectro Co.
Greeley A Co., The E. S.

Knapp Electrical Works.
Leclanche Battery Co., The.
Metropolitan l-^lectric Co.
Miamisburg Electric Co.
Newton Rubber Co.
Pumpelley-Sorley Storage.
Battery Co.

Sioux City E. S. Co.
Taylor, Goodhue A Ames.
Western Electric Co.
Western Elec. Supply Co.
White. S. S. Dental Mfg. Co.

Bells.
Central Electric Co.
Electric Appliance Co.
Greely A Co.. The E. S.

Knapp Electrical WorKS.
Metropolitan Electric Co.
Ostrander A Co.. W. R.
Taylor, Goodhue A Ames.
Western Electric Co.
Western Elec. Sjipply Co,

Beltins:.
Shultz Belting Co.

Boilers.
Babcock A Wilcox Co., The.
Ball Engine Co,
Freeman A Sons Mfg. Co.
Link Belt Machinery Co.
Weston Engine Co.

Boohs. Elci'trical.
Electrician Publishing Co.

Braidins Usebinery.
New England Butt Co.

Brass «iioo(is.
Lunkenheimer Co., The.

Barslar Alarms,
Central Electric Co.
Electric Appliance Co,
General Electric Co.
GreeleyACo.,TheE. S.

Knapp Electrical Works.
Metropolitan Electric Co.
Washineton Electric Co.
Western Electric Co.
Western Elec. Supply Co.

Cables.
(See Insulated Wires.)

Cables, Klectric. (See In-
sulated Wires), Copper,
mheet and Bar.
American Elec. Works.
Bishop Gutta Percha Co.
Carter A Co. .'Geo. G.
Crescent Ins.Wire A Cable Co.
Gushing A Morse.
Eastern Electric Cable Co,
General Electric Co.
Ind. Rub. A Ins. Wire Co.
Knapp Electrical Works.
Metropolitan Electric Co.
Moore, Alfred F.
New York Ins. Wire Co.
Roebling's Sons Co., J. A.
Taylor, Goodhue A Ames.
Western Electric Co.

Carbons, Points and
Plates

Central Electric Co.
Knapp Electrical Works.
Leclanche Battery Co.
Metropolitan Electric Co.
Western Electric Co.

Car-HcatCPN, Blectric.
Consolidated Car-HeatingCo.
Taylor, Goodhue A Ames.

Clutches, Friction.
Falls Rivet A Machine Co.
Lake, J. H. A D. Co.
Link Belt Machinery Co.

Contractors and Klectric
jiight Plants.

Allen-Hussey Co.
Brush Electric Co.
C. AC. Electric Co.
Carter A Co., Geo. G.
Comstock, Louis K.
Ford-Washburn Storelec.Co.
Fort Wayne Electric Co.
General Electric Co.
Great Western Mfg. Co.
Muncie Elect. Works.
Osburn. Harry G.
Royal Electric Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
United Elec Improvement Co
Waddell-Entz Company.
Westinghouse Elec A Mfg. Co.
Western Electric Co.
Wilson A Jackson.

Construction and Re-
pairs.

Allen-Hussey Co.
C. A C. Electric Co.
Comstock, Louie K.
General Electric Co.
Knapp Electrical Works.
Muncie Elect. Works.
Osburn, Harry G.
Pullman Electric Co.
Sioux City E. S. Co.
Western Electric Co.
Wilson A Jackson.

Copper.
Miamisburg Electric Co.

CopperWires.
American Electrical Works.
Bernard Co., The E. G.
Bishop Gutta Percha Co.
Bunnell A Co , J. H.
Carter A Co., Geo. G.
Central Electric Co.
Crescent Ins. Wire A Cable
Co.

Electric Appliance Co.
General Eectric Co.
Holmes, Booth A Haydens,
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
lona Mfg. Co.
Knapp Electrical Works.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Taylor. Goodhue A Ames.
Western Electric Co.
Western Elec. Supply Co.

Cross-Arms, Pins and
Brackets.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Knapp Electrical Works.
Metropolitan Electric Co.
Taylor, Goodhue A Ames.

Cut-Onts and l!$Tritcbes.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
C. A C. Electric Co.
Carter A Co., Geo. G.
Central Electric Co.
Cutter Electrical A Mfg. Co.
Electric Appliance Co.
Electric Selector A Signal Co.
General Electric Co.
Great Western Mig. Co.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
lona Mfg, Co.
Knapp Electrical Works.
Metropolitan Electric Co.
Perkins Elec. Switch Mfg. Co.
Sioux City E. S. Co.
Taylor. Goodhue A Ames.
Van Nuls, C. S.

Washington Electric Co.
Western Elec. Supply Co.

Djnamo ana JUotor
UmNhes.

Miamisburg Electric Co.
I>ynamos.
Brush Electric Co,
C. A C. Electric Co.
Fort Wayne Electric Co.
General Electric Co.
Great Western Mfg. Co.
Gregory, Chas. El. Co.
Mmicie Elect. Works.
Rose Elec. Light Supply Co.
Royal Electric Co.
Siemens A Halske Electric Co.
Standard Electric Co.
United Elec Improvement Co
Waddell-Entz Company.
Western Electric Co.
Westinghouse Elec. AMfg.Co.

JSIectric Lava Has Tips.
Smith, A. T.

Electric Hail'frays.
Brush Electric Co
General Electric Co.
Siemens A Halske Electric Co.
Westinghouse E1.& Mfg.Co.

Blectrical and ]|Icchani-
cal Bngineers.

Allen-Hussey Co.
Complete Elec. Const. Co.
Comstock, Louis K.
Osborne Steam Eng. Co.
Osburn, Harry G.
Wilson A Jackson.

Electrical Instruments.
Bernard Co., The E. G.
Bunnell A Co., J. H.
Carter A Co.. Geo. G.
General Electric Co.
Electric Appliance Co.
General Electric Co.
Greeley A Co., The E. S.

lona Mfg. Co.
Knapp Electrical Works.
Metropolitan Electric Co.
Queen A Company, Incorp.
Taylor, Goodhue A Ames.
Van Nuis, C. S.

Washington Electric Co.
Western Elec. Supply Co.
Whitney Elec,Instrument Co.

Klectrical ^Specialties.
Electric Appliance Co.
Holtzer-Cabot Electric Co.
lona Mfg. Co.
Van Nuis, C. S.

Washington Electric Co.

Electroliers and Combi-
nation Fixtures.

Baggot, E.
Chicago General Fixture Co.
Edwards, W. S. Mfg. Co.
Knapp Electrical Works.

EleTator^, Electric.
Morse, Williams A Co.

Endues, Mteam.
Ball A Wood Co., The.
Bali Engine Co.
Case, J. T. Engine Co.
Freeman Sons Mfg. Co.
Weston Engine Co.

Fan Outfits.
Central Electric Co.
Electric Appliance Co.
Rodrigues, M. R.
Stanley Electric Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Metropolitan Electric Co.
Standard Paint Co.
Vulcanized Fibre Co.

Fire Alarms.
Knapn Electrical WorkB.
Western Electric Co.

Fuse ^Vlre.
Electric Appliance Co.
Independent Klectrlc Co.
Knapp Electrical Works.
Shawmut Fuse Wire Co.

4»as fjlehtlDg, Electric.
Holtzer-Cabot Electric Co.
Knapp Electrical Works.

General Elec. t^npplles.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Carter A Co., Geo. G.
Central Electric Co.
Chicago General Fixture Co.
Cutter Elpci'-ical A Mfg. Co.
Electric Apvliance Co.
General Electric Co.
Great Western Mfg. Co.
Greeley A Co., The E. S.

Hammond Cleat A Ins. Co.
Holtzer-Cabot Electric Co.
Ind. Rub. A Ins. Wire Co.
lona Mfg. Co.
Knapp Electrical Works.
Metropolitan Electric Co.
Queen A Co., Incorp.
Sioux City Elec. Supply Co.
Taylor, Goodhue A Ames.
Washington Electric Co.
Western Elec. Supply Co.
Weston Elec. Instrument Co.

Globes and Electrical
Glassware.

Baggot, E.
Chicago General Fixture Co.

Grapliite Specialties.
Dixon Crucible Co., Jos.

Hard Rubber Goods.
Butler Hard RubberCo.
Mica Insulator Co.
Newton Rubber Co.

Incandesrent Ijamp Be-
pairioe.

New York Electric Co.
Insulators 'itd Insulat-

ing; materials.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Chicago Insulated Wire Co.
Cutter Elec. A Mfg. Co.
Electric Appliance Co.
Empire China Works.
General Electric Co.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
Holtzer-Cabot Electric Co.
Ind. Rub. A Ins. Wire Co.
lona Mfg. Co.
Johns Mfg. Co., H. W.
Kartavert Mf^. Co.
Knapp Electrical Works.
Metropolitan Electric Co.
Mica Insulator Co.
Moore, Alfred F.
Munsell A Co., Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Paint Co.
Taylor, Goodhue A Ames.
Vulcanized Fiore Co.
Washington Electric Co.
Western Elec. Supply Co.

Insnlafed ^Vires and
Cables—HXa^net IVire.

American Electrical Works.
Bishop Gutta Percha Co.
Bunnell A Co.. J. H.
Carter A Co., Geo. G.
Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire A Cable
Co.

Gushing A Morse.
Eastern Electric Cable Co.
Electric Appliance Co.
Great Western Mfg. Co.
Holmes, Booth A Haydens.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
Knapp Electrical Works.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Roebling's Son'8Co.,J. A.
Shawmut Fuse Wire Co.
Taylor, Goodhue A Ames.
Waddell-Entz Company.
AVashington Electric Co.
Western Electric Co.
Western Eli c. Supply Co.

I^amps, Kncandescent.
Am. Electric Mfg. Co.
Beacon Vacuum Pump A
Electrical Co.

Bernptein Electric Co.
Carter A Co., Geo. G.
Central Electric Co.
Columbia Inc. Lamp Co.
Electric Appliance Co.
General Electric Co.
Knapp Electrical Works.
Metropolitan Electric Co.
New York and Ohio Co.
New York Electric Co,
Sunbeam Inc. Lamp Co.
Taylor, Goodhue A Ames.

Lishtninc Arresters.
Central Electric Co.
Electric Appliance Co.
Van Nuis, C. S.

magnet IVire.
(See Insulated Wires.)

Johns Mfg. Co., H. W.
Munsell ACo., Eugene.

Blinins: Apparatus, Elec.
General Electric Co.
Great Western Mfg. Cto.

Independent Electric Co.
Weatlnghense £1. & Mfg. Co.

motors.
Brush Electric Co.
C. A C. Electric Co.
Fora-Washbum Storel. Co.
Fort Wayne Electric Co,
General Elej'ric Co
Great Western Mfg. Co.
Gregory. Chas. E. Co.
Muncie Elect. Works. -

Rodrigues, M, R.
Royal Electric Co.
Sioux City E. S. Co.
Taylor. Goodhue A Ames.
Waddell-Entz Company.
Westinghouse El. A Mfg. Co.

Paints,
Standard Paint Co.

Patents.
Rosenbaum, Wm. A.

Phosphor Bronze.
Phosphor Bronze Sm.Co.,Ltd.

Platinum.
Baker A Co.

Porcelain.
Empire China Works.

Publishers, Electrical.
Electrician Publishing Co.

Push Burtons.
Central Electric Co.
Electric Appliance Co.
Knapp Electrical Works.
Metropolitan Electric Co.
Partrick A Carter Co.

Bheostats. ^ |

General Electric Co.
Washington Electric Co.

Sal Ammoniac.
Innis A Co.
Klipstein, A.

Second-Hand Electrical
91aohtne-y.

Beggs, J. E. Mach. A Sup.Co.
Gregory, Chas. E. Co.
Rose Elec. Lt. Supply Co.

Silb Braid.
Boston Braid Mfg. Co.

Silk Machinery IVlpers.
Am. Silk Mfg. Co.

Speakius Tubes.
Central Electric Co.
Electric Appliance Co.
Knapp Electrical Works
Ostrander A Co., W. R.
Western Electric Co.

Speed Indicators.
Queen A Co. Incorp.
Whitney Elec. Instrument Co
9team Heatine:.
Webster A Co., Warren.

Steam Pumps.
Worthington, Henry R.

Storage Hatterfes.
Bradbury-Stone Elec. S. Co
Electric Storage Battery Co.
Pumpelly-Sorley S. B. Co.

Stoves. Electric.
Consolidated Car-HeatingCo

Street Cars.
Brill, J. G. Co.

Tapes, iDSulating.
American Electrical Works.
Central Electric Co.
Crescent Ins. Wire A Cable
Co.

CushingA Morse.
Electric Appliance Co.
Knapp Electrical Works.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co
OkoniteCo., The.
Phillips msulated Wire Co.
Standard Paint Co.
Taylor, Goodhue A Ames.

Telegraph Appnratns.
Central Electric Co.
Electric Appliance Co.
Electric Selector A Signal Co
Greely A Co., TheE. S
Knapp Electrical Works.
Metropolitan Electric Co.
Western Electric Co.

Telephones,
Western Electric Co.

Transformers

.

Royal Electric Co.
Stanley Electric Mfg. Co
Taylor, Goodhue A Ames.
Western Elec. Supply Co.

Tracks. Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Tools.
Lunkenheimer Co., The.

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel ACo., Jas.
StilweU A Bierce Mfg. Co.

VniTcrsities.
Correspondence School of
Technology.

Institute of Technology.
Valves.
Lunkenheimer Co., The.

Varnishes.
Standard Paint C-o.

Water JOeaters.
Webster A Co., Warren.

W^ater ^Vheels.
Leffel A Co., Jas.

Wire, Bare.
Bishop Gutta Percha Co.
Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins, Wire & Cable
Co.

Electric Appliance Co.
Holmes, Booth A Haydens.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
Knapp Electrical Works.
National India Rubber Oo.
OkoniteCo., The.
Phillips Insulated Wire Oo.
Roebling's Sons' Co., J. A.
Taylor, Goodhue A Ames
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THE DIAMOND

TRANSFORMER.
We oflfer in these transformers a com-

bination of

Quality,

Convenience,

and Low Cost,

TAYLOR,

GOODHUE
348 Dearborn St.,

CHICAGO. & AMES.
( Ornamental Arc Lamps

For Direct and Alternating Incandescent Circuits.

\ Incanifscent Lamps at Mi Bottom Prices.

That cannot fail to attract central sta- \

tion managers. Write for cata- ?

logue and prices.

We solicit your orders. Almost Everything,

Almost Immediately,

For Almost *Nothing.
*Flgaratlvely Speaking.

Our Individual Arc Light

and Motor Cut-Outs

uA.r=2E:

iJ^n

SC03^01v£IC-A.L,

And Require Only One Small Wire.

ELECTRIC SELECTOB & SIGNAL CO

(Successor to ELECTRIC SECRET SERVICE CO,,)

45 Broadway, NEW YORK.

cz) T-x F? f^ e:w
ALTERNATING CURRENT INDICATORS

Are now ready. Before purchasing elsewhere send for our Supplemen-
tary Catalogue which contains the prices and description of the above
instruments, and also a list and prices of other new instruments of
our manufacture.

Whimsy Electrical Instrument Company,
146 Franklin Street, BOSTON, MASS.

Fenacook, HT. H., IT. S. A.-FACTORIES :-8herbrooke, P. <t., Canada.

A«EXTS

:

Montreal, P. Q., T. W. Neas & Go.Chicago^ 111., Electric Appliance Co.
Cincinnati, Ohio, Nowotny Electric Co.
Halifax, N. S., John Starr. Son & Co.. Ltd.
Lynchburg, Va., The Poole Electric Co.

New York City, Geo. L. Colgate, 136 Liberty St,

San FranciBco, Oal., California Electrical Works.
Toronto, Ont., Toronto Electrical Worts.

THK FARTZ
Acid Gravity Battery.

(Patented.)

The Highest Toltage and Slost Constant
Open Circuit Battery.

Use tie Partz Snlplio-Cliromic Salt.

(Patented.

)

Xo handling of Tiaid Acids or Mixing of Chemicals.

Send for onr Catalogne, and let
f)acts convince yon.

' )ur Exhibit at the Chicago World's Fair is in the West
Gallery of Electricity Boilding.

THE S.S.WHITE
DENTAL MFG. CO.,

Flilladelphia, KeVX^ork, Boston, Chicago, Brooklyn, Atlanta

STREET LIGHTIHG FROM ALTERNATING CURRENT DYNAMOS.
Lamps, Series Sockets,

New Prices given on Street Fixtures, Poles,
Bank Boards, Meters

And all accessories for the use of SERIES LAMPS on ALTERNATING CURRENT DYNAMOS.

This system permits a PROFITABLE and SATI8FACTOBT method of street illumin-
ation and should be investigated by every plant using alternating current apparatus.

WRITE FOR FURTHER PARTICULARS AND PRICES.

OT7R SERIES LAMPS
Will show you a COMPARATIVE SAVING equal to their FIRST COST in POWER CONSUMED.

BERNSTEIN ELEGTRIC COMPANY, 620 Atlantic Ave., Boston, Mass.
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WORTH i BUSHEL OF MEDiLS

!

An Award from the World's Fair that is a Testimonial of Real Merit.

lHOHAMlOAt AHC tUCTBlOAl. EBPTS

CHAS. F. FOSTER,
MECHANICAL ENGINEER.

R. H. PIERCE,
ELECTRICAL ENGINEER.

OFFICE OF

D. H. BURNHAM, DIRECTOR OF WORKS.

WORLD'S COLUMBIAN EXPOSITION,

JACKSON PARK,

CHICAGO.
December 7th, 1893,

Central Electric Co.,
Chicago, Ills.

Gentlemen:-
1 beg to acknowledge receipt of yours of the 25th ult.,

asking about what experience we have had with the Okonite wire
furnished for Fire. and Police circuits at the World's Fair Grounds.
I note that you received a letter from me stating that> I knew noth-
ing -about this wire. The letter to which you refer was written
by my Assistant during my absence, and the wire which you furnished
was all used up before he had anything to do with this portion of
our work.

The wire to which you refer was used nearly all, or
wholly, for underground work in ducts, which were much of the time
filled with water and lc6, and I have never had any report of any
trouble on these circuits due to the insulation of it. To the
best of my knowledge they have worked satisfactorily all the time.

Yours very truly.

Electrical Engineer.

Cable Address
"MACKINUOCK-CHICAGO"

40"^/^

TRADE MARK

Intel iIMftr€fitpi|,

M

Y^ Dec. 12, 1893.

R. H. Pierce, Esq.,
Electrical Engineer, World's Columbian Exposition,

Jackson Park, Chicago.

Dear Sir:-
We have your valued favor of the 7th inst . , and beg to

thank you for the information contained therein in regard to your

experience with the Okonite wire furnished jrou for Fire and Police

Circuits at the World's Fair Grounds.

We look upon your testimony as of more value than a bush-

el of medals, and beg to assure you that we appreciate your kind

expressions.
Yours iru^y^

Central

WRITE NOW FPU oy|? WiW CATALOGUE,
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Haooy New Year
For the 26th Time.

B)

DAYS KERITE
Tim Oldest aud Best Higl Grade lusnlatioi for Electric fires and Galiles.

For over quarter of a century Kerite has held an enviable position at the head of all known compounds

for Insulating Electric Wires and Cables. No other compound has ever attained to the same degree of

"•excellence, high insulation, durahility and reliability, under the most exacting conditions," as Kerite

—

invented by Austin Goodyear Day over twenty-six years ago and manufactured to-day by his relative and suc-

cessor

W. R. BRIXEY.
The recent award at the World's Fair to Kerite for the above qualities over all other compounds,

together with the testimonials of its users, and the enormous demand for it by the most conspicuous and impor-

tant electrical enterprises in this country, prove this beyond all question.

Since we last wished you Happy New Tear many interesting events have transpired in the World's History:

The monarchy of Hawaii has been overthrown.

The World's Fair with all its imposing magnificence has come and gone.

The great Ferris Wheel with all that pertained to it has become a back number, but

like the Kock of Ages, endures forever.

GUSHING & MORSE,
General Western Agents,

225 DEARBORN STREET, CHICAGO.
W. R. Brixey, Manufacturer,

California Electrical Works,
J E. Ham, General Agent, san francisco,

203 Broadway, NEW YORK. CALIFORNIA AGENTS.
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TheANCHOR
Incandescent Lamp

I
?

u
IT IS

ANCHORED

TO THE

ONLY PRINCIPLE

OF SUCCESS.

STERLING

QUALITY,

NOT

CHEAP MATERIAL

OR WORK.

No Lamp is Cheap that is not Good.

A bit of
Correspondence:

fWhen he ordered:

"Don't send Lamps unless you know they are good, "We have been
annoyed long enough with poor lamps."

When he remitted for Anchor Lamps:
*'The Anchor has given better satisfaction than any other lamp we

have tried. Send another barrel at once by express."

We give a Guarantee with a Meaning.
'A Lamp that Will Live."

'A Lamp we will Protect against Litigation.

"

(( 99

E'rlces a,xe rig^iit. It tttIII pa,37- 37-o-a. to Txrrite tj-S-

Geo. G. Carter & Co.,
1563 Monadnock,

CHICAGO, ILL.
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THE CHLORIDE ACCUMULATORS
Are Guaranteed to Meet Their Rated Capacities.

NO
Applied Oxides.

Itucbling.

Short Circuiting.

Durable.

Ellicient.

High Capacity.

CELLS FROM
10 TO 5,000

AMP. HOURS.

Central Station and Traction Cells A Specially.

Prompt Shipments. Catalogue Gives Facts and Figures. Send for It.

liELECTRIC STORAGE BATTERY CO.,
Drexel Building, Philadelphia, Pa.

CHICAGO OFFICE: No. 302 Owings Bldg., Charles Blizard, General Sales Agent.

THE WADDELL-ENTZ CO.'S

Direct-Connected Railway and Lighting Generators.

SIXTEEN

SOLD

IN

SIXTEEN

DAYS,

DIRECT CONNECTION SAVES 15 TO 25 PER CENT. IN FUEL.
COMPACTNESS SAVES 50 PER CENT. IN COST OF BUILDING.
SLOW SPEED SAVES IN REPAIRS AND BREAK-DOWNS.

General Offices: 203 Broadway, New York. Chicago Office: 1 139. 1 140 Monadnocic Bldg..
J. HOLT GATES, Manager.

OWEN FORD, 620 Rialto Bldg., St. Lonis, Mo. BURTIS & HOWARD, 610 Corn Excbaoge, Minneapolis. Minn.

PENINSULA ELECTRIC AND ENGINEERING CO., Michigan Trnst Bldg., Grand Rapids. Mlcli.

WECO CARBON BATTERY.
HIGH ELECTROMOTIVE FORCE. SMALL INTERNAL RESISTANCE.

LITTLE LIABILITY OF OARBON BRBAKINQ IN SHIPMENT.

SUITABLE FOR BELLS AND GAS LIGHTING.

Prices on Application,

WESTERN ELECTRIC COMPANY.
Chicago-

New York.
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Liquid Insulating Compounds
AWARDED THE HIGHEST MEDAL AT THE FAIR

OVER ALL COMPETITORS.

THE STANDARD PAINT CO., 2 1.iberty St., New York, N.Y.

P. & B. TAPE, P. & B. ARMATURE VARNISH,
P. & B. PRESERVATIVE PAINTS, P. &. B. MOTOR CURTAINS.

THE CENTRAL ELECTRIC CO., 116-118 FRANKLIN ST., CHICAGO.

THE NEW LAMP
For Alternating Circuits, 30 or 50 Volts.

Simplest and Best.

Most Positive in Action.

ESmbodies Ne-nr Ideas in Every DetaiL

laomr in Price.

Made in Various Ornamental Styles.

WRITE FOR CIRCULAR.

Don't forget that we also carry a most com-

plete line of arc lamps for constant potential

circuits, street railway circuits, etc.

#
tri

UNITY BUILDING,
CHICAGO. ESTABI.I8HED 1881.

TELEPHONE BUILDING,
NEW YORK CITY.
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THE NEW PUMPELLY-SORLEY STORAGE BATTERY.
TUK BKKIT, lilGHTKST, MTUONHKST ANI> 1II08T UUKABIiE STOHAUE BATTEBIT IN THE WOBIiD.

Electro-Chemically Made. No Applied Active Material. Impossible for it to become Short Circuited.

Specially Constructed for Street Car Traction, Central Stations, House and Train Lighting, Electric Launches, Phonographs, Dentists'
Use and Cautery.

WJE DIAKE THB8B BATTBBIE8 OF ANY CAPACITY BKHDIBED VBOKI 150 TO 100,000 A9IPEBB HOOBH.
We wish to form subaldlary compnnles throughout tho United States, and will supply full iDformntlon upon application to

PUMPELLY-SORLEY STORAGE BATTERY CO., 170 South Clinton Street, CHICAGO, ILL.

VULCANIZED FIBRE GO.
SOIiE MAHirFA^Tr^tERS OF

HARD VULCANIZED FIBRE
FACTORY:

WIIjMI^'I^TON

In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Bed, Black and Gray. Send for Catalogue and Prices.

bFu The Standard Electrical Insulating Material of the World. i4i>B¥l¥.?Ar.Y.

SPECIAL ANNOUNCEMENT.
99"THE HELIOS

SPECIAL ALTERNATING ARC LAMP
Can be run three in series from 105 volt secondary circuit.

STANDARD ALTERNATING ARC LAMPS
Can be run in multiple from 50 or 100 volt secondary circuits by Spencer Economy Coils.

No Special Transformers Nccessar.v. No Dead Keslstancc Required.
No Change of Wirine.

sx>£:ox.A.Xji sroorxoxs.
Helios OarboDS will be sold only with the Helios Lamp, The Helios is the only lamp that has a legal
right to use the reflector plate between the standards, without which one-half of the light is wasted.

HELIOS ELECTRIC CO., 1310 Filbert St., Philadelphia.
Eastern Agents:

STANLEY ELECTRIC MEG. CO.,
Fittsfield, Mass.

Eastern Penn. and Southern N. J. Agency:
RADIANT ELECTRIC CO.,

1223 Market Street, Philadelphia, Pa.

Western Agents:
THE AN30NIA ELECTRIC CO.,

Chicago, III.

Southwestern Agents:
ST. LOUIS ELECTRICAL SUPPLY CO.,

St. Louis, Mo.
Canadian Agency, Canadian General Electric Co., Toronto, Canada.

EWART
FRICTION

CLUTCH.
Especially designed for heavy
duty at high speed, and fully
guaranteed.

Complete Power £<|ui]>-
ment for Electi'ic Plants.

The Standard IVater-
Tnbe Safety Boiler.

Coal and Ashes Hand-
ling Machinery.

MANUFACTURED BY

LINK-BELT MACHINERY CO.,
Engineers, Founders, aiachlnists CI3:iC:!A_C3-0.

HART FLUSH SWITCHES.
5 and lo Ampere Single Pole.

10 Ampere Double Pole.

10 Ampere Three-way.

The Only Snap Switch that has

PROVEN A SUCCESS.

For Sale by All Supply Honsea.

THEMTeEGEMMMfG.CO.
HABTFORU, CONN.

Exhibit at the World's Fair, Section S, Space S, South-

west Gallery Electricity Building.

Consolidated Car-Heating Co.,

Chicago, III. ALBANY, N.Y. Goatecook, P, Q.

Electric

Car - Heating.
Regulating Switch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

In Practlral Operation in aiore
Than its lieadlng Gitle>i in

IT. 8. and Canada.

A INLlElVSr BOOK
ELECTRIC TRANSMISSION HAND - BOOK.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of
which 30,000 copies have been sold. The new book deals in the author's
well-known practical style with all the problems of Electric Power
Transmission.

NOW READY. PRICE $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.
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Miishiiit Eliettie ! laiilailirin;

AN UNPARALLELED RECORD

TRANSMISSION OF POWER.
The Cataract Construction Company has awarded to the Westing-

house Company the contract to furnish the electrical apparatus for transmitting

the power of Niagara Falls to operate manufacturing plants, and for other pur-

poses. This is the most important contract in the history of the electrical industry.

The initial installation alone amounts to 15,000 H. P.

ELECTRIC LIGHTING.

The two largest contracts ever made in this country for Incandescent
Electric Lighting Machinery,—The World's Fair plant and the plant for

the Louisville Gas Company,—were both awarded to the Westinghouse

Company, and the installations furnished with Westinghouse Alternating
Current Apparatus.

ELECTRIC RAILWAYS.

The largest street railway companies in Brooklyn, Jersey City,

Philadelphia, Pittsburg, Chicago, Cincinnati, Indianapolis, and St.

Louis, have equipped their systems with Westinghouse Electric Railway
Apparatus.

The above facts have undoubtedly an important meaning to all purchasers of

electrical apparatus.

WESTINGHOUSE ELECTRIC i MANUFACTURING CD.
BRANCHES IN ALL LEADING CITIES.



WESTERN ELECTRICIAN. January 6, 1894

Our latest editions of catalogues are now ready for distribution.

CATALOGUE NUMBER SIX
Is tlic most desirable catalogue of

GENERAL ELECTRICAL SUPPLIES
Ever offered to the tmde, listing every desirable article that

properly comes under the head of electrical supplies.

CATALOGUE NUMBER SEVEN
\Vc consider the most complete and attractive catalogue of

ELECTRICAL HOUSE GOOUS
Ever published. It is very complete in this line, listing material

that is bright and new at lowest possible prices.

You are not fully equipped for business without one or the other

of these catalogues. Send for it.

ELECTRIC APPLIANCE COMPANY,
ELECTRICAL SUPPLIES. 242 MADISON ST., CHICAGO.

Make no Mistake this Year
BEGIN RIGHT BY BUYING

THE lONA CEILING CUTOUT,
SAVES

TIME, MONET, AND SWEAR WORDS.
Seaid. for Frices.--

IONA MFC. CO., 336 Congress Street, BOSTON,

THE PDLLMAN ELECTRIC CO.,

M^-.^-s ELECTRIC MACHINERYp
pairing

armatures, fields and CONVERTERS.

3Iotor and Dynamo Inspection and Maintenance,

44 So. Jefferson Street, Chicjlg-o.

THE ROYALJLTERNATOR

TRANSFORMER.
NOTE THIS: No Commutator, No Brushes,

No Revolving Armature!

DIBEOT CURRENT DYNAMOS AND MOTORS.

Responsible Agents Wanted. Exclusive Territory Given. Correspondence Solicited.

ROYAL ELECTRIC CO., PEORIA, ILL.

Our Office is in Peoria NOT in Chicago.

Chicago Insulated Wire Co.,

INSULATED WIRES OF ALL KINDS.
,OE IVt4j

207 South Canal Street,

CHICAGO, ILL,

Weatherproof,
Mag'net,
Office, Annunciator.

Prices and Quality Always Satisfactory.

SWITCH-BOARDS.

a S. VAN NDIS, 136 Liberty Street, NEW YOKK

.

. Ui'KKlUH TO

COTTON «AST£
Safe, Dukaiileand

Cheapeh.

AMERICAN
SILK MFU. CO.,

311 WalnitSt, Philadelphia, Pa.

Bewnre of loope woven imitations'

The Osliorne Steam Eniineerini Co.,
KNGINKKUM,

Rooms 714-715, 167 Dearborn s:. • Chlcaqo.
Representative work now la coufho of conRtruc-

flon, 2 000 H. P. IIoBt. Light and Power Plant for
the Pabut Heat, Light *Epoprer Co., Milwaukee, Wis.

ThoRe who contemplate the confitmctlon of alml*
lar plants on improved and economical lines wilt

do well to communicate with us. rirat, be sure
jou will '^et the best, then go ahead.

JOHN A. SEELY, President and Gea'l MaQager
C. O. BAKER, JR., Treasurer.

W. U. UAKER, Vice-President.
MILLS H. LANDON, Auditor.

The Complete Electric Construction Co.,

Electric Railroad Construction a Specialty.
GENERAL OFFICES: 131 LIBERTY ST., NEW YORK.

CHICAGO OFFICE: 1401 MONADNOCK BUILD ING, «'^^*;'fer^^Z^-,,

MICA'""
For Electrical Farposes.

EU&ENE MUNSELL & CO.,
ai8 Water Street, New York.

f . H, SILLS, 86 Laie Street, CHICAGO, ILL.

Sole Agents for "IVIicanite.**

I»XTI=13EI

SAL-AMMONIAC.
Gjaranteed Over 99 Per Cent. Fare.

XM'sris c*3 CO.,
161 Kinzie St., Chicago.

IMPORTANT ANNOUNCEMENT!
We are now prepared
to fill orders for the

OLD SUNBEAM INCANDESCENT LAMPS.
SUNBEAM INCANDESCENT LAMP COMPANY,

102 laichigan Avenue, CHICAGO.

c.„- » f
5^if„'^NS0NIA ELECTRIC CO, Corner Eandolph St. and Michigan Ave., OMcaso.belling Agents: .) CHAS. D. SHAIN, 136 Liberty Street, New York.

um.,.igu.

( THE ANSONIA ELECTRIC CO., Anaonia, Conn.

HAWnVT
^FV5EWIRE
^COA\PANY

l6l HIGH .5T BOJTON

HICHEJT GRADE

TESTED FV5EWIRES UNKS

JEND FOR CATALOGVE

AND PRICE LI.5T5

Cleats, 2 or 3 wire, glazed. $30. pr 1,000

Insulators, " 12.
"

Rosettes, fiisdess, " 6." loo

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

•. INSULATOR COMPANY,
is Custom Jiouse St:^., Boston.

SAL AMMONIAC
(ELECTRIC BRAND)

ForEleGtrJcal Purposes
Gruaranteed 98/99% and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A.KL1PSTEIN, 122 Pearl St., New York

Insulated Wire
FOR ELECTRICAL PURPOSES.

Magnet Wire, Office and Annunciator Wire,

Lead CoTered Cables, Copper Wire, Telegraph Wire.

Send for Catalogue.

PROMPT SHIPMENTS
GUARANTEED.

JOHNA.ROEBLING'SSONSCO.,
CHICAGO, BAIT FKANCISCO, KEWYOKK, TBEarTOST,
IVSIiBkeSt. 85 and je7 Fremont St. 117 laberty St. N.J. ''
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Eugene F. Phillips, Prest. W. A. Hathaway, Treae. W. H. Sawteb, Seo'y.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, R. I.

\Wm FEEDER AND TROLLEY WIRE,
ELECXBIC MGH'r I,INi: WIRE,

Incandescent and Flexible Cords.
AMERICANITE. MAGNET. 111111 TUd
OFFICE AND ANNUNCIATOR \ilKll\
FARADAY CABLES. IIIUU13.

NEW YOKK OFFICE, P. 0. Ackerman, lOCortlandt Street.

MONTREAL BRANCH, Eugene F. Phillips' Electrical Works

KARTAVERT
THE BEST SUBSTITUTE FOR HARD RUBBER.

A HARD AND FLEXIBLE FIBER.
IN SHEETS, RODS and TUBING. FOR ALL ELECTRICAL PURPOSES WHERE

PERFECT INSULATION IS DESIRED. PATENT INSULATING CLEATS.

ThsM KartaYGrt - Manufacturing - Co.,
T^^XXjZkfXXSTG-'FOKr, X3£IXj.

THE

"CLARK" WIRE.
For Switchboard, Railway and Motor l^uee, we make all

sizes of Stranced and Flexible Wire and Cables with Clark's

Insulation.

The Clark Wire has been before the pu>)lic and in uee for

the past nine years, and has met with universal favor.

Thousands of miles of this wire have been sold, and
are in use throughout the United States and Foreign Coun-
tries, and the demand for it is conetattJy increaelng, because

it always gives perfect satiefactlon.

Western Agents,

GREAT WESTERN MFG. CO.,

Chicago, III.

MARK.

In a Letter from the Inspector of the Boston Fire Under

writers' Union, he states: " A Thoroughly Reli-

able and Desirable Wire In every respect."

The Rubber ased in insulating our Wires and Cables Is es-

pecially chemically prepared, and will Dot deteriorate, cxi-

dize or crack, and will remiiin flexible in extreme cold

weather, and Is not affected by heat.

We guarantee our Insulation wherever ui^ed Aerial, Under
grounders bmariLe.and our net pr.cee are as low, if not
lower, lhan any other tirs; Gta?e Insulated Wire.

We ehall be pleased to mail Catalogues with Terms and
Dif^counts for tiuantities.

EASTERN ELE01R1C CABLE CO.,

61 and 63 Hampshire St., Boston, Mass.

Henrt a. Clabe,
Treae. and Gen'l Mgr.

Send fur Calalogne.

Herbert H. Eustis,

Prest. and Electrician.

MANUFACTUREKS OF HIGHEST GRADES OF

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N. J.

( JOHK A. BOEBIiiaiO'lS SONS CO , CMcaso, 171 take Street.

AGEIITS! \
'^^'^ FBANCISCO, as and 37 Tremont Street,

( NEW VOBK, 117 liberty Street.

Incandescent Lamps Repaired.
NEW YORK ELECTRIC COMPANY. Canisteo, N. Y. and 225 Dearborn St., Chicago.

zJu'M'VK&ll'b
^'

RENEWABLE SEA.

Compact Durable Low-Priced

W^^LuNKENHBIMEpCo. Cindmati. o. U. s. A
PIS

C
ONTRACTORS.
Electric Light Wiring, Fire Alarm Systems

AnnuQciatorH, Bells. Tubes, etc.

THE AlitEN-HUSSEY COAIPANY,
Tel. 3626. 325 Dearborn St., Chicagro.

HARRY G. OSBURIV,
ELECTRICAL ENGINEER,

348 Deartorn Street, . . CHICAGO, ILL.
Telephone, Harrison 306.

Estimates and Specifications prepared.

SPECIAL ATTENTION GIVEN TO THE SUPER-
VISION OF ELECTRICAL WORK.

S SRaSS foundry.

h^ BATTERY £AM^^\J%

§ S. C. ELECTRICAL SUPPLY CO,
Ml SIOUX CITY, IOWA.

\ Automatic High Speed Engine.
Sizes, S^ to 125 H, P.

ESPECIALLY ADAPTED FOR
DIRECT CONNECTION.
WKITE FOR NEW 1893 ILLUSTRATED CATALOGUE.

WESTERN SELLING AGENTS:
< lii< .ISO: Sargent Si Lundy, 1421 Monadnock Bldg,
W1 l»aill : Geo. Fuller, 514 to 518 Endicott Bldg.
4>Tii,ilia Fairbanks, Morse & Co.
^t I ouis: Fairbanks, Morse & Co., 30'i Wash. Ave.
Knii^llhi City, Mo.: Fairbanks, Morse & Co.
* l<\«l<lii<l: The Geo. Worthlngtoa Co.
I>.i.ll iM Tex.: Hunter & Booso-
Nui» It I lineiHCO. Cal. : Parke h Lacy Co.
Hpokan*:, Wash.: Parke & Lacy Machinery Co.
Poi thiiid. Ore. : Parke & Lacy Machinery Oo.

THE CORRESPONDENCE SCHOOL OF TECHNOLOGY.
Bralnard Block, Public Sqaare. Cl^BVfilyAXD. OHIO

Electrical Eugineering-E. P. Roberts, M. E., Consulting Engineer.
Electrical Engineering— G. T. H. Hanchett, S. B. with E. P. Roberts & Co,

Steam Engineering—Oscar Antz, M. E. & E. P. Roberts, M. E.
Mechanical Engineering—Oscar Autz. M. E. & E. P. Roberts, M. E.

Civil Engineering—James Ritchie, B. S., Consulting Engineer.
Bridges and Roof Trasses—Frank C. Osborne, C. E., Consulting Engineer.

AdvfeeiM on l^pecial Malters: P. Yensen, Telephone; L. S. Slebel, Telephone; H.J.Cook,
Engines and Boilers; J. N. Richardson, Architecture.

Consulting wervice : The above Consulting Engineers and Architect are prepared to un. take
Surveys, Estimates, Plans, Specification Tests, etc., in any line of Engineering. ^^

Instruction by Corre-
spondence. Also Local
Classes.
Send for Circulars.

pOflCELAIN^
[ANUFACTORY.

u
ACME" PORTABLE TESTING SET.

The most compact and com-

p'ete portable apparatus for meas-

uring resistances.

Absolutely unaffected by mag-

ne'ic fields o" mechanical vibra-

tions, and well adapted for general

laboratory or shop work.

Each set is guaranteed. Write

for descriptive circular No. 445.

QUEEN $^CO.,
Incorporated,

PHILADELPHIA, U. S. A.

General catalogue "T" mailed //-ee if this advertisement is mentioned.
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KSTABLISHBD IN 1861.

E. BMGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QAS AHD IliEDTRIC

FIXTURES.
ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
BKUfOH BTOKB

2134 Michigan Avenu«»

FOR S4LE.
Thirty year fraochise and contract for 55 arc

lamps at ?I60.0U per year each. Dark to midnight
moon schedule. Town of 3(i,090 Inhabitants. No
competition; no gas plant, no taxation. Free
building site 2,000 incandescents, and 40 commer-
cial arcs can be rented,

CHAS. E. GREGORY CO.,
49 South JefCerson St., Chicago, 111.

FOR SALE.
One ?xl2, 25 H. P. Klce Automatic Engine; one

Payne & Sons 9x10, 40 H. P. Automatic Engine.
Have run sis months. In perfect order. Also a
lot of Alternators. Transformers, Dynamos,
Motors, Lamps. Sockets, Electrical Supplies and
Instruments, purchased at Receiver's sale.

National Elt ctric Company
Kan Cleire, Wis.

FOR SJBlJmE.
Two 12x14, 80 H. P. Atlas Automatic Center Crank

Engines.
One 9x12, 50 H. P. Russell Automatic Four-Valve

Eotiine.
One 9x10, 40 H. P. Payne fit Sons' Automatic Engine.
One 7x12 Rice Automatic Engine.
One 100 H. P. Dick fi: Church Tandem Compound

Engine.
The above engines were taken In exchange for

Ideal Engines. They have ruu less than one year
and are in good condition, and will be sold at one-
half their original cost.

A. L. IDE & SOK, SpringflelC, 111.

FOR SALE.
fwo 300-amperes shunt wound V. S. Dynamos,
ifwo 200-ampere8 shunt wound U. S. Dynamos.
Two ."iOO-light T.-H. Dynamos, compound wound,

with Base, Rheostat and Ammeter.
Two 25-light Americaa 2,000-c. p. Arc Dynamoa.
One 50-iight Sperry 2,000-c. p. Arc Dynamo.
Ten 12-light Knowles Dynamos^vith lamps.
Twelve 50-light Schuyler Dynario?, 2.000-c. p-

Two 160-Brush Incandesceut Machines, 95 volte.

One 15-light Brush Arc, 7 amperes.
One 90-h. p. Armiogton and Sims Engine.
Two 120 ampere Edison Dynamos, self-oiling.

We Buy Outright Electrical Equipment.

JOSH I, imi m, I mm cs.,

74= CORTI/AHTDT ST., X. Y,

Patented J^n. 22, 1884, A. T. StTlith^S
Electric Lava Gas Tip

Multiple Lighting

For Churches, Theaters
and Public HalU.

Are used all over the coun-
try. Send for estimates or
prices to

A.T.SMITH,
eW.UthSi .New York.

Wanted: A Position.
Is your plant running to suit you? If you

want a competent superintendent or electri-

cian I would be pleased to correspond with

you. Address *'Experience,"
Care Western Electrician,

6 Lakeside Bldg., Chicago.

Communication with parties having strong

Primary Battery; something new; for power
purposes. Also new Electrical Novelties.

Address,

GLOBE MFG. CO,,
Pineville, Ky,

TKTANTBD.
Toolmaker, Machinist, used to charge

of tool room, shop machinery and re-

pairs, maliing tools for iron and brass
working mach nery and boiler tools, wants
posit'on. Address. "Eastern," No. 319
Washington St., Peoria, 111.

The Standard Open Circuit Bat-
teries of the World,

Send for Circular akd Prices.

THE LECLANGHE BATTERY CO.,

in to 117 East 131st St., N. Y.

Stilweil's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE 1° Steam

Boilers. Catalogue on application.

STILWELL & BIERGE MFG. CO.,

DAYTON, OHIO.

WILLIAM A. ROSENBAUM,
Electrical Expert and Patent Solicitor,

Times Bnlldlne, NEW -S^OBK.

Former Manager, now Sncceasor to the

Patent Depabtment of

THE W. J. JOHNSTON CO., Ltd.

{"The Electrical TForW.")

LAIVIP

LIGHTING
SCHEDULE.

Moonlight System
FOR 1894.
Now Ready

Fxrloe, 25 Oexxts.

Electrician Publisliing Co.,

6 LAKESIDE BLD6.,

CHICAGO.

PLATi^INUM
For all Purposes.

Scrap and Native Platinum Purchased,
BAKER & CO., 408-414 New Jersey

Kallroad Ave., Newark, N, J.

$25 to $50 1

Goiitttnioii. u-h.K

pcr week,
tuAiEeiitj>.
LadivM ur

OltlKt'llnliU-l'lut4:r." »o\j
|iru<'iii.'al w.i,'. In rupluLi; ruit; aiiil

vmra Vnwv*, furku, kpoonii. etc;

I
iickh A lilt by <lip|iiug iii mtilu-il

III la) Vo experinci'. polinllJUg

or machiDLry Ttiick |i1ate nt ouu
I

I
ration liisin a in 10 veara: fine

liiii'th when tukt^ii Trom the [ilaur.

V ry runifl} has plaiitig to do.
PI3I r* Usri-aiUlc. Pn.liiH largo.

^> 1 lli]rrl>ODiiCo.,l'olamtjiu,U.

THE PERKINS ELECTRIC SWITCH MFG. CO.,

SNAP SWITCHES, DOVETAIL ROSETTES, LAMP SOCKETS, ETC.

p. O. BOX 816, HARTFORD, CONN.

HOLMES, BOOTH & HAYDENS
J

Factories: Walerbury, Conn. 25 Park Place, New York.

J

MAinrFAOTTJBEBB OF

Bare and Insulated Wire.
Underwriters' Copper Electric Light Line Wire, Copper Magnet Wire,

Bound and Flat Copper Bars for Station Worli.
Insulated Iron Pressure Wire.

PATENT
Cfi

K. K." LINE WIBB

For Electric Light, Electric Railways, Motors, Telegraph
and Telephone Use.

Agents for the Washington Carbon Company. Carbons for Arc LlghtlDg.

THOS, Jj, SCOVILMj, Netv Tork Agent.

J. G. BRILL COMPANY, . - - - PHILADELPHIA.
BUILDEES OF EAILWAYAND TEAMWAY OAES OP ALL GLASSES.

special attention given to the building ot Electric Motor and Trail Cars.
Builders of BrlU No. 21 Truck with solid forged frame, and "Eureka" Maximum Traction Pivotal Traob.

MIAMiSBURG ELECTRIC CO., m>amISBURG, OHIO.
9fannfactnrers of Burnley's Cartridge Batteries, Imperial Dry Batteries, Commutator Segments,

Commutators, Brush Copper, Brnslies, £tc.
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VICTOR TURBINE WATER WHEEL.
The attention of ELECTRIC COMPANIES is called to this CKr-E*BRAXED WAXJKIt WHEEIj as particularly adapted to their use

on account of its remarkably steady motion, hi^h 9ipeed
and {S^reat Eflioieiicy,and lar^j^e Capacity forifsoiameter,
being double the PoTi'er of most wheels of same diameter. It is used
by a number of the leading electric companies with great satisfaction. In the
economical use of water it is without an equal, producing the highest per cent
of useful effect cfiiaranteed.
»E:\D for CAXAI^OOUE ANV PARXIC(JI>ARH.
Our Horizontal "Victor" is highly recommended, as no gears are required

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of 12 inch VICXOR

XIJRRIWES arranged on a horizontal shaft with Cast-iron Flume, Draft
Tubes, End Bearings for Shaft and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
stvictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use, we recommend them.

STILWELL & BIERCE MFG. CO., DAYTON, OHIO.

YOU WILL OBILGE
Both advertiser and publisher by men-
tioning theWESTERN Electrician when

writing to advertisers.

^vCost ^-o-ralole ^a,tter3r Cells :F2:od.-u.ceca.-
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by The Butler Hard Rubber Co., 33 Mercer St., N. Y.

lii^gWATER WHEELS
This Justly Celebrated "Wheel is Built in Many Styles on

UPRIGHT AND HORIZONTAL SHAFTS.
It is SPECIALLY DESIGNED and ADAPTED for driving

ELECTRIC LIGHTING AND POWER PLANTS.
Our new "Wheel secures a remarkably Iiifrli snia»^n*e**t percentaffe. and wondorfal Bteadiness of

motion, under variable loads in jirantico. It affords an nacqnaled concentration of power witiiin a small
space; and an nnprecedentefl liigrti velocity for a given power.

Its easily and qniekly operated balanced j^ate atfords prompt and efficient control by a governor, ana
consequent Sine reffulation. These wheels are in many instances operating the best electric plants in tnisana
other countries, fully demonstrating their remarkable adaptation to that use.

The attention of Electric Engineers, and others contemplatinR water power improveraentB is directed to our
work. We will send a line large pamphlet, 112 pages, fully describing the wheel and various plans or application.

THE JAWES LEFFEL & CO.'''.TN^/w'^o^°KC?T"v.'°'

Rubber Covered Roils.

Valves.

Storage

Battery

Jars.

Springs for Steam
Hammers,

pring Rubber of any Elasticity or Hardness to Sketch, Model or Mould

Newton Rubber Company,
0£B.oe:

John Hancock BIdg., 178 Devonshire, and 35 Federal St., Boston, Mass.
Factory, Newton Upper Falls, Mass.

EM ONE
Interested in Electricity should bavt

these works;

BADT.—New Dynamo Tenders' Hand-

Book, 1 50 pages, 134 illustrations, $1.00.

BADT.—Incandescent Wiring Hand-Book,

72 pages (wich 5 tables), profusely illus-

trated, $1.00.

BADT.—Bell Hangers' Hand-Book, 106

pages, 97 illustrations, f i.oo.

BADT.—Electric Transmission Hand-Book,

97 pages, 22 illustrations,and 27 original

tables, $1.00.

DESMOND.—Electricity for Engineers, 424
pages (2 vols.), illustrated, 12 50.

HOUSTON. — Dictionary of Electrical

Words, Terras and Phrases, 700 pages,

750 illustrations, I5.00.

HERING.—Dynamo Electric Machines,

279 pages, 59 illustrations, $2.50.

MARTIN AND WETZLER.—The Elec-

tric Motor, $3.00.

TESLA.—Experiments with Alternate Cur-

rents, $1.00.

THOMPSON. — Dynamo Electric Ma-
chinery, 900 pages, $9 00,

Any of above, or any electrical book published,

sent prepaid, on receipt of price.

ELECTRICIAH PUBLISBIBG CO.,

G liakeside Building, CHICACrO.
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PARTIOULAELY ADAPTED TO DEIVING

Electric Light and Power Stations
TTJ On Qcconnt of ItB high efficiency at all Btages of gate, BteadlnesB of motion and oaey working pate, the con-
-

"f Btrocilon of which makes It the moat eeEBlilvu to the actlun of a governor of any wheel on die market.

SEND FOR CATALOGUE IlluBtratIng various etyles of aettlng on both veni al and
horizontal ebafC.

THE DAYTON GLOBE IRON WORKS CO.,
SUCCESSOKS TO

STOUT, MILibB A TEMPI-E. DATTON. OHIO.
FUSE WIRE ]«—-,„,
AND LINKS h

capacity.

FOR ALL SYSTEMS, ' imifoim.

ELECTRICAL ENGINEERING
Taneht thorouffhly day and night at the INSTI-
TUTE of TECHNOIiOOY, 151 Throop
Street, Chicaso, III. AmateurB, ArtlaanB
and otherB asBletea Practioallt in any line, and
Inatracted in the latest and moBt improved
methods.

Mbchanical Drauqhtinq, Mathematics, Elec-
trical Calculatlone, Architectare, MecbanlcBi also
augblday and night.

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for office or

home use, is Issued by the Burlington
Route. Copies will be mailed to any ad-

dress on receipt of twelve cents in postage
by P. S. EusTrs, Gen'l Pass. Agent, C. B.
& Q. R. R., Chicago, 111.

ELECTRICAL BOOKS

The independent Electric Co.,

39th St. and Stewart Ave., Chicago.

Send for Complete Catalogue.

ELECTRICIAN POBLISHING CO.,

6 Lakeside Building. CHICAGO, ILL.

YOU m OBLIGE

Both Advertiser and Publisher

by Mentioning the

festern Electrician

When Writing to Advertisers.

iiIDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

xsrsxTXi.A.arxozis'. XjiOso'o XiXspje;. XiO^wr coso?.
IHANIIFACTIIBBI) BY

PHILLIPS INSULATED WIRE CO.
NEW YOKK OFFICE: 38-41 Oortlandt Street. FACTORY: PAWTUCKBT, K. I.

AeRmoiEH

:

Electric Appliance Co., CHICACiO. Partrick & Carter Co , PHII1ADBI.PHI A. Electrical EosineerlDe Co., 3III«JNEAPOI.II>i.

STANDARD
ELECTRICAL

DICTIONARY,
By T. O'COSOR SLOABE, A, M., E. M., PL D.

6S4 Pages. 350 Illnstrations. Price $3.0O

A popular dictionary of words and terms used in the

practice of electricity.

A concise and practical book of reference for the expert

as well as the beginner.

Any subject can be found, treated in all its aspects.

As important to electrical artisans as Webster's.

No one interested in electricity should be without it.

NOM REHDY.
THE NEW EDITION OF

Prof. SUvanns P. Thompson's Book,

DYNAMO ELECTRm

MACHINERY,
NOW READY.

Sent, Postage Prepaid, on Receipt of Price.

ELECTRICIAN POBLISHING COMPANY,
6 Lakeside Building, Chicago.

Fourth Edition, Kevised and G-reatly Enlarged, Price $9.00.

This is the long expected edition of Prof. Thompson's
standard work. It contains nearly i,ooo pages, and is pro-

fusely illustrated.

Orders should be sent in at once,

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, CHICAGO, ILL.
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G. & C. Dynamos^^lotors.

Lighting and Power Plants,
HIGHEST ECONOMY. PERFECT REGUL&TiON.

Netv Reaction Brush Holder Renders
Commutators Indestructible.

THE C. £ C. ELECTRIC CO.,
GENERAIi OFFICES:

402 and 404 Greenwich Street, NEW YORK.

BOSTON. 63 Oliver Street. [ BRJLNrH i CHICAGO. 201 Madison Street.

PHILADELPHIA, 633 Arch Street. J OFFICG;): (CLEVELAND, Cuyahoga Bldg.

THE

"MUNCIE"

STEEL

MAGNETS
Tie Muncie Electrical Works,

MUNCIE, INDIANA.

DYNAMOS * * MOTORS
15 to 900 1.ight Capacity.

District Agencies.

l-X to 65 H. P. Capacity.

CHICAGO,
C. S. COLTON,

1627 Slonadnock Bldg.

ST. LOUIS,
ST, LOUIS ELECTRICAL SUPPLY CO.,

809 liocust Street.

PHILADELPHIA,
H. MAJOR & CO.,

034 Bidge ^.vesne.

ARE YOU LOOKING FOR AN »

P

Thai is Simple and effective,

Strons: and durable,

Not liable to Eet out of order,

Positive in action.

Complete in all details,

Practically noiseless.

Thoroughly waterproof,

Without the use of a hood,

Moderate in price?

If you are, write us.

Tbe WASHINGTON ALTERNATING ARC LAMP
Will till the bill in every particular.

WASHINGTON ELECTRIC CO.,
197 and 199 South Canal Street, CHICAGO.

DERIVATION OF

Practical Electrical Units.

By LIEUT.!. B. BADT aifl PROF. H. S. CARHART.

PRICE, POSTAGE PREPAID, 75 CENTS.

This is a very handsome book of sixty pages, printed on

fine heavy paper, with neat cloth binding. It contains Por-

traits and Biographies of Ohm, Watt, Faraday, Joule, Gauss.

Weber, Sir William Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniell and von Jacobi, together with a

carefully prepared table of Practical Electrical Units, with

their relative values. In no other single volume can this

rare collection of portraits be found.

ELECTRICIAN PUBLISHING CO.,

6 Lakes d9 Building, OHIOAGO, ILL,
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ERIE,
fe-4

PA
lliSlio8t An'^ar<l at the WorlU'H Fnlr. Cliloago Ollloe, Kooker)' Ituildin^;.

Oi!^ Coffer. BivZtEi^Tiiia-,

Edward Dyer Peters, Jr., M. E., M. D.

SFXOND EDITION, REVISED AND ENLARGED.

Price, Postage Prepaid, $4.00.

THE HOST COMPLETE WORK OF ITS KIND PUBLISHED.

Electrician Pubiishins Co.,
G ILiakeside BIdgp. CHIC3AGO, XXJL.

»{^^pM-pH OS P H 6 R-B JRO'N'Z E
REC.TRADE MARKS. InGOTS, CASTINGS, WiRE, ShEET &C.

ThePhosphorbronzeSmeltincCo.Limited
.2 200WASHINGtON AVE,PHILflDELPH|A.,PA:
ORICINAL MANUFACTURERS OF PHOSPHOR-

^f, Bronze IN theUnited States AND Sole
" Makers oF"ELEPHANT BRAND"Phosphor-Bronze,

fOB THE-

BINDERS '^"^^'»* ELECTH'ciA,/,^ *f"^^*| ^r Qjf^ DOLLAR.

NEW ENGLAND BITTT CO.,
PROVIDENCE, R. I., U. 8. A.

H. N. FENNEB, Treasurer and General Manager.

k«aW.

SPEAKING TUBES AND WHISTLES.
Oral, Electric, Pntumatic end Mechanical

ANNUirCIATORS «<» BELLS.
Willi lilNB AliWATS IN STOCK.

W. R. OSTRANDER & CO..
^^"^ 204 Fulton St., New York.

Fsctoiy, 1461 and 1463 DeEalb Ave., Brooklyn. N. T.

CW*86nd for New CATALootns. Ont AuguBt Ist.

W.S.EDWARDSMFG. CO.,
MANUFACTURERS OF

four Head Folishlns Machine.
MANUFACTURERS OF

For Covering TKLKUKAFH. TELKPHOIKKIand E1.KCTKIC lilGHT WIKK
Large single and double BRAIDERS for covering Cables. Single, Double and Triple Winders

Improved Six Spindle Flyer Winder for Magnet Wires.

FIN£ CASTINGS A SPECIALTY.
Location at World's Columbian Expoaition; Department of Electricity.

Department No. 137, Group 136, Section T, Spnce.No. 19.

ELECTROLIERS,
Combination Fixtures,

Electric and Combination Brackets.

EXCLUSIVE DESIGNS.

LOW PRICES.

SEND FOR CATALOGUE.

21 and 23 E. Lake St., Chicago.

OF INSULATED WIRES AND CABLES.
By Herbert Laws Webb.

A New Book Just Published.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PRICE, POSTAGE PREPAID, $1.0O.

SEND IN YUVR ORDER NOW.

ELECTRICIAN PUBLISHING COMPANY,
6 Lakeside Building, CHICAGO.

THE FALLS

Bi?et k HacUQe Co.,

Cayaboga Falls, Ohio.

Manufacturers or

Friction Clntclies,

Shafting, Etc.

Special attention given to the
Complete Equipment of

Electric Plants.

BRANCH OFFICES;

8 Sonth Canal St., CHICAGO.

39 Cortlandt St., NEW lOBK.
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New York Insulated "Wire Co.,
80L,Ii: aiAIVCFACTlTREBI^

GRIMSHAW WHITE CORE

RAVEN CORE ^

Double Coated
Wires,

ingle Coated
Nres,

COMPETITION LINE WIRES, GRIMSHAW TAPES, AND SPLICING COMPOUND,

Vulca Electrical Wire Ducts for Interior Construction.

NEW YORK—15 Cortlandt St. CHICAGO—78-82 Franklin St. BOSTON—182 Summer St. SAN FRANCISCO—102 Sacramento St.

S, :BX:X1.0JVE.A.SJia, Z>xre8lca.e3it.

The ''General" Incandescent Arc Lamp
Is now made for ALTERNATING as well as for CONTINUOUS CURRENT.

Standard and Ornamental Lamps of Both Kinds.

The Best as Trell as the Cheapest in the Market.

AGENTS FOR THE CELEBRATED NUERNBERG CARBONS.

SEND FOR CATALOGUE AND PRICE LIST.

GENERAL INCANDESCENT ARC LIGHT COMPANY,
NEW VORK.

STANDARD LAMP No 500. 1 69 Adams Street, Chicago. 572 to 578 First Ave., New York. BIJOU LAMP.

THE

Electric Railway

IN THEORY AND PRACTICE.

Complete Treatise on the Construction

and Operation of Electric

Railways.

By 0. T. CROSBY and DR. LOUIS BELL.

Testing of

Handsomely and Copiously Illnstrated.

Mailed to any Address, $2.50.

In this important new book will be

found a full discussion of the principles,

apparatus and methods of construction

employed in elec'ric railroading. The
reatment 0' the subjec, is thoroughly

practical, and mill commi nd it elf a ike to

the electrical engineer, the s'udent, and

the el ctric railway manager.

The necessity for such a book has been

keenly felt by every one interested in the

subject, and in need of accurate and

unbiased information.

THE

Electric Motor

m ITS tPPLIOTIONS.

CABLES.
By Herbert Laws Webb.

A New Book
Just Published.

A Practical Guide to the Test'ng 0'

Electric L'ght, Electric Railway,

Telephone and Telegraph

Wires.

Price, Postage Prepaid, $1.00

By MARTIN and WEIZLE"

325 Large Quarto Pages. 354

Price $3.0U.

This timely work is the first American

book on Electric Motors, and the only book

in any language dealing exclusively and

fully with the modern Electric Motor in

all iti various practical applications. The

b ok ii a band ome quarto, and many if

the cu s are full page.

No effort hai been spar d to n ake the

book c^mpl^te to date, and It will prove

invaluable to every one 'nterested in the

progress and development tf the Eleitric

Mo'or, or the electrictl tracsmissim of

energy.

New and greatly enlarged edition, with

an appendix on the development of the

Electric Motor since 1888, now ready.

PRINCIPLES OF

DYNAMO

ELECTRIC

MACHINES
—AND—

Practical Directions forDesign-

ing and Constructing

Dynamos.

By CARL HERING.

With an Appendix containing several

articles on Allied Subjects, and a Table of

Fqaivalenlscf Un ts of Measurements.

Cloth, 279 Pages, 59 Illustrations.

Price, Postage Prepaid, - $2.50

SEND IN YOUR ORDER NOW.

ELECTRICIAN PUBLISHING COMPANY,
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STANDARD ELECTRIC CO.
General Offices: Suite 625. Home Ins. BIdg., nulPJlGn
Works: 313-317 South Canal Street, ulllllAllU.

BUILDERS
OF THE STANDARD S7STEM OF ARC LIGHTING.

FOR

FURTHER

INFORMATION

ADDRESS

THE
GENERAL
OFFICES.

The ANNUAL REPORT of your plant, soon due, may

suggest additions or betterments for the purpose of

earning a larger dividend for the year 1894.

Perhaps you have not earned a dividend.

In this case there is A CAUSE.

See to it that your station is equipped with modern

machinery—apparatus known to be efficient, dur-

able, and SIMPLE.
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WE ARE NOW
SETTLED

IN OUR NEW STORE,

271 and 273 Franklin Street.

Larger Quarters, Greater Facilities,

Prompter Shipments than ever.

We are now offering inducements to

reduce our stock. Write for prices on

anything you may need in our line.

We are headquarters for Electrical

Supplies of every description.

THE KNAPF ELECTRIGiL WORKS

271 and 273 Franklin Street

CHICAGO.
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Jy

The new Metropolitan Incan-

new method of construction, that

proval of all who desire a

HIGH GRADE
Send for sample order noW.

WM. H. McKINLOOK, President.

descent Lamp uses an entirely

cannot fail to meet with the ap-

FILAMENT LAMP.
The prices are "all right."

W. C. McKINLOCK, Secretary.

Metropolitan Electric Co.,
OHiia^a-o, ILL.

Offices, 522-523 Monadnock BIdg. Salesroom, 307 Dearborn St.

WE ARE ALSO EXCLUSIVE HANDLERS OF

Paiste Exentric Switches

and Specialties.

Schaffer Porcelain Rosettes.

T.-H. Arc Lamp Clutcli,

-A.3LSO

\

-A-LSO

General Electrical Supplies. r j(-

"MAC TAPE,"
A new specialty of great value
for Armature and Field Magnet
Wrapping.

We are making prices

to suit the times.
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Fort Wayne Electric Company,

M'anafa.eturers o±

For Arc Lighting, Direct Current Incandescent Lighting, Alternating Current

Incandescent Lighting, Power Generators, Motors, Transformers, Instruments and

Appliances. The new "WOOD" Alternator and Transformers have a higher effici-

ency, better regulation and lower temperature than any others in the market. The

Transformers are the easiest to install, the lightest weight and the most artistic design

of any yet produced.

tzi.^sa'o: C3X^f*XOX3S

:

42 Broad St., New York City. 405 Times Building, Pittsburgh. 41 Stevenson St., San Francisco.

185 Dearborn St., Chicago. Kirk Building, Syracuse. City of Mexico.

907 Filbert St., Philadelphia. 57 E. State St., Columbus, Ohio. Cor. Field and Main Sts., Dallas,Tex.

Southern Electrical Mfg. & Supply Co., I lO Barronne St., New Orleans, La.

Tho Electric

120 LigM, 2,000 C. P. Brasli Arc DynamoHMDirect Connected.
FROM VVOBI/D'S FAIR EXHIBIT.

OlLiESTTES .^.isriD, ZZIO.
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Columbia Lamps
UNEQUALED IN QUALITY.

The policy of this company is such as to offer to users of incandescent

lamps exceptional advantages and inducements to use its product. Up to

the present time our Company has been the only one whose efforts have

been crowned with success in defeating the Edison Company in their attempt

to secure an injunction. We are at present taking the testimony for final

hearing, and abundant facts exist to fully substantiate our claim that

the Edison Filament Patent is invalid for want of novelty. Therefore our

policy in defeating the patent will relieve all users of incandescent lamps

from all claims for royalty or infringement, it matters not whose lamp has

been used in the past, cr whose may be used in the future. The so called

non-infringing lamp may offer you temporary relief. By the exclusive use

of the Columbia Lamp we offer you permanent relief, as our policy as out-

lined above is the complete overthrow of all claims for royalty. We there-

fore offer to those users who will use Columbia Lamps exclusively, to protect

them against ail claims for royalty or infringement. We offer to establish

for them a free, untrammeled market for incandescent lamps, and there

will be no possibility of tying up the lamp business on account of such

claims, after the patent has expired. Tou will thereby secure the full

benefit of a competitive market. In consequence of the decision of the

United States District Court denying an injunction, we are the only Com-

pany in the United States prepared to offer you such inducements, and

- having such a claim on your patronage. We believe that the present price

of incandescent lamjis to-day is due largely to the vigorous fight which we have made.

We guarantee our lamps to be superior to any now in the market, and our facilities are ample for supplying

lamps in any quantity desired, and we most earnestly solicit your patronage.

Before placing orders elsewhere for quantity, write us for prices.

"This lamp is lawfully made."

COLUMBIA INCANDESCENT LAMP COMPANY,

KNAPP ELECTRICAL WORKS, Chlcae,

19 1 2- 19 14 Olive St.. ST. LOUIS, MO.

•^Gt-zmo-fps.



OF

TECHNC

RARY.

$3 per Annum- EVERY SATURDAY. lO cents per Copy.

Vol. XIV. CHICAGO, JANUARY 13, 1894. No. 2

KSISS^O^H^ETvYi }Bueine», Manager,. GEO. T. MANSON,
Gen'l Supt.

THE OKONITE COMPANY LIMITED,

iPN'^
fTRADs wftqx

]

1 3 Park Row, New Yorkt
INSULATED

WIRES ANpCABLES,
For Aerial, Submarine and Underground Uif.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

((

.BRANCHES: Chicago, Boston, Fhlladelphls, nUnneapoUs, Cinciimatl,
Ornaha. T.niilBTlll«, St. IioulH, San FranclBco, lK>ndon and So. America,

• Ctty,

TMZS NXSVKT BZSJLCOig
INCANDESCENT LAMP.

PROTBCFED by the "ST. & C." rnited States PATEKTIS.
Lowest Price.
Superior Filament. Send for REDUCED PRICE LIST.

Beacon Vacuum Pump & Electrical Co.,

Absolutely Non-Infringing.
Finest Vacuum.

MAM-XTFAOTUEBBS,
Irvineton Street, BOsTOW, MASS.

NEW TOKK OFFICE, 39 Cortlandt Street.

INCANDESCENT ARC LAMP?
\^'hat's the matter with a straight incandeecent lamp which for the same power consumed

gives a more satisfactory illumination, and ia cheaper to inetall and operate?

This is the Packard MOGUL, made by the

NEW YORK & OHIO CO.. Warren. Ohio.
200, 300 and 500 candle power, 2J^ to 3 watts per candle power efficiency.

j£LJUF:E3,:E11D E^. 3is/d:0025E3,
MANUFACXnBER OP

INSUI.ATXSD XSLiISCTRIG WIRE,
FI^KXIBLE COBr>S and CABLES.

«0O and JSOie North Third Street. PHHiAPKIiPBOLA, PA.

BEST OF ALL IS

Slade by .1 H. BITNaiEIil. A. CO., 76 Cortlandt St., Kew York.
Best Construction and Ingredients. Strongest, most Durable and Keliable. Size 6x2^, 60 cts. per cell.

LIBERAL DISCOUNTS.

ANCHOR
Incandescent Lamp.

Moat Surprising Thing in the World—
a lamp manufacturer who does not claim the

earth, but flemishes a lamp which is giving com-

plete satisfaction to thousands of users.

TJS\- THE AXCaOB, IT IS A GOOD THING TO TIE TO.
WRITE FOR SPECIAL PRICES.

Geo. 6. Carter & Co.,

1563 Monadnock Bldg.,

PHICAGO.

WESTON ENGINES
HIGH PRESSURE BOILERS.

COMPLETE POWER PLANTS.

ESTIMATBB AND DKAWINGS SXIBMITTBD,

WESTON ENGINE CO.,
Painted Post, N. Y.

REPRESENTATIVES

:

Julian Scholl & Co. , 126 Liberty St., New Torfc.
Geo. D. Hoffman, 82 Lake St., Chicago, Dl.
H. M. Sciple ii Co. , 3d & Arcb Sts., PUlsdelpblB,

k»^v^-

SPEAKING TUBES AND WHISTLES.
Oral, El.ctric, Pn.uniitlc and Mechanical

ANNUNCIATORS «^ BELLS.
FUIiI. I.INB A1.WAXB IN STOCK.

W. R. OSTRANDER & CO..
204 Fulton St., New York.

Factory, 1461 and 1463 DeEalb Ave., Brooklyn, K. T.
^WSend far Nbw CATALoelTX. Out AuguBt let.

THE "IPEAL 99

For all classes of work where Light
and Power are required.

Thousands in use all over the country.

GREAT FAIR'M^
WasOpened, \^^

THE PRESIDENT
PKESSED

THE VICTOR KEY
AND THE

EXETER DRY BATTERY
DID THE BEST!

The Tictor Telesrai I

Key and the Exet i

Wry Battery were b< tl

selected to open tl

World's Columbian F\
position,

^end for Sample of the Victor Key, Price 82.50.
Send for Nample of Exeter Dry Battery, Price 80c.

Samples Delivered, Transportation Prepaid.

THE E. S. GREELEY & CO.. orv^sr^U NEW

Bradbury-Stone Electric Storage Co.,

Boston Office, 6(2 ExcliaDge BIdg. LOWELL, MASS.
THE BALL tt WOOD COMPANY,

Bnilders of Improved Antomatio Cut-off Engines •

A^E:r>n:
Chicago Ofiace, Home Ins. Bldg., W. B. Pearson and T. 0. Perklnfl Managers.

W. A. Day, No. 128 Oliver St, Boston, Mass. Gteo. M. Kenyon, EndloottAroade, St. Paal, Minn.
W. M. Porter, Hodges Bldg., Detroit, Mich. Jamee & Company, Chattanoosa, Tobb.
Ttios.K. Oarey & Brothers Co., No 26 Light St.. Ealtimcre. Md T. W. Anderson, Houatoiii Te»B3 .
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LONG DISTANCE
TRANSMISSION OF POWER

BY ELECTRICITY.

THE MOST EFFICIENT AND SUCCESSFUL SYSTEIM OF

ra.zisxxiissiorL of Po^s^u'er
IS THE

General Electric Company's

THREE-PHASE SYSTEM.
IN ECONOMICAL AND SATISFACTORY OPERATION

IN SEVERAL PLANTS IN THE UNITED STATES.

THIS SYSTEM IS AN^ ABSOLUTE AN^D CONCRETE FACT. IT IS NOT A
NEBULOUS PKOMISE.

THREE-PHASE GENERATORS.
THREE-PHASE MOTORS.

WATER POWERS UTILIZED FOR MILLS, FACTORIES, MINES, ETC.

GENERAL ELECTRIC COMPAHY.
x>xixz«rozz>.A.Xj S.A.XJ-EXS os*£*xosis:

^^^ ^ Main Office, Schenectady, N. Y.
44 Broad Street, New York. 620 Atlantic Ave., Boston, UasB.

173 and 176 .Adams Street, Chicago, HI. 609 Arch Street, Philadelphia, Fa.
Fifth and Race Streets, Cincinnati, Ohio. 401-407 Sibley Street, St. Paul, Minn.

Equitable Building, Atlanta, Qa. 1333 T Street, N. W., Washingtor, D. 0.
16 First Street, San Francisco, Ca]. Masoonic Temple, Denver, Colo.

All Business Outside the United States Transacted by the Thomson-Houston rnternational Electric Co.. 44 Broad
St., New York City.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

Allen Hussey Co xi

American Elec. Mfg.Co....xviiI

American Klectrical.
Works

Arnold, u. J X

Babcock &. Wilcox Co., The . i

Baggot, E xli

BakerA Co xii

Ball A Wood Co., The i

Ball Engine Co xvi

Beacon Vacuum Pump &
Electrical Co I

J. E. Machinery A
Su'pply Co xii

Bernard, The E. G. Co...

Bernstein Electric Co....

Bishop Guttapercha Co.,

Boston Braid Mfg. Co ...

.

Bradbiiry-Stone Ele, trie

Storage Co i

Brill Co., J. G xii

Brush Electric Co xix

Bryant Electric Co x

Bunnell A; Co., J. H i

Butler Hard Rubber Co ... .

C. AG. Electric Co xv

Carter A Co., Geo. G i

Case, J.

pany..
T. Engine Com-

Central Electric Co v

Chicago Gen. Fixture Co.. xiv

Insulated WireChicago
Co

Columbia Incandescent
Lamp Co xxii

Complete Elect. Const. Co. x

Comstock, Louis K.

Consolidated Car-Heating
Co viii

Correspondence School of
Technology xi

Crescent Insulated Wire &
Cable Co..' xi

GushingA Morse iv

Cutter Electrical A Manu-
facturing Co xiii

Dayton Globe Iron Works
Co xiv

Oeino A Co., H. E

Dixon Crucible Co., Joa.... xii

Eastern Electric Cable Co. xi

Edwards, W. S. Mfg. Co...

Electric Appliance Co. , . x

Electric Construction &
Supply Co xix

Electric Selector A Signal
Co ....xvili

Elec. Storage Battery Co..
The xviii

Electrician Publishing Co.
viii, xiii, xiv,xv, xvii

xi

xvi

Empire China Works

Palls Rivet A Machine Co..

Pord - Washburn Storelec-
tro Co xi

For Sale Advertisements.

Ft. Wayne Electric Co....

Freeman S. & Sons Manu-
facturing Co xvi

General Electric Co.

General Incandescent Arc
Light Co -

Globe Mfg. Co...

Great Western
turing Co

Greeley A Co., The E. S... i

Gregory, Chas. E. Co xii

Hammond Cleat A Insula-
tor Co xiv

Hart A Hegeman Manufac-
turing Co

Harrison A Co., W. P

Helios Electric Co Iv

Holmes, Booth A Haydens. xii

Holtzer-Cabot Electric Co. .

Ide A Son, A. L xii

Independent Electric Co.. xiv

Ind. Rubber A Ins. Wire Co

Iinls A Co X

lona Mfg. Co x

Institute of Technology.

Johns Manufacturing Co.,
H. W vill

Kartavert Mfg. Co

K lipstein, A X

Lake, J. H. A B. Co xli

LeelanQ.he Battery Co.,The xii

Leffel A Co., James xiii

Link Belt Machinery Co... vlli

Lunkeuheimer Co., The.. xi

Metropolitan Electric Co. xx

Miamisburg Electric Co . . . xii

Mica Insulator Co

Moore, Alfred F i

Morse, Williams A Co xvi

M uncie Electrical Works, xv

Munsell ACo., Eugene.... x

National Electric Co xii

National ludiaRubber Co.

New England Butt Co.... xvi

Newton Rubber Co xii

New York Electric Co xi

New York Insulated Wire
Co xvii

New York & Ohio Co i

Okonite Co., The i

Osborne Steam Engin'g Co x

Osburn, Harry G xii

Ostrander A Co.. W. R i

Perkins Electric Switch
Manufacturing Co

Phillips Ins'd. Wire Co.. . xiv

Phosphor-Bronze Smelting
Co., Ltd xvi

Pullman Electric Co x

Pumpelly - Sorley Storage
Battery Co viii

Queen ACo., Incorporated, si

Rodrigues, M. R xiii

Roebling's Sons Co.. J. A.

Rose Electric Light Supply
Co xii

Rosenbaum, W. A xli

Royal Electric Co xv

Shawmut Fuse Wire Co... xi

Shultz Belting Co xvi

Siemens A Halske Electric
Co

Sioux City Electrical Supply
Co

Smith, A. T

Spruance, 1>. C vii

Standard Electric Co. .. xxi

Standard Paint Co iv

Stanley Electric Manufac-
turing Co

Stllwell ABIerce Manufac-
turing Co xii, xiii

Sunbeam Incandescent
Lamp Co X

Taylor Dee A Mack iv

United Electric Improve-
ment Co XV

VanNuia, C. S x

Vulcanized Fibre Co viil

Waddell-Entz Company.. x

Want Advertisements xii

Washington Electric Co.. xviii

Webster, Warren A Co xiii

Western Electric Co. ..ix, xiii

Western Elec. Supply Co. viii

Western Tele, Const. Co xi

Westinghouse Elec, and Mfg.
Co xvii

Weston Engine Co.. i

White, S. S. Dental Mfg.
Co

Whitney Electrical Instru-
ment Co iv

Wilson A Jackson

WorthlogtoD, Henry R

CLASSIFIED LIST.

iftrnamolatorH.
liradbury-Stone Elec. S. Co
Electric Storage Battery Co.
Pumpelly-Sorley S .B. Co.

AnnnnriatorH.
Carter A Co.. (Juo. G.
Central Electric Co.
Electric Appliance Co.
Metropolitan Electric Co.
Ostrander ACo., W. R.
Tayioff., Dee A Mack.
Western Elec. Supply Co,

Arc JUamps.
Beggs, J. E., Mcby ASup. Co.
C. A C Electric Co.
Carter A Co.. Geo. G
Electric Appliance Co.
Electric Cons. A Supply Co.
Fort Wayne Electric Co.
General Electric Co.
General Inc'd'cent ArcLt. Co.
Helios Electric Co.. The.
Rose Elec. Light Supply Co.
Siemens A Halske Electric Co.
Sioux City E. S. Co.
Standard Electric Co.
Taylor, Dee A Mack.
Washington Electric Co.
Westingnouse El. A Mfg. Co.
Western Electric Co.

Arc. I.<isht Cord.
Central Electric Co.
Electric Appliance Co.

Ac>nntar<> WiodTS-
Pullman Electric Co.

Ba* teries aud >l are.
Bradbury-Stone Elec. S. Co.
Bunnell A (Jo , J. H.
Butler Hard Rubber Co.
Carter A Co., Geo, G,
Central Electric Co,
Electric Appliance Co,
Electric Storage Battery Co.
FordW'shb'rn Storelectro Co,
Greelev A Co., The E. S.

Leclanche Battery Co., The.
Metropolitan Electric Co.
Miamisburg Electric Co.
Newton Rubber Co.
Pumpelley-Sorley Storage.
Battery Co.

Sioux City E. S. Co.
Taylor. Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.
White. S. S. Dental Mfg. Co.

Bells.
Central Electric Co.
Electric Appliance Co.
Greely A Co., The E. S.

Metropolitan Electric Co.
Ostrander A Co.. W. R.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Ueltine:.
Shultz Belting Co.

Boilers.
Babcock A Wilcox Co., The.
Ball Engine Co.
Freeman A Sons Mfg. Co.
Link Belt Machinery Co.
Weston Engine Co.

Books. £lertrical.
Electrician Publishing Co.

Braidinff Ulschinery.
New England Butt Co.

Brass t^onds.
Lnnkenheimer Co., The.

Barglar Alarms.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
GreeleyACo.,TheE. S,

Metropolitan Electric Co.
WashiuEtou Electric Co.
Western Electric Co.
Western Elec. Supply Co.

Cables.
(See Insulated Wires.)

Cables, Klectric. (See In-
sulated Wires), Copper,
S^heet aud Bar.
American Elec. Works.
Bishop Gutta Percha Co.
Carter A Co.. Geo. G.
Crescent Ins. Wire A Cable Co.
Gushing A Morse.
Eastern Electric Cable Co.
General Electric Co.
Ind. Rub. A Ins, Wire Co.
Metropolitan Electric Co.
Moore. Alfred F.
New York Ins. Wire Co.
Roebling's Sons Co., J. A.
Spruance, D. V.
Taylor, Dee A Mack.
Western Electric Co.

Carbons, Points and
Plates

Central Electric Co.
Leclanche Battery Co.
Metropolitan Electric Co
Western Electric Co.

Car-HeaterM, £lectrle.
Consolidated Car- Heating Co.
Taylor, Dee A Mack.

Clutches, Friction.
Falls Rivet A Machine Co.
Lake, J. H. A D. Co.
Link Belt Machinery Co.

Contractors and Electric
liight Plants.

Allen-HuBsey Co.
Arnold, B. J.

Brush Electric Co.
C. A C. Electric Co.
Carter A Co., Geo. G.
Complete Elec. Const. Co.
Comstock, Louis R.
Ford-Washburn Storelec.Co.
Fort Wayne Electric Co.
General Electric Co.
Great Western Mfg. Co.
Muncie Elect. Works.
Osburn, Harry G.
Royal Electric Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
United Elec Improvement Co
Waddell-Entz Company.
Westinghouse Elec A Mfg. Co.
Western Electric Co.
WilBOQ A Jackson.

Constrnction and Re-
pairs.

Ailen-Hussey Co.
C. A C. Electric Co.
Comstock, Louis K.
General lillectric Ck).

Muncie Elect. Works.
Osburn, Harry G.
Pullman Electric Co.
Sioux City E. S. Co.
Western Electric Co.
Wilson A Jackson.

Copper.
Miamisburg Electric Co.

Copppr Wires.
Amencan Electrical Works.
Bernard Co., The E. G.
Bishop Gutta Percha CIo.

Bunnell A Co , J. H.
Carter A Co., Geo. G.
Central ElectricCo.
Crescent Ins. Wire A Cable
Co.

Electric Appliance Co.
General Eectric Co.
Holmes, Booth A Haydens.
Independent ElectricCo.
Ind. Rub. A Ins. Wire Co.
lona Mfg. Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co.. The.
Spruance. D. C.
Phillips Insulated Wire Co.
Taylor, Dee A Mack.
Western Electric Co,
W^estern Elec. Supply Co.

Cross-Arms, Pins and
Brackets.
Central Electric Co,
Electric Appliance Co,
General Electric Co.
Metropolitan Electric Co.
Taylor, Dee A Mack.

Cut-Oots and Switches.
Bernard Co., The E. G.
Bryant Electric Co,
Bunnell A Co., J. H.
C. A C. Electric Co.
Carter A Co., Geo. G.
Central Electric Co.
Cutter Electrical A Mfg. Co.
Electric Appliance Co.
Electric Selector A Signal Co.
General Electric Co.
Great Western Mig. Co,
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
lona Mfg. Co.
Metropolitan ElectricCo.
Perkins Elec. Switch Mfg. Co.
Sioux City E. S. Co.
Taylor Dee A Mack.
Van Nuts, C. S.

Washington Electric Co.
Western Elec. Supply Co.

Dynamos.
Brush ElectricCo.
C. A C. Electric Co.
Fort Wayne Klectric Co.
General Electric Co.
Great Western Mfg. Co.
Gregory, Chas. E. Co.
Muncie Elect. Works.
Rose Elec. Light Supply Co.
Royal Electric Co.
Siemens A Halske Electric Co.
Standard Electric Co.
United Elec Improvement Co
Waddell-Entz Company.
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Ullectric liava Oas Tips.
Smith, A. T.

£lectric KailTvays-
Brush Electric Co
Complete Elec. Const. Co.
General ElectricCo.
Siemens A Halske Electric Co.
Westinghouse El. A Mfg. Co.

Klectrical and n^'chani-
cal EngiueeitMaFi

Allen-Huasey Co.
Arnold, B.J.
Complete Elec. Const. Co.
Comstock, Louis K.
Osborne Steam Eng. Co.
Osburn, Harry G.
Wilson A Jackson.

Electrical Instruments.
Bernard Co., The E.G.
Bunnell A Co., J. H.
Carter A Co., Geo. G.
Central Electric Co.

- Electric Appliance Co.
General ElectricCo.
Greeley A Co., The E. S.

lona Mfg. Co.
Metropolitan Electric Co.
Queen A Company. Incorp.
Taylor, Dee A Mack.
Van Nuis, C. S.

Washington Electric Co.
Western Elec. Supply Co.
Whitney Elec.Instrument Go.

iripctrical Specialties.
Electric Appliance Co.
Holtzer-Cabot Electric Co.
lona Mfg. Co.
Van Nuis, C. S.

Washington Electric Co.

Electroliers and Combi-
nation Fixtures.

Baggot, E.
Chicago General Fixture Co.
Edwards, W. S. Mfg. Co.

BleTators', Electric.
Morse, Williams & Co.

Engines, ^ream.
BaU A Wood Co., The.
Ball Engine Co.
Case, J. T. Engine Co,
Freeman Sons Mfg. Co.
Weston Engine Co.

Fan Outfits.
Central Electric Co.
Electric Appliance Co,
Rodrigues, M. R.
Stanley Electric Mfg. Co,

Fibre.
Kartavert Mfg. Co.
Metropolitan Electric Co.
Standard Paint Co.
Vulcanized Fibre Co.

Fire Alarms.
Western Electric Co.

Fuse AVlre.
Electric Appliance Co.
Independent Klectric Co.
Shawmut Fuse Wire Co.

Gasltiehting, Electric.
Holtzer-Cabot Electric Co.

lieneral Rlec. Mnpplles.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Carter A Co., Geo. G.
Central Electric Co.
Chicago General Fixture Co.
Cutter Elecincal A Mfg. Co.
Electric Apvliance Co.
General IClectric Co.
Great Western Mfg. Co.
Greeley A Co., The E. S.

Hammond Cleat A Ins. Co,
Holtzer-Cabot Electric Co.
Ind. Rub. A. Ins. Wire Co.
lona JUg. Co.
Metropolitan Electric Co.
Queen A Co.. Incorp.
Sioux Citj Elec. Supply Co.
Taylor. Dee A Mack.
Washington Electric Co.
W^estern Elec. Supply Co.
Weston Elec. Instrument Co.

Globes and Electrical
Glass ivare.

Baggot, E.
Chicago General Fixture Co.

Graphite Speciallies.
Dixon Crucirile Co., Jos.

Hard Bnbber Goo<ls.
Butler Hard Rubber Co.
Mica Insulator Co.
Newton Rubber Co.

f neand<*ecent Lamp He-
pairing-

New York Electric Co.

Insulators nrd Insulat-
ing materials.

Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Chicago Insulated Wire Co.
Cutter Elec. A Mfg. Co.
Electric Appliance Co.
Empire China Works.
General Electric Co.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
Holtxer-Cabot Electric Co.
Ind. Rub. A Ins. Wire Co.
lona Mfg. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Metroiiolitan Electric Co.
Mica Insulator Co.
Moore, Alfred F.
Munsell A Co,, Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Paint Co.
Taylor, Dee A Mack.
Vulcanised Fibre Co.
Washington Electric Co.
Western Elec. Supply Co,

Insula* ed IVires and
Cables—Dlagroet Wire.

American Electrical Works.
Bishop Gutta Percha Co.
Bunnell ACo.. J. H.
Carter A (_'o.. Geo. G.
Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire A Cable
Co.

Gushing A Morse.
Eastern Electric Cable Co,
Electric Appliance Co.
Great Western Mfg. Co.
Holmes, Booth A Haydens.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F,
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Roebling's Son'sCo.,J. A,
Shawmut Fuse Wire Co.
Spruance, D. C.
Taylor, Dee A Mack.
Waddell-Entz Company,
^VaBhington Electric Co.
Western Electric Co.
Western Eli c. Supply Co.

Lamps, Incandescent.
Am. Electric Mfg. Co,
Beacon Vacuum Pump A

Electrical Co.
Bernstein Electric Co.
Carter A Co.. Geo. G.
Central ElectricCo.
Columbia Inc. Lamp Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
New York and Ohio Co.
New York Electric Co,
Sunbeam Inc. Lamp Co.
Taylor, Dee A Mack.

Liehtnlng Arresters.
Central Electric Co.
Electric Appliance Co.
Van Nuis, C. S.

niagnet Wire.
(See Insulated Wires.)

Slica.
Johns Mfg. Co., H. W.
Munsell ACo., Eugene.

niinlng Apparatus, Elec.
General ElectricCo.
Great Western Mfg. Co.
Independent ElectricCo.
Westinghouse El, A Mfg. Co.

Itlotors.
Brush Electric Co.
C. A C. Electric Co.
Fora-Washbnrn Stcrel.Co.
Fort Wayne Electric Co.
General Elej'ric Co
Great Western Mfg. Co.
Gregory. Chas. E. Co.
Muncie Elect. Works.
Rodrigues, M. R.
Royal Electric Co.
Sioux City E. S. Co.
Taylor, Dee A Mack.
WaddeO-Entz Company.
Westinghouse El. A Mfg. Co.

Paints,
Standard Paint Co.

Patents.
Rosenbaum, Wm. A.

Phosphor Bronze.
Phosphor Bronze Sm,Co.,Ltd.

Platinum.
Baker A Co.

Porcelain.
Empire China Works.

Publishers, El<*ctrica<.
Electrician Publishing Co.

Push Buttons.
Central Electric Co.
Electric Appliance Co
Metropolitan Electric Co,
Partnck A Carter Co.

Rheostats.
General Electric Go.
Washington Electric Co.

f$al Ammoniac.
Innis A Co.
Kllpstein, A.

Second-Han d Electrical
IMarHlne y.

Eeggs, J. E. Mach. A Sup. Co,
Gregory, Chas. E. Co.
Rose Elec. Lt. Supply Co.

Silte Brnfd
Boston Braid Mfg. Co.

ISpcakins Tnbes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R.
Western Electric Co.

8pe**d Indicators.
Queen A Co. Incorp.
Whitney Elec, Instrument Co

t9team Heatins.
Webster A Co., Warren.

t^team Pumps.
Wonhington, Henry R.

«'orag« Vatterfes.
Bradbury-Stone Elec. S. Co.
Electric Storage Battery Co,
Pumpelly-Sorley S, B. Co.

StoTCS. Electric.
Consolidated Car-HeatlngCo

Street Cars.
Brill, J. G. Co.

Tapes, Ivsnlaiing:.
American Electrical Works
Central Electric Co.
Crescent Ins. Wire A Cable
Co.

Gushing A Morse.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred P.
New York Insulated Wire Co
Okonite Co., The.
Phillips insulated Wire Co.
Standard Paint Co.
Taylor, Dee A Mack.

Telegrnph Appiratus.
Central Electric Co.
Electric Appliance Co
Electric Selector A Signal Co
Greely A Co., The E. S
Metropolitan Electric Co.
Western Electric Co.

Telephones,
Western Electric Co.
Wesleni Tel. Const. Co.

Transformers

.

Royal Electric Co.
Stanley Electric Jrfg. Co
Taylor, Dee A Mack.
Western Elec. Supply Co.

Trncks. Elecf ric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Tools
Lunkeuheimer Co., The.

Turbine ^Vheels.
Dayton Globe Iron Works Co.
Lelfel A Co., Jas
StilwellABierceMfg. Co.

Universities.
Correspondence School of
Technology.

Institute of Technology.

Valvps.
Luukenheimer Co., The.

Tarnishes.
Standard Paint Co.

Water Heaters.
Webster A Co., Warren.

%Vater AVheels.
Lea'el A Co., Jas.

Wire, Bare.
Bishop Gutta Percha Co.
Central Electric Co.
Chicago Insulated Wire Co
Crescent Ins. Wire A Cable
Co.

Electric Appliance Co.
Holmes, Booth A Haydens.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
National India Rubber Co
Okonite Co., The.
Phillips Insulated Wire Co.
Roebling's Sons' Co., J. A.
Spruance, D. C.
Taylor, Dee A Mack,
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ARE YOU PAYING TOO MUCH FOR YOUR CANDLE?
First Cost Does XTot Decide It.

THE

"AMERICAN" LAMP
IS "LONG LIVED."

St. Louis, .Tunuary, 1892.

tJUANl) lUJ.MAItD HALL.
Ill rt'ply to your letter luqulrluf:; iibout eorvlfe

(if jour liiiupfi, I am coinpolled to ftcknowledKe
llieui to bo fill' iH'st Idiiiii i hai'v frer used for life

nutl brillinncy. I put In one hundred of your 24

c. p. Inmpa on July t), 1891, and have quite n num-
ber ot the II in use yet. My avernge run Is 10';

hours per dny for seven ^ays a week. These lamps
Htill luiilnliiln lliffr ciiudle powor so well that it is

nliuost impossible to distinguish the old from the
new lumps. iteepectfully,

0. A, COLLETT, Enaiitefr.

THK

''AMERICAN" LAMP
IS '-EFFICIENT."

After using your laiups for three montha, wo
Hud in them more llinn j/oii niirc.^vutcil as to their
life and efticlency. In proof of their etllciency we
would say, we uro easily carrying 27G of your IG c.

p. lamps on our dynamo, Kdlsou pattern, while the
estimated capacity of same Is only !2'i5 16 o. p.
lamps at 101 volts. We are also pleaaed to say
that, notwithstanding the overload, we are not
troubled with heating of commutator or bearings,
which we know to have beeu the case before your
lamps were used on this dynamo. We will soon
place another order with you. Yours truly,

St. Louis Befbigbratob & Wooden Gdtter Co.

"AMERICAN" LAMP
IS "QUITE SATISFACTORY."

MONtCIPAL ELECTRIO LKJHTINK AND I'OWRIl Co.,

Offlcoa, 6i: N. Fourlll St.

St. Lolis, September 14, 1892.

"AMERICAN" LAMP
IS "MOST ECONOMICAL."

THE MOST ECONOMICAL.

We have used your Aiiiericnn Lamp for the
During the past year we have uaed many of

j
last six months and are very mut!h pleased with

your lamps and hove found them in nil ,'„tu-ul„rs : Ihem. Indted, thint it ll,e ,urM ei„w,i„icul lamp
guile aaliitfaclory, which you no doubt have under- I that Street Railway Company can use.
stood because of the continuance of the orders. Yours very truly,

Yours truly,
I

•IAS. I, AYEK, Qenerul Mnnnatr.
I
St. Louis, Mo.

SOnTHEKN RAILWAY CO,

TAYLOR, DEE & MACK,
(Formerly Taylor, Goodhue & Ames),

348 Dearborn Street, CHICAGO.

hprtail to liiltii Stalls

!

CD T_f F? r^r e; w
ALTERNATING CURRENT INDICATORS

Are now ready. Before purchasing elsewhere send for our Supplemen-
tary Catalogue which contains the prices and description of the above
instruments, and also a list and prices of other new instfuments of

our manufacture.

WhitneyElectrical Instrument Company,
146 Franklin Street, BOSTON, MASS.

Penacook, X. H., U. 8. A.-FACTORIBS :-I»herbrooke, P. q.. Canada.

Chlcngo, HI., Electric Appliance Co.
Cincinuetl, Ohio, Nowolny Electric Co.
Halifax. N. S.. John Starr. Son & Co.. Ltd.
Lynchburg, Vs., The Poole Electric Co.

Montreal, P. Q., T. W. Neee 5: Co.
New York City, Geo. L. Colgate, 136 Liberty St.

San Francisco, Cal., California Electrical Works.
Toronto, Ont,, Toronto Electrical Works.

Awarded First Preminni at the World's Fair.

Excellence of

Material and

Construction.

High

T^jsulation,

Reliability and

Durability

Under the

Most
Exacting

Conditions.

8EBri> FOR 8A3IPIi£S AND PRICKS.

GUSHING & MORSE.
General Western Agents,

225 Dearborn St., Chicago.

W. R. BRIXEY, Wfr..

203 Broadway, New York.

THE PARTZ
Acid Gravity Battery.

(Patented.)

The Highest Voltage and Most Constant
Open Circuit Battery.

Use the Partz Silpho-Clirofflic Salt.
(Patented.

)

No handling of Fluid Acide or Mixing of Chemicals.

Send for onr Catalogue, and let

facts convince yon.

SPECIAL ANNOUNCEMENT.
99

Our Eihibit at the Chicago World's Fair is in the Weat
Gallery of Electricity Building.

THE S.S.WHITE
DENTAL MFG. CO.,

Pluladelphla. Mew York, Boston, Chicago. Brooklyn, Atlanta

"THE HELIOS
SPECIAL ALTERNATING ARC LAMP

Can be run three in series from 105 volt secondary circuit.

STANDARD ALTERNATING ARC LAMPS
Can be run in multiple from 50 or 100 volt secondary circuits by Spencer Economy Coils.

Jfo Special Transformers Necessary. ISo Dead Resistance Rpqnlred.
Ho Change of Wiring.

Helios Carbons will be sold only with the Helios Lamp. The Helios is the only lamp that has a legal
right to use the reflector plate between the standards, without which one-half of the light is wasted.

HELIOS ELECTRIC CO., 1310 Filbert St., Philadelphia.
o

4.
K i__ Western Agents:

THE ANSONIA ELECTRIC CO.,
Chicago, 111.

Southwestern Agents*
ST. LOUIS ELECTRICAL SUPPLY CO.,

St. Louis, Mo.

Eastern Agents:
STANLEY ELECTRIC MFG. CO.,

Pittsfield, Mass.
Eastern Penn. and Southern N. J. Agency:

RADIANT ELECTRIC CO ,

1223 Market Street, Philadelphia, Pa
Canadian Agency, Canadian General Electric Co., Toronto, Canada.

P. B.
LIQUID

INSULATINfi

COMPOUNDS

IPr'B I

Awarded the

Highest Medal
At the Fair

Over all

Competitors.

THE STANDARD PAINT CO., 2 Liberty St., New York, N. Y.
sole Manufacturers. P. & B. Tape. P. & B. PreserTatlve Paints, p. & B. Armature Varnish. P. & B. Motor Curtains.

CARRIED IN STOCK BY THE CENTRAL ELECTRIC CO., I 16-1 18 Franklin St., CHICAGO.
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WORTH i BUSHEL OF MEBALS

!

An Award from the World's Fair that is a Testimonial of Real Merit.

MOHAWOtL AMC tUCIBlOAL CEPTS

CHAS. F. FOSTER,
MECHANICAL ENGINEER.

R. H. PIERCE,
ELECTRICAL ENGINEER,

OFFICE OF

D. H. BURNHAM, DIRECTOR OF WORKS,

WORLD'S COLUMBIAN EXPOSITION,

JACKSON PARK,

CHICAGO.
December 7th, 1893.

Central Klectric Co.,
Chicago, Ills.

Gentlemen:-
1 beg to acknowledge receipt of yours of the 25th ult.,

asking about what experience we have had with the Okonite wire
furnished for Fire and Police circuits at the World's Fair Grounds.
r note that you received a letter from me stating that> I knew noth-
ing -about this wire. The letter to which you refer was written
by my Assistant during my absence, and the wire which you furnished
was all used up before he had anything to do with this portion of
our work.

The wire to which you refer was used nearly all, or
wholly, for underground work in ducts, which were much of the time
filled with water and lc6, and I have never had any report of any

trouble on these circuits due to the insulation of it. To the
best of my knowledge they have worked satisfactorily all the time.

Yours very truly.

Electrical Engineer.

Cable Address
"MACKINLOCK-CHICAGOr

^/Hea^iit/^

l^l>^

TRADE MARK

(Emtal !^^

y/^iUf/aci!atetJ,^j»/i^i/etJ 9-^^mvtJ.i^

^^&^ne^ef&»',

Y_ Dec. 12, 1893.

R. H. Pierce, Esq.,
Electrical Engineer, World's Columbian Exposition,

Jackson Park, Chicago.

Dear Sir:-
We have your valued favor of the 7th inst., and bsg to

thank you for the information contained therein in regard to your

experience with the Okonite wire furnished you for Fire and Police

Circuits at the World's Fair Grounds.

We look upon your testimony as of more value than a bush*

el of medals, and beg to assure you that we appreciate yooir kind

expressions

.

Yours trujy^

Central

WRITE NOW FOR OUR NEW CATALOGUE.
Copy.
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TYPE

GREAT

WESTERN

STANDARD

ARC

LIGHTING

SYSTEM.

10 Years' Continuous Service

Demonstrate the Value of this System.

REBULATOR

ARMATURE

Contains fewer parts than any Regulator in
service, enables machine to be operated from
Dead Short Circuit to full quota oi lights.

Of Slow Speed, yet giving High Peripheral Ve-
locity, without great number of Revolutions.

FIELD
Of Correct Design to secure Highest Efficiency—An immense Horse
Shoe—Base is very solid, making dynamo exceedingly rigid.

REBULATDR

ARMATURE

FIELD

Improvement in details has been successive tinrougli a
number of years, so tiiat now tliis system is

tine equal of any manufactured.

We possess the most complete manufacturing facilities in

the West, and can fill orders promptly.

GREAT WESTERN MANUFACTURING CO.,
ST. LOUIS,

911 Olive St.

PITTSBURGH,
Times Building.

195 to 207 So. Canal Street, CHICAGO, ILL

WORKS, DULUTH, MINN.

DENVER,
Equitable Building.

LOS ANGELES,
CAL.
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For
600,000 pounds of Safety,

Grimshaw, Okonite, and E. M.
•W. Rubber Covered Wire, va-

rying in size from 0000 to 18

B. & S. This wire has been

purchased by me from the

World's Fair, and must be sold

in Sixty Days.

The wire has been used UNDER COVER,

IS AS GOOD AS NEW, and will be sold

CHEAP FOR CASH.

D.C Sr>rijiance
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VULCABESTON,
Field Magnet Spools, Bushings, Controller Pieces, etc,

MOULDED MICA Trolley Line Insulators.

H. W. JOHNS I¥EFG. CO.,
240 and 242 Randolph St., CHICAGO, ILL.

NEW YORK. PHILADKLPHIA. BOSTON.
Giant Strain InKolator.

Average brenklDg>train CifiW lbs.

VULCANIZED FIBRE CO.

X]STF.A.3BXjXS^EIX> 1878.
SOIiE MANUFACTURERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

n^ii^£^?S;;r.DKL. The standard Eleotrioal Insulating Material of the World. i4i,r/i¥.T^T.

Converters,

Lramps,

Sockets,

Wires.

WESTERN ELECTRICAL SUPPLY CO..

General Electrical Supplies,

911-913 Olive Street, ST. LOUIS, MO.

Meters,

Cut-Outs,

Lramp Cord,

Switches.
uuDi-re cf\o ( FIXTURE CATALOGUE.WRITE hUK

^ HOUSE GOODS CATALOGUE.

je:

EWART
FRICTION

CLUTCH.
Especially designed for heavy
duty at high speed, and fully
guaranteed.

Complete PoAver Equip-
ment for Electric Plants.

The Standard ^Vater-
Tube Safety Boiler.

Coal and Ashes Hand-
ling Dfachinery.

MANUFACTURED BY

LINK-BELT MACHINERY CO.,
Eneineers, Fonndcrs, machinists. CIE3IICA.C3-0.

PUMPELLY-
SORLEY
STORAGE
BATTERY.

Jtlado Elertro-Cfaomlcaliy.
TVo Applied Active Mate-
rial or ''Paste."

Plate made from one In-
teeral piece of I'olled
lead.

Alojoints: no solder.
Hish efliciency, capacity
and durability guaran-
teed.

I^igrhting i)lants and cen-
tral station auxiliaries
installed.

Portable cells, all sizes.

170 South Clinton Street, CHICAGO.

For Incandescent
Lamp

Filaments.SILK BRAID
The greatest care taken in prodacing a uniform article.

BOSTON BRAID MFC. CO.,
27 Beach Street, Boston, Mass.

Consolidated Car-HeatingOo.,
Chicago, III. A LBANY , N . Y . Goatecook, P, Q.

CJC^lkaEI'OH.T.

Electric

Car - Heating.
Regulating Switch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

In FractlesI Operation in niore
Than S5 I,eadine Citle« in

V. 8. and Canada.

A NEW BOOK.
ELECTRIC TRANSMISSION HAND - BOOK.

Lieut. F. B. Badt's latest addition to our famous iiand-book series, of
which 30,000 copies have been sold. The new book deals in the author's
well-known practical style with all the problems of Electric Power
Transmission.

NOW READY. PRICES $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.
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Multipolar Generators.
XT^ jSIZiEIS

i-4K.W.to5ooK.W.

For Incandescent Lighting and Power Purposes.

Made with either Surface wound or Iron Clad Armatures.

MECHANICAL

PERFECTION.

LARGE

COMMUTATORS.

CARBON

BRUSHES.

SYMMETRICAL

DESIGN,

LOW

HEATING.

SPARKLESS

RUNNING,

These generators represent the most
recent developments in multipolar

design.

XTETTT -Z-OISir. cnic.A.a-0.
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WE BEGIN THE NEW YEAR
lU'ttiT or|uliipoil thnu over to Inko caro ot your Hupp'y buBiuesH. Our

CATALOGUE IS THE LATEST
And most comploto over placed before tbo trode. Our

SPECIALTIES ARE ALL LEADERS
In tbelr respective linos and aolinowledged as standard. Our

GOODS ARE FIRST CLASS
And guaranteed bright, and up to date; and last but not least, our

PRICES ARE THE LOWEST.

ELECTRIC APPLIANCE COMPANY,
ELECTRICAL SUPPLIES. 242 Madison Street, CHICAGO.

Make no Mistake this Year.
BEGIN RIGHT BY BUYING

THE lONA CEILING GUT-OUT,
SAVES

TIME, MONEY, AND SWEAR WORDS.
-Se33.d. for Frlces.-

lONAMFC, CO., 336 Congress Street, BOSTON ,

The BISHOP GUTTA-PERCHA CO.

JOHN A. HEKLY, i'niHhlout anil Goq'1 MiiDfiKor.
r, O, llAKKll, .111., TloiiBilror.

W. 11. liAKKIt, Vli-o-PrO«ldbDt.
MILIjS II, I.ANLON, Auditor.

The Complete Electric Construction Co

,

Electric Railroad Construction a Specialty.
GENERAL OFFICES: 131 LIBERTY ST., NEW YORK.

CHICAGO OFFICE: 1401 MONADNOCK BUILDING,
'^''"'''

"'Mf„!;;;„r.

B. J. Arnold, Mem. a. i. e. e.,

Consulting Electrical Engineer,

Specialty: Electric Railways and Power Sta-

tion e.

505 Kookery, Cliioago.

Tbe Osiorne Steam Engineering Co..
ENGIXEEKH,

Rooms 7M>715, 167 Dearborn S'.., • Chicago.
Representative work now In coursa of construc-

tion, 2 000 H. P. Heat. Light and Power Plant for

the Pabst Heat, Light & Poprer Co., Milwaukee, Wis.

Those who contemplate the construction of simi-

lar plants on Improved and economical lines will

do well to communicate with us. First, be sure

you will get the best, then go ahead.

SWITCH-BOARDS.

C. S. VAN NniS, 136 Liberty Street, NEW TORK.

IMPORTANT ANNOUNCEMENT!
We are now prepared
to &11 orders for the

OLD SUNBEAM INCANDESCENT LAMPS.
SUNBEAM INCANDESCENT LAMP COMPANY,

102 Michigan Avenue, CHICAGO,
t TKE ANSONIA ELECTRIC CO , Corner Randolph St. and Michigan Ave., Ohlcsgo.

Selling Agents; \ CHAS. D. SHAIN, 136 Liberty Street, New Tort.
( THE ANSONIA ELECTRIC CO., Anaonia, Conn.

CaAS. H. WILSON. QEO. W. JACKSON.

THE BEST GRADES OF

For under ground, under water, and all other conditions.

Address 420-426 East 25th Street, - - NEW YORK.
KEKBX A. BRED, Secretary and Manager.

WILSON k JACKSON,
GENEEAL CONTRACTORS,

Sti-eet and Highway constraction, Electric Conduits, Subways, Sewers, Railroad and Masonry Work-

Telephone Main 140.

Times Building, CHICAGO.

THE PULLMAN ELECTRIC CO.,

M-winding
ELEQiniQ MACHINERY,

painilg
ARMATURES, FIELDS and CONVERTERS.

Motor and J>ynamo Inspection and Maintenance.

44 So. vJefferson Street, Chicjlg-o.

w^OR,Ti3:i2sra-'X'03sr ^^^s^^w^-^^..
Ji.I5B iTOTXT IIT "O-SE.

HENRY R. WORTHINGTON,
93 and 95 Lake St., CHICAGO. S6 and 88 Liberty St., NEW YORK.

BOSTON. PHILADKLPHIA. ST. I.OUIS. DENVER. e:
THE WADDELLENTZ COMPANY,

Slo-Dcr-Speed Multipolar Generators and Motors,
ao3

WESTEBK OFFICE:
XX40 Zkilozi.a.dzi.oo]s. IIBIooIjl,

CHICAGO, ILL.

BTuxv -sron]
SEl^n FOB

CATALOG UE. BRXDCSFORT, C02TXT.
The following agencies have been established to represent the Western Department of the Waddell-Entz Company: At St. Louis. MR OWEN FORD, 620 Rialto Bldg., at Cincinnati,©., MESSRS. PRICE

GAITHER k. PRICE, Perrin Bldg.; at Grand Rapids, Mich., THE PENINSULAR ELECTRIC AND ENGINEERING COMPANY, Michigan Trust Building;
at Minneapolis. Minn.. BURTIS & HOWARD. 610 Corn Eschantre.

"WE SOLELY AMD ONLY HAVE THE EIGHT TO

USE THE NAME "PAISTE" IN CONNECTION WITH

PAISTE SWITCHES.
THE

BRYANT
ELECTRIC

COMPANY,
BRIDGEPORT, CONN.

5 AMP. Nickel.

1522 MONADNOCK BUILDING,

THOS. G. GRIER and EDWARD R. GRIER,
Western Representatives.

Bryant Electric Company guarantee Swltclies made by them.
Bemember this when sending your order.

X>TJJE1.XI

SAL-AMMONIAC.
Guaranteed Over 99 Per Cent, Fm.

ZUrXiO-XS eft? oo.,
161 Kinzle St., Chlcaso.

MICA All Sizes

anil

Qnalitioi

For Electrical Purposes.

EUGENE MUNSELL & CO.,
S18 Water Street, Wew York.

W, H. SILLS, 86 Lale Street, CHICAGO, ILL.

Sole Agents for "Micanite."

SAL AMMONIAC
(ELECTRIC BRAND)

ForElectrical Purposes
GruaraBteed 98/99% and free of lead and iron.

If you want the best quality ask youi" dealer

for this brand. Imported by

A.KL1PSTEIN, 122 Pearl St., NewYorH
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Edqbne F, Phiijjps, Preet. W. A. Hathaway, Treas.

AMERICAN ELECTRICAL
PROVIDENCE, R. I.

RAILWAY FEEDER AND TROLLEY WIRE
ELECTRIC LIGHT LINE WIRE,

Incandescent and Flexible Cords,

W. H. Sawteb, Seo'y.

WORKS,

AMERICANITE. MAGNET.
OFFICE AND ANNUNCIATOR
FARADAY CABLES. WIRES.

NEW YORK OFFICE, P. C. Ackerman, 10 Cortlaudt Street.

MONTREAL BRANCH, Eugene F. PhiUlpa' Electrical Works

BUILDERS OF

TELEPHONE EXCHANGES
d APPLIANCES.an

TELEPHONES SOLD OlITRIOHT.
Al'PAUAXrS OF BEST CHABAC'TEK,

Offices, 440 Monadnock Block, CHICAGO.

THE

"CLARK" WIRE.
For Switchboard, Railway and Motor nse, we make all

sizes of Stranded and Flexible Wire and Cables withClark'e

Insulation.

The Clark Wire has been before the public and in use for

the paet nine years, and has met with universal favor.

ThouBands of miles of this wire have been sold, and
are in nse throughout the United States and Foreign Coun-
tries, and the demand for it is constantly increasing, because

it always gives perfect satifefactlon.

Western Agents,

GREAT WESTERN MFG. CO.,

Chicago, III

In a Letler from the Inspector of the Boston Fire Under-

writers' Union, he states: '-A Thoroughly Reli-

able and Desirable Wire in every respect."

The Rubber used in insulating our Wires and Cables 1e es-

pecially chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold
weather, and Is not affected by heat.

We guarantee our Insulation wherever used Aerial, Under-
ground or Si.bmarice, and our net prices are as low, if not
lower, than any other lirs; class Insulated Wire.
We ehail be pleased to mail Catalogues willi Terms and

Discounts for Qnaotities.

EASTERN ELEaiRIC CABLE CO.,

61 and 63 Hampshire St., Boston, Mass.

Henry A. Clark,
Treaa. and Gen'l Mgr.

t^end fur Calalcgae.

IIereebt H. EtiSTis,

Prest. and Electrician.

MAITUFACTUREES OF HIGHEST GRADES OF

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N. J.

{ JOHS A. RO£BIilKe'8 80NIS CO , Chlcaeo, 171 take Street.
AuEKTSl'j 8ASI FRAKCISCO, iSanAitV Tremont i^treet,

( NEW YOHHl, 117 Liberty Street.

Incandescent Lamps Repaired.
NEW YORK ELECTRIC COMPANY, Canisteo, N- Y, and 225 Dearborn St., Chicago.

ONTRACTORS, the correspondence school of technology.
Brainard Block, Public Square. CliBVJSIiAA^D, OHIO.

Electrical Eufjineering— E. P. Roberts, M. E., Consulting Eafjineer.
Electrical Ensineerin-,'— G. T. H. Hancbett, S. B. with E. P. Roberts & Co. Instruction by Corre
Steam Engineering—Oscar Antz, M. E. & E. P. Roberts, M. E. spondence. Also Loca
Mechanical Engineering—Oscar Antz. M. E. &; E. P. Roberts, M. E. Classes.
Civil Engineering—James Ritchie, B. S., Consulting Eogineer. Send for Circulars.
Bridges and Roof Trasses—Frank C. Osborne, C. E., Consulting Engineer.

AdV'Sers on Special Matters: P. Yensen, Telephone; L. S. Siebel, Telephone; H. J. Coo :

Engines and Boilers; J. N. Richardson, Architecture.
Coiisalting Wervice : The above Consulting Engineers and Architect are prepared to undertalte

Surveys, Estimates, Plans, Specification Tests, etc., iu any line of Engineering.

Electric Light Wiring, Fire Alarm Systems
Annunciators, Bells, Tubes, etc.

THE ALIiEN-HUSSEY COMPANY,
Tel. ao'ii). 335 Dearborn St., CliiCMg:o.

HAWAVT
^.^FVSEWIRE

XOMPANY
I6t HIGH ST BOSTON

HICHE5T GRADE

TE-STEDFV5EWIRE6UNKS

JEND FOR CATALOCVE

AND PRICE LI JT5

Wai.11. !I«J
WOl'iiU aObDr

1

U-
"

\

These are tbe _j

On which we build our

DYNAMOS, MOTORS and
STORAGE BATTERIES.

"UVe Can. Sa-sre 'Y'o^x liKoney.
WKITE FOB CATALOGUES.

The Ford-Washburn Storelectro Co.,
CliEVEIiAKU, OHIO.

Chleago Ottiee, 2oe Temple Court Baildtng.
Kansas City Office, 454 Sheidley Building.

Sffickncj

Southern Agents, Southern Brass & Iron Co., Knoxvllle, Tenn.

Ouraliiity

pORCEI-AiNglANUFACTORY.

[iff:

(1

ACME" PORTABLE TESTING SET.

The mcst compact and com-

p'ete portable apparatus for meas-

uring 1 e.sistances.

Absolutely unaffected by mag-
ne ic fields o ' mechanical vibra-

tions, and well adapted for general

laboratory or shop woik.

Each set is guaranteed. Write

for descriptive circular No. 445.

QUEEN $^ CO.,
Incorporaletl,

PHILADELPHIA, U. S. A.

fleneral catalogue "T" mailed /j-ce If this advertisement ia mentioned,
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i!j8TABLI8HKD IN 1B61.

B. BHGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QAS AHD ILECTHIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-BKAXCH BTOBJK-

8184 Michigan Avenu*.

FOR SALE.
Thirty year franchise and contract for 55 arc

lamps at $160.00 per year each. Dark to midnight
moon schedule. Town of 30,090 Inhabitants. No
competition ; no gas plant, no taxation. Free
building eite 2,000 incandescente, and 40 commer-
cial area can be rented,

CHAS. E. GREGORY CO.,
49 SvuUi Jefferson St., Chicago, 111.

FOR SALE.
One ?xl2, 25 H. P. Rice Automatic Eoglne; one

Payne & Sons 9x10, 40 H. P. Automatic Engine -

Have run six monthg. In perfect order. Also a
lot of Alternators. Transformers, Dynamos,
Motors, Lamps. Sockets, Electrical Supplies and
InetrumentS) purchased at Receiver's sale.

A'ational Electric Company
Eati Claire. Wis.

FOR SAXflXS.
Two 12x14, 80 H. P. Atlaa Automatic Center Crank

Engines.
One 9x12, 50 H. P. Russell Antomatic Four-Valve

Eagine.
One 9x10, 40 H. P. Payne St Sons' Automatic Engine.
One 7x12 Bice Automatic Engine.
One 100 H. P. Dick & Church Tandem Compound

Eoglne.
The above engines were taken In exchange for

Ideal Engines. They have run less than one year
and are In good condition, and will be sold at one-
half their original cost.

i. L IDE & SON, Springfleld, 111.

FOR SALE.
fwo SOO-amperes shunt wound U. S. Dynamos.
Two 200-ampereB shunt wound U. S. Dynamos.
Two SUO-light T.-H. Dynamos, compound wound,

with Base, Rheostat and Ammeter.
Two 25-light American 2,000-c. p. Arc Dynamos.
One 50-light Sperry 2,000-c. p. Arc Dynamo.
Ten 12-lii?ht Knowles Dynamoscrith lamps.
Twelve 60-light Schuyler Dynamos. 2,000.c. p.

Two l&O-Brush Incandescent Machines, 95 voltu.

One 15-light Brush Arc, 7 amperes.
One 90-h. p. Armington and Sims Engine.
Two 120 ampere Edison Dynamos, self-oiiing.

We Buy Outright Electrical EquipmeRt.

JOHN I im m, a sufflv go.,

74 CORTDAXnT ST.. Sf, V.

Storage Battery Cells.

NEWTON BIJBBEB CO.,
178 Devonsliire St., Boston, Mass.

iOTORY NEWTOK UPPER FALLS, MASS.

$3.00 to S5.00 Per Light.
Van De Poele and Waterhouse Arc Dy-

namos 30, 35. 40, 50 and 60 lighters.

Lamps $5.00 each.

ROSE ELECTRIC LIGHT SUPPLY CO.,
ST. LOiriS MO.

Wanted: A Position.
Is your plant running to suit you? If you

want a competent superintendent or electri-

cian I would be pleased to correspond with
you. Address ^^Experience,"

Care Western Electrician,
6 Lakeside Bldg., Chicago.

Communication with parties having strong
Primary Battery; something new; for power
purposes. Also new Electrical Novelties.

Address,

GLOBE MFG. CO,,
Pinevilfef Ky,

WAIffTfSD.
Toolmaker, Machinist, used to charge

of tool room, shop machinery and re-

pairs, making tools for iron and hrass
working mach'nery and hoiler tools, wants
posit'on. Address. "Eastern," No. 319
"Wishinsfoi St.. Peoria. 111.

The Standard Open Circuit Bat-
teries of the World.

Send for CraccrLAR and Prices.

THE LECLANGHE BATTERY CO.,

Ill to 117 East 131st St., N. Y.

Stilweil's Patent Live Steam-Feed Water Purifier.

Removes all Impuritiet.

Entirely prevents SCALE In Steam
Boilers. Catalogue on application.

STILWBLL & BIERGE MFG. CO.,

DAYTON, OHIO.

WILLIAM A. ROSENBAUM,
Electrical Expert and Patent Solicitor,

Times Bnildlns, NEW YOBK.

Former Manager, now Successor to the

PiTENT Department of

THE W. J. JOHNSTON CO. , Ltd.

("I7i« Electrical TPorH.")

LAMP
LIGHTING
SCHEDULE.

Moonlight System
FOR 1894.
Now Ready

Px*lGe, Q5 Oezxts.

Electrician Publishing Co.,

6 LAKESIDE BLD6.,

CHICAGO.

IIaATINUM
For all Purposes.

Scrap and Native Platinum Purchiwed.
BAKER & CO., 408-414 New Jersey

Kailroad Ave., Newark, N, J.

HARRY G. OSBURN,
ELECTRICAL ENGINEER,

348 Dearborn Street, . . CHICAGO, ILL.
Telephone, Harrison 306.

Estimates and Specifications prepared.

SPECIALATTENTION GIVEN TO THE SUPER-
VISION OF ELECTRICAL WORK.

GRAPHITE SPECIAIiTIES
FOB EIiECTBICAIi USES:

Grapblte Bods of Varians Iiensthe, from 1-5 Ohm to 100 Olims Besistance
to the Ineh. uraphlte Boxes and Grnclbles, Beslstlng Heats

of 4,000 Degrees. Inquiries ttladly Anstrered.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

HOLMES, BOOTH £ HAYDENS,
Faclories: Walerbury, Conn. 25 Park Place, New York.

aiAiniFAOTTJEEKS OF

Bare and Insulated Wire.
Underwriters' Copper Electric Light Line Wire, Copjjer Magnet Wire,

Eonnd and Flat Copper Bars for Station Work,
Insulated Iron Pressure Wire.

PATENT
CC
IVn I\b

5J LINE WIEB

For Electric Light, Electric Kailwaya, Motel's, Telegraph
and Telephone Use.

Agents for the Washington Carbon Company. Carbons for Arc Lighting.

THOS. L. SCOVILMjm Netc Tork Agent,

J. G. BRILL COMPANY, s - - - PHILADELPHIA.
BUILDEES OF EAILWAYAM TEAMWAT GAES OP ALL GLASSES.

special attention given to the building of Electric Motor and Trail Cars,
Builders of Brill No. 21 Truck with solid forged frame, and "Eureka" Maximum Traction Pivotal Truck.

MIAMISBURG ELECTRIC CO., miamisburo, ohio.
Ulanafacturers of Burnley's Cartridge Batteries, Imperial Dry Batteries, Commutator Segments,

Commatators, Brash Copper, Brashes, Etc.
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VICTOR TURBINE WATER WHEEL.
The attention of ELECTRIC COMPANIES is called to this CEl^E*

BRA'rc:D WAXER WHEEI^as particularly adapted to their use
on accouDt of its remarkably steady motion, Hig-h Mpeed
and e^reat Kfliciency^and large Capacity foritsaiameter,
being double the I*o"wer of most wheels of same 'diameter. It is used
by a number of the leading electric companies with great satisfaction. In the
economical use of water it is without an equal, producing the highest per cent
of useful effect guaranteed.
servo FOR CAXAL.OC;UE AMU PARXICdI.ARA.
Our Horizontal "Victor" is highly recommended, as no gears are required

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of 12 inch VICTORXURmrVES arranged on a horizontal shaft with Cast-iron Flume, Draft

Tubes, End Bearings for Shaft and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
st.ictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use, we recommend them.

STILWELL & BIERCE MFG. CO., DAYTON, OHIO.

YOU WILL OBILGE
Both advertiser and publisher by men-
tioning theWESTERN Electrician when

writing to advertisers.

HAYEYOU

EXHAUST STEAM

GOING TO WASTE
?

Patentees, Proprietopa and Manufacturero of the
Weboter Vacuum Feed Water Heaterand Purifier.

Send for Catalogue.

Are your FEED "WATER HEATERS obtaining the best results, in heating and purifying the

feed water for your boilers? Are you heating your buildings with live steam or exhaust?

IF YOU DESIRE TO GET BETTER RESUXTS from your present feed water heaters,

and to heat your building by exhaust sleam, without back pressure upon engines, saving

power and water of condensation, together with GREATER ECONOMCY IN FUEL.
send for our catalogues of Webster Vacnmn Feed Water Heater and Parifler, and
Williames Vacuum System ofSteam Heating:, which contains some of the largest plants

in the United States as references. We visit plants in any part of the United States, at our expense,

furnish our apparatus, which may be attached to your present plant, upon trial, under guarantee.

Managers and Sole Licensees for the Sale of Patent
Rights in the United States.WARREN WEBSTER & CO.,

Corner Point and Elm Streets, CAMDEN, N. J,

No Use Talking.
Our catalogue and circulars describe without ex-

aggeration our goods.
PREMItJlVl MOTORS.

P. D. M. BLUESTONE BATTERIES,
NEW 10-INCH FAN OUTFIT.

Send for catalogue, and read

About Them.
Trade Disoouats.

M. R. RODRICUES,
19 Whipple Street,

TO THE c6PP£B COCNTRY
Ib but a little more than a nigM's ride in the direc-
tion of the North Star. Solid trains of coaches and
buffet sleeping cars leave Chicago each night at 8
o'clock (from C, M. & St. P. Ry. depot) via the
Milwaukee Si Northern Railroad—the North Star
Route—arriving at Champion, Mich., at 8:t)0 a. m.,
Marquette l0:'-i5 a. m., Houghton 11:30 a. m., Han-
cock 12:05 p. m., and Ontonagon 9:10 p. m. This is

the shortest, best and quickest route to all impor-
tant points on the Upper Peninsula of Michigan.
Try it. Breakfast served on trains en route.
Berths may be reserved in sleeping cars one week
in advance at City Ticket Office, No. 207 Clark St.,

Chicago.

C-S SPECIALTIES.

C-S Flush Double Push Switch.
Single Pole—Double Pole—Commutation; 3 Wire, 4 Wire.

C-S Flush Key Switch.
Single Pole—Double Pole—3 Wire.

C-S Flush Automatic Switch.
Single Pole.

ELECTRICALLY
MECHANICALLY
ARTISTICALLY PEERLESS.

O-S F lush Double Push Switch—Double Pole.

THE GUTTER ELECTRICAL & MFG. CO.,
«y So. 11th street, PliUadelpliia, Fa., V. S. A. '

lil^gWATER WHEELS
This Justly Celebrated 'Wheel is Built in Many Styles on

UPRIGHT AND HORIZONTAL SHAFTS.
It is SPECIALLY DESIGNED and ADAPTED for driving

ELECTRIC LIGHTING AND POWER PLANTS.
cmr new Wbecl secures a remarkably hiel. caarantecd P<^'«'<-n<ase. and wondorrol «(cnd^

motion, under variable loails in practice. It aflords an nnvqualed j'oncentratioii of pouei «itmn a amaii

space: and an iinproeodentoa hisli veloeil.r for a given power.
j „ - .. f,.„, h„ „ imvernor and

Its easily and quirkly operated balnnrcU Bal«- alfords prompt and efflcieiit <;<>n*™' ,';'''',
^?7f_";£f; aid

conseqierit Siic reBiilation. These wheels are in many instances operating tbe best electric plants in tliisana

other countries, fully demonstrating their remarkable adaptation to that use. . ,^ »„ nur
The attention of Electric Engineers, and others contemplating water power '^vrox'-.^.^Mf^S'^Anecliai^^^

work. We will send a hue large pamphlet, 112 pages, fully describing the wheel and var.ous plans of application.

THE JAIVIES LEFFEL & CO. and new york city-
'

EVER! ONE
Interested in Electricity should have

these works:

BADT.—New Dynamo Tenders' Hand-

Book, 150'pages, 134 illustrations, $i.oo.

BADT.—Incandescent Wiring Hand-Book,

72 pages (with 5 tables), profusely illus-

trated, $1.00.

BADT.—Bell Hangers' Hand-Book, 106

pages, 97 illustrations, fi.oo.

BADT.—Electric Transmission Hand-Book,

97 pages, 22 illustrations,and 27 original

tables, $1.00.

DESMOND.—Electricity for Engineers, 424

pages (2 vols.)j illustrated, $2.50.

HOUSTON. — Dictionary of Electrical

Words, Terras and Phrases, 700 pages,

750 illustrations, $5.00.

BERING.—Dynamo Electric Machines,

279 pages, 59 illustrations, $2.50.

MARTIN AND WETZLER.—The Elec-

tric Motor, $3.00.

TESLA.—Experiments with Alternate Cur-

rents, $1.00.

THOMPSON. — Dynamo Electric Ma-

chinery, 900 p*iges, $9 00.

Any of above, or any electrical book published,

Bent prepaid, on receipt of price,

ELECTRICIAN PUBLISHING CO.,

« Ijakeside Building, CBICACiO.

WECO CARBON BATTERY.
High Electromotive Force. Small Internal Resistance.

LITTLE LIABILITY OF CARBON BREAKING IN SHIPMENT.

SUITABLE FOR BELLS AND GAS LIGHTING.

Prices on Application.

WESTERN ELECTRIC COMPANY.
Chicag'o—

New York.
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PAETIOULAKLT ADAPTED TO DEIVING

Elsctric Light and Power Stations
On account of Ub high efficiency at all stagea of gate, steadlQeBS of motion and easy working pate, the con-
Btrnctiou of which makes It the most Ben eltive to the uctluu of a governor of any w heel on ihe market.

SEND FOR CATALOGUE Illustrating various styles of setting on both veitlcal and
horizontal nhaft.

THE DAYTON GLOBE IRON WORKS CO.
SOCCBSSOES TO

STOUT, ]niL.L.!<<l A TE1HPI.E. DAYTON, OHIO.

FUSE WIRE]-—;,,.,

AND LINKS V capacity

FOR ALL SYSTEMS, i
^"^""^0^™

The Independent Electric Co.,

39th SI. and Stewart Ave., Chicago.

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELEC-

TRICIAN when writing ~> advertisers

MAP OF THE UNITED STATES.
A large, handsome Map of the IjDited

States, mounted and suitable for ofBce or

home use, is Issued by the Burlington
Route. Copies -will be mailed to any ad-

dress on receipt of twelve cents in postage
by P. S. EusTis, Gen'l Pass. Agent, U. B.

& Q. R. R., Chicago, 111.

ELECTRIC LIGHT SUPPLIES,

ELECTRIC FIXTURES.

Send for New Catalogue.

CHICAGO GENERAL FIXTURE CO.,

169 Adams Street, CHICAGO.

Cleats, 2 or 3 wire, glazed, $30. pr IpOOO

insulators, " 12. " "

Rosettes, fiiseicss, " 6." loo

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND -.•

•. INSULATOR COMPANY,
15 Custorn House St., Boston. '

IVORTH STAR POINTS
Is the title of a book of reference for all points be.
tween Chicago and Lake Superior on the line o
the Milwaukee & Northern R. R., and is a valuable
publication for business men and touriste who may
be interested in the development of the agricult
Ural, mineral and timber resources of Northern
Wisconsin and the Upper Peninsula of Michigan.
This book, together with an illustrated pamphle
telling ^'Where the Trout Hide " will be sent free
npon application to Geo. H. Heafford, General Pas-
senger Agent, "North Star Route," Chicago, 111.

aIDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

UAIVUFACTVJBKJD BY

PHILLIPS INSULATED WIRE CO.
NEW YORK OFFICE: 39-41 Cortlandt Street. FACTORY: PAWTUCKET, R. I.

AeENCIKB

:

Electric Appliance Co., CHICAe O. Partrlck & Carter Co , FHIIiADEI/FHIA. Electrical Bnsineerlns Co., MiauHEAPOIiIS.

STANDARD
ELECTRICAL

DICTIONARY,
By T, O'COKOR SLOANE, A. M., E. M., Ph. D,

6S4 Pages. 350 Illastrations. Price «3.0U

A popular dictionary of words and terms used in the

practice of electricity.

A concise and practical book of reference for the expert

as well as the beginner.

Any subject can be found, treated in all its aspects.

As important to electrical artisans as Webster's.

No one interested in electricity should be without it.

Sent, Postage Prepaid, on Receipt of Price.

ELECTRICIAN PUBLISHING COMPANY,
6 Lakeside Building, CFiicagc.

NOW REHDY.
THE NEW EDITION OF

Prof. Silvanus P. Thompson's Book,

DYNAMO ELECTRIC

MACHINERY,
NOW READY.

Fourth Edition, Revised and Greatly Enlarged, Price $9,00,

This is the long expected edition of Prof. Thompson's
standard work. It contains nearly i,ooo pages, and is pro-

fusely illustrated.

Orders should be sent in at once,

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, CHICAGO, ILL.
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C^CDynamos^' Motors.

Lightingand Power Plants,
HIGHEST ECONOMY. PERFECT REGUL&TION.

Nttv Reaction Brush Holder Renders
Commutators Indestructible.

THE C. & C. ELECTRIC CO,,
OEKEBAIi OFFICES:

402 and 404 Greenwich Street, NEW YORK.

BOSTON, 63 Oliver Street. } BRANCH ( CHICAGO. 201 Madison Street.

PHILADELPHIA, 633 Ar-h Street, f OFFICJG^: ) CLEVELAND, Cuyahoga Bldg,

44

THE

MUNCIE"

STEEL

MAGNETS
Tie Muncie Electrical Works,

MUNCIE, INDIANA.

DYNAMOS * * MOTORS
15 to 900 lilght Capacity.

District Agencies.

l-a to 65 H. F. Capacity.

CHICAGO,
C. S. COLTON,

16S7 nionadnock Bldg.

ST. LOUIS,
ST. LOUIS ELECTRICAL SUPPLY CO.,

809 Iiocnst Street.

PHILADELPHIA,
H. MAJOR & CO.,

934 Bidee ATcnne.

Alternating Current Generators,
For Central Station Equipment.

Adapted for Arc and Incandescent Lighting.

Guaranteed Equal in Every Respect to any other Type of Apparatus Manufactured.

Slow Speed and
Close Begulation

.

Standard of Simplicity
and Durability.

ALSO
Direct Current Apparatus for Lighting Factories, Public Buildings and Isolated Plants.

Improved Long Distance Series incandescent Appara' us for Street and Commercial
Iliuminat on.

Incandescent Lamps and Sockets for use on Arc Light Circuits,

Correspondence t^olicited.

THE UNITED ELECTRIC IMPROVEMENT CO..
Drexel Building, PHILADELPHIA, PA.

THE ROYALJLTERNATOR

TRANSFORMER.
NOTE THIS: No Commutator, No Brushes,

No Revolving Armawre!

DIRECT CURRENT DYNAMQS AND MOTORS.

Besponsible Agents Wanted. Exclusive Territory Given. Correspondence Solicited.

ROYAL ELECTRIC CO., PEORIA, ILL.

Our Office is in Peoria NOT in Chicago.

STREET RAILWAY HANDBOOK.

Indispensible to every Street Railway Employe.

STREET RAILWATS;
Their Construction, Operation and Maintenance.

PROFUSELY ILLUSTRATED. X'x'loe, ^-i.OO.

Electrician Publishing Co.,
6 Lakeside Building, Chicago.
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ERIE,
Ilicheiiit Awnril nt the World'H Fair. Cliicaffo Ullice, Itookery IKuilding.

THE LATEST IMPROVED TYPE OF ELEVATORS IS THE

DIRECT ELECTRIC.
Hate loi Seen Oors?

It has many aclvan-
tages over all others
noiv in the market.

If you visit the

COIiVBIBIASf
KXPOi^ITlOlV

examine the one running in the
Department of Transporta-

tion Exhibits.

For descriptive circular, or other

nformation, address

MORSE, WILLIAMS & CO.,
1105 Frankford Avenue, PHILADELPHIA. 108 Liberty Street, NEW TOKK.
19 Pearl Street, BOSTON. 82 Church Street, NEW HAVEN.
425 Spruce Street, SCRANTON, PA. 1116 E Street N. W., WASHINGTON, D. 0.

fiS OMAHA BCILiDlNe. CHICAGO.

mfo'ls.^^M^.rA'c?uL P H O S P H O R-B RO N'Z E
REC.TRADE MARKS. I NGOTS, CASTINGS, WiRE, S HE ET &C.— ThePhosphorBronzeSmeltincCo.Limited

.2200WashingtonAve,Philadei.phia.,Pa.
_^ ORIGINAL MANUFACTURERS OF PHOSPHOR-

~72(
., Bronze IN theUnited States AND Sole

»^J:n:n:^:M?l.nl^Pm!T;^^B=^^T7R

BINDERS ^'^T"^" ^^"n'C'-A,^ f "^ I ^r Qy^ DOLLAR.

NEW ENGLAITD BUTT CO.,
PROVIDENCE, R. I., U. S. A.

H.' N. FENNER, Treasurer and General Manager.

Four Head Folishlnf; Slaohinc.
MANUFAOTUEEKS OF

ForCovcrine,TBl,E«tBAPH. TEI<EPHONE::and EI^ECTRIC IiIGHT WIKK
Large single and double BRAIDERS for covering Gables. Single, Double and Triple Winders

Improved Sii Spindle Flyer Winder for Magnet Wires.

FIK& CASTINGS A SPECIALTY.
Location at World's Columbian Exposition; Departnjent of Electricity.

Department No. 137, Group 126, Section T, Space_No. 12.

S. FEEMAN&SONSMFG. CO.,
MANUFACTURERS OF

Standard Tnbulai-, Fire Box,Vertical
and Submerged Tube ^teel

BOILERS
For Marine,

Stationary,
or Portable me.

RACINE, WIS.

OF ALL KINDS.
(Smokestacks, etc.

A specialty made of

Electric Street Railway and ,^^
Lighting Plants.

Write for Prices and Terms.

ELECTRICITY for ENGINEERS.
A NEW AND POPULAR BOOK..

Tivo Volumes, 4S4 pa^i^es, l*rofitsely Illustrated.

Price, Postage Prepaid, $2.50.

ELECTRICIAN PUBLISHING CO.,
6 LAKESIDE BUILDING, CHICAGO.

SHULTZ
PATENT ^""^^ij

Leather Woven Link Belt.

SHULTZ PATENT
Leather • Pulley » Covering.

SABLE RAWHIDE BELTING.
SEND FOR DESCRIPTIVE CIRCULARS.

( l&l Snniiner Street, Boston,
BBANCHES i »35 Pearl Street, Blew York.

( 189 Korth 3d Street, Philadelphia.

THE FALLS

Elret & MacUie Co..

Gnyaboga Falls, OMo.

Manufacturers oi

Friction Glntches,

Shafting, Etc.

Special attention given to the
Complete Equipment of

Electric Plants.

BRANCH OFFICES:

8 Sontb Canal St., CHICAGO.

39 Coitlandt St., NEW YORK.
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"Nevr York Insnlated Wire Co.,
i^OIiK mANTTFACTlIKEBiS

Wires.GRIMSHAW WHITE CORE
'""""" *""""

RAVEN CORE
''"''' """"
Wires,

COMPETITION LINE WIRES, GRIMSHAW TAPES, AND SPLICING COMPOUND,

Vulca Electrical Wire Ducts for Interior Construction.

NEW YORK— 15 Cortlandt St. CHICAGO—78-82 Franklin St. BOSTON—182 Summer St. SAN FRANCISCO—102 Sacramento St.

ELECTRICAL BOOKS ELECTRICIAN PUBLISHING CO..

6 Lalceside BIdg., CHICAGO.

WESTINBHOUSE ELECTRIC & MANUFACTURINC CO.,

We manufacture Complete Installations of

For CENTRAL STATION ELECTRIC LICHTIIMC,

LGIMG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BRA.NCH OFFICES IN ALL LARGE CITIES.

THE Testing of

Electric Railway

IN THEORYm PRACTICE.

Complete Treatise on the Construction

and Operation of Electric

Railways.

By 0. T. CROSBY and DR. LOUIS BELL.

Handsomely and Copiously Illustrated.

Mailed to any Address, $2.50.

In this important new book will be

found a full discussion of the principles,

apparatus and methods of construction

employed in electric railroading. The
reatment of the subject is thoroughly

practical, and will commend it' elf alike to

the electrical engineer, the s'.udent, and

the electric railway manager.

The necessity for such a book has been

keenly felt by every one Interested in the

subject, and in need ot accurate and

unbiased information.

CABLES.
By Herbert Laws Webb.

A New Book
Just Published.

A Practical Guide to the Testing

Electric Light, Electric Railway,

Telephone and Telegraph

Wires.

of

THE

Electric Motor

m ITS UPPLICATIONS.

By MARTIN and WETZLER.

325 Large Qaarto Pages. 354 IllnsMloiis.

Price $3.00.

Price, Postage Prepaid, $1.00

This timely work is the first American

book on Electric Motors, and the only book

in any language dealing exclusively and

fully with the modern Electric Motor in

all itj various practical applications. The

book is a handsome quarto, and many of

the cuts are full page.

No effort has been spared to make the

book complete to date, and it will prove

invaluable to every one interested in the

progress and development of the Electric

Mo'or, or the electrical transmission of

energy.

New and greatly enlarged edition, with

an appendix on the development of the

Electric Motor since 1888, now ready.

PRINCIPLES OF

DYNAMO

ELECTRIC

MACHINES
—AND—

Practical DirectionsforOesign-

ing and Constructing

Dynamos

By CARL HERING.

With an Appendix containing several

articles on Allied Subjects, and a Table of

Equivalents of Un ts of Measurements.

Cloth, 279 Pages, 59 Illustrations.

Price, Postage Prepaid, - $2.50

SEND IN YOUR ORDER NOW.

ELECTRICIAN PUBLISHING COMPANY
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THE CHLORIDE

ACCUMULATOR.
Cells from to to 5,000 amp, hours

Capacity.

Central Station and Traction Cells a Specialty.

BATTERIES FOR ISOLATED LIGHTING AND
POWER PLANTS.

Catalogue f-lyes FACTS and FIGURES.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Itullding,

FHILADELPHIA, PA.

CHICAGO OFFICE, 302 Owings BIdg.

CHAS BLIZAED, Gen'l Sales Agt.

Our Individual Arc Light

and Motor Cut-Outs

And Bequire Only One Small Wire.

eLEL'TMC SELECTOR & SIGNAL CO

(Successor to ELECTRIC SECRET SERVICE CO.,)

45 Broadway, NEW YORK.

ARE YOU LOOKING FOR AN

II I

That is Simple and effective,

Strons and duralile,

No! liable to set out of order,

Positive in action.

Complete in all details.

Practically noiseless,

Tiioroushly waterproof,

Witliout tlie use of a hood,

Moderate in price?

If you are, write us.

The WASHINGTON ALTERNATING ARC LAMP
'Will fill the bill in every particnlar.

WASHINGTON ELECTRIC CO.,
197 and 199 South Canal Street, CHICAGO.

QoojJOVVJWUij
Manufactured by

SOU to 3017 St.,

'')

ST. LOUIS, MO.
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THE NEW LAMP
For Alternating Circuits, 30 or 50 Volts.

Simplest and Best.

Most Positive in Actioni

Embodies Neva Ideas in Every Detail,

laomr in Price.

IVIade in Various Ornamental Styles.

WRITE FOR CIRCULAR.

Don't forget that we also carry a most com-

plete line of arc lamps for constant potential

circuits, street railway circuits, etc.

UNITY BUILDING,
CHICAGO.

TELEPHONE BUILDING,
B8TABJLISHBD 1881. NEW YORK CITY.

The

tr VfXiX^i « x n y,v^- ¥J!?^.iSSK;5ss;r.l:

Electric

120 LigM, 2,000 C. P» Brash. Arc Dynamo'-MDirect Connected.
FROM WOBIiD'IS FAIB EXHIBIT.

OXjES^V-ES A. T^ 13, O XX I O.



WESTERN ELECTRICIAN. January 13, 1894

The new Metropolitan Incan-

new method of construction, that

proval of all who desire a

HIGH GRADE
Send for sample order now.

WM. H. McKINLOOF, President.

g// descent Lamp uses an entirely

^ cannot fail to meet with the ap-

FILAMENT LAMP.
The prices are "all right."

W, C. McKINLOOK, Secretary,

Metropolitan Electric Co.,
OHIC^QO, ILL.

Offices, 522-523 Monadnock Bldg, Salesroom, 307 Dearborn St.

WE ARE ALSO EXCLUSIVE HANDLERS OF

Pajste Exentric Switches

and Specialties.

Schaffer Porcelain Rosettes.

T.-H. Arc Lamp Oiutcli,

-A.LSO

-A-ILSO

/fcflOPOLlIftit

General Electrical Supplies.

"MAC TAPE,
A new specialty of great value
for Armature and Field Magnet
Wrapping.

We are making prices

to suit the times.
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STANDARD ELECTRIC CO.
General Offices: Suite 625. Home Ins. BIdg., PUiPAPn
Works: 313-317 South Canal Street, unluAQU.

suildehs
OF THE STMDARD SYSTEM OF ARC UGHTIHG.

FOR

FURTHER

INFORMATION

ADDRESS
THE
GENERAL

OFFICES.

The ANNUAL REPORT of your plant, soon due, may

suggest additions or betterments for the purpose of

earning a larger dividend for the year 1894.

Perhaps you have not earned a dividend*

In this case there is A CAUSE.

See to it that your station is equipped with modern

machinery—apparatus known to be efficient, dur-

able, and simple.
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Columbia Incandescent Lamps.

UNEQUALED IN QUALITY.

The only Strictly High Grade Incandescent

Lamp Manufactured in the United States, under and

by authority of court, by a decision rendered in our

favor on the 21st day of April, 1893.

By reason of the magnificent support which has been

given this Company during the past year and especially

since the decision in our favor denying an injunc-

tion applied for by the Edison Company, we have

been enabled to largely increase our manufacturing

facilities, which has been the means of bringing about a

reduction in the price of Incandescent JLamps^ there-

by giving all users the benefit of our splendid victory over

the Trust.

We shall therefore make a reduction in the price of

Incandescent Lamps, to take effect on and after January

10th, 1894. Price list will be furnished on application.

f At the same time we shall maintain the Sigh
This "Incandescent Lamp standard of the Columbia Lamp and shall bXw&js kee^

laWlUlly made. pace with any improvements that may be made. Our

lamps will be found to be the most uniform in general results of any now offered to

the trade. They are long-lived ^ efficient and will maintain their candle power

to the highest degree.

Our policy in regard to patent litigation and protection to users has been out-

lined during the past month in the electrical journals.

We solicit your orders on the merit of the goods which we produce, as well as on

the policy which has been heretofore outlined.

THE COLUMBIA INCANDESCENT LAMP COMPANY,
1910-12-14 Olive St.. ST. LOUIS, MO.



1\^WI ||1\^ I

):

19 i&94

BRARY.
r

$8 per Annum. EVERY SATURDAY. 1 cents per Copy.

Vol. XIV. CHICAGO, JANUARY 2o, 1894. No. 3

PARANITE
WIRES AND CABLES

ARE THE ONLY BUBBEK INSULATIONS MADE

West of tlie Allegheny Mountains.
AGENCIES.

Eleotrlc Appliance Co., Chicago.
Duerr & Rohn, Milwaukee.
Hess Electrical Co.. Des Moines.

T. W Wolf© Electrical Co.. Omalia,

Gate City Eiec. Supply and Con. Co., Atlanta.

Cleveland Eiec. Mfg. Co.. Cleveland.
Poat-Glnver Electric Co , ClncinDati.

Southern Eugineering Co., LouisviUe.

Electrical Engineering Co., Mlnneapoil3.

MANXJFACTUKED BY

The Uim Eublier i ImM fm Co,,

Office, Marlon, Ind. Factory, Jonetboro, Ind.

1(

THIS NZSITIT BZSACON
INCANDESCENT LAMP.

PBOTBCTED by the "K. A C." ITnited States PATSNT8.
Loweetwce gcnd fop REDUCED PRICE LIST,
Snpertor Filament.

Absolutely Non-Infringing.
Finest Vflcunm.

Beacon Vacmim Pump & Electrical Go., irTineton^tJItti.'BosSbBr.MAss.

INCANDESCENT ARC LAMP?
Whafa the matter with a straight incandescent lamp which for the same power consumed

gives a more satisfactory illumination, and is cheaper to install and operate?

This is the Packard ]U.O€}UIi, made by the

NEW YORK & OHIO CO.. Warren, Ohio.
200, 300 and 500 candle power, 1% to 3 watts per candle power ef&ciency.

MANUrAOTtTKER OP

inrsuiiATXsD eiiEctrig wire,
FUISXIBI^X: COBr>» and CA'BUES.

SOO and fSOU ITorth Third Street. FH1IAPBI.PH1A, PA.

NEW YORK OFFICE, 39 Oortlaodt Street.

BEST OF ALL IS

Made by J. H. BUNDIEIiIi A CO., 76 Gortlandt St., ITew ¥ortc.

Best Conatructlon and Ingredients. Strongest, moat Durable and Reliable. Size 6x2H, 60 eta. per cell.

LIBERAL DISCOUNTS.

AMERICAN
CARBONS.

Burn them up and burn them down,
That is what they are made for. Some Carbons are not fit

to burn in an arc lamp, they are more suitable for the furnace.

The American Carbon is a success ( And the prices—you
Our customers say so and keep right < ought to know about
on using them. ( them. Write us.

GEO. G. GARTER & CO.,

1663 Monadnock Block,

CHICAGO.

WESTON ENGINES.
HIGH PRESSURE BOILERS.

COMPLETE POWER PLANTS.

ESTIUA.TBB AND DBAWmGS BUBMITTBD.

WESTON ENGINE CO.,
Painted Post, N.Y.

REPRESENTATIVES :

Julian SchoU & Co. . 126 Liberty St., New TorR.
eeo. D. Hoffman, 82 Lake St., CMcago, m,
H. M. 9alElei[Go..3d &AroliSts., FUladelpMa.

THE ROYALJLTERNATOR
TRANSFORMER.

NOTE THIS: No Commutator, No Brushes,

No Revolving Armature!

DIBEOT CTTRKENT DYNAMOS AND MOTORS.
BoBponalble Agents Wanted. Eiclufllve Territory Given. Oorreapondence Solicited.

ROYAL ELECTRIC CO., PEORIA, ILL.

Our Office is in Peoria NOT in Chicago.

WILLARDL. OANDBE, l Bnalnena M«i,«i.ora
H. DUBANT OHEEVEB, J

"""'eSS managera. GEO. T. MANSON,
Gen'l Supt.

THE OKONITE COMPANY LIMITED,

^t.ON'->:

fTRADSMARKl

1 3 Park Row, New York.
INSULATED

WIRES AiDCABLES,
For Aerial, Submarine and Underground Uit.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

^BRANCHES: CIilcaEo. Boston, Philadelphia, Minneapolis, ClnoinnBtl,
Omaha, I,oal.Tille, St. Iionls, San Francisco, Irfindon and So. America.

City,

Perfect Arc Gut-Dut.
GUARANTEED FREE FROM DEFECTS.

Meets all requirements Board of Underwriters.
Special prices to Central Stations. Write for prices.

The E. 6. Bernard Co., Manufacturers, Troy, N.Y.

CHBAPEST.

Omtslde View

NatlORal India

Rubber Co.'s

Wires and Cables.
FEEDEBICK S. MINOTT, General Manager. Factory and Offloes:

BRANCHES: DDICTni D I
Cliicaaro, 307 Searbom Street. DnIoiUL, n. I,
New York Office, 4»J Broadway, H. L, Burdlck, Mgr.

MAGNETO WATCHMEN'S CLOCKS.

HOLTZER-CABOT ELECTRIC CO., 92 Franklin St., Boston, Mass.
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LONG DISTANCE
TRANSMISSION OF POWE

BY ELECTRICITY.

THE MOST EFFICIENT AND SUCCESSFUL SYSTEM OF

ra^nsixiissiozi of Po^u^er
IS THE

Greneral Electric Company's

THREE-PHASE SYSTEM.
IN ECONOMICAL AND SATISFACTORY OPERATION

IN SEVERAL PLANTS IN THE UNITED STATES.

THIS SYSTEM IS AN ABSOLUTE AND CONCRETE FACT. IT IS NOT A
NEBULOUS PROMISE.

THREE-PHASE GENERATORS.
THREE-PHASE MOTORS.

WATER POWERS UTILIZED FOR MILLS, FACTORIES. MINES, ETC.

GENERAL ELECTRIC COMPANY.
Main Office, Schenectady, W. Y.

44 Broad Street, New York. 620 Atlantic Ave., Boston, Mass.
173 and 175 v^dams Street, Chicago, 111. 509 Arch Street, Philadelphia, Pa.

Fifch and Race Streets, Cincinnati, Ohio. 401-407 Sibley Street, St. Paul, Minn.
Equitable Building, Atlanta, Ga. 1333 F Street, N. W., Washington, D. 0.

15 First Street, San Francisco, Cal. Masconic Temple, Denver, Colo.

All Business Outside the United States Transacted by the Thomson-Houston International Electric Co.. 44 Broad
St., New York City.
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tjias Liightlng, Electric.
Holtzer-Cabot Electric Co.

<Keneral RIec. t^upplles.
Bernard Co., The E. G.
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Bunnell A Co., J. H.
Carter A Co., Geo. G.
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Hammond Cleat A Ins. Co.
Holtzer-Cabot Electric Co.
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Little, F. P. Elec. C. A S. Co.
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Baggot, E.
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Incandpscent Iiamp Ke-
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Hart A Hegeman Mfg. Co.
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Kartavert Mfg. Co.
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Mica Insulator Co.
Moore, Alfred F.
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McLeod, Ward A Co.
National India Rubber Co.
New York Insulated Wire Co.
OkoniteCo., The.
Phillips Insulated Wire Co.
Standard Paint Co.
Taylor, Dee A Mack.
Vulcanized Fibre Co.
Washington Electric Co.
Western Elec. Supply Co,

Insnla*^ed IVires and
Cables—nia^net "VFire,

American Electrical Works.
Bishop Gutta Percha Co.
Bunnell A Co.. J. H.
Carter A Co., Geo. G.
Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire A Cable
Co.

Gushing & Morse.
Eastern Electric Cable Co.
Electric Appliance Co.
Great Western Mfg. Co.
Holmes, Booth A Haydens.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred P.
McLeod, Ward A Co.
National India Rubber Co.
New York Insulated Wire Co,
OkoniteCo.. The.
Phillips Insulated Wire Co.
Roebling's Son'8Co.,J. A.
Shawmut Fuse Wire Co.
Spruance, D. C.
Taylor, Dee A Mack.
WaddeU-Entz Company.
Washington Electric Co.
Western Electric Co.
Western El< c. Supply Co.

JLamps, Incandescent.
Am. Electric Mfg. Co.
Beacon Vacuum Pump &

Electrical Co.
Berneteln Electric Co.
Carter A Co., Geo. G.
Central Electric Co.
Columbia Inc. Lamp Co.
Electric Appliance Co. ^

General Electric Co.
Metropolitan Electric Co.
New York and Ohio Co.
New York Electric Co.
Sunbeam Inc. Lamp Co.
Taylor, Dee A Mack.

I^iSbtnins Arresters.
Central Electric Co.
Electric Appliance Co.
VanNuis, C. S.

magnet IVire.
(See Insulated Wires.)

niica.
Johns Mfg. Co., H. W.
Munsell A Co., Eugene.

Slinlng Apparatus, Elec.
General Electric Co.
Great Western Mfg. Co.
Independent Electric Co.
Weatlnghoofie £1. & Mfg. Co,

motors.
Brush Electric Co.
C. A C. Electric Co.
Foru-Washbiirn Stcrel. Co.
Fort Wayne Electric Co.
General Eleo'rie Co
Great Wester^i Mfg. Co.
Gregory. Chas. E. Co.
Muncie Elect. Worka.
Royal Electric Co.
Sioux City E. S. Co.
Taylor, Dee A Mack.
Waddell-Entz Company.
Westinghouse El. A Mfg. Co.

Paints.
Standard Paint Co.

Patents.
Rosenbaum, Wm. A.

Phosphor Bronze.
Phosphor Bronze Sm.Co.,Ltd,

Platinum.
Baker A Co.

Porcelain.
Empire China Works.

Publishers, Eiectricat.
Electrician Publishing Co.

Push Buttons-
Central Electric Co.
Electric Appliance Co
Metropolitan Electric Co.

Rheostats.
General Electric Co.
Washington Electric Co.

Sal Ammoniac.
Innis A Co.
Klipsteln, A.

Second-Hand Electrical
Machinery.

Beggs, J. E. Mach. A Sup.Co.
Gregory, Chas. E. Co.
Rose Elec. Lt. Supply Co.

Bilb Braid.
Boston Braid Mfg. Co.

Speakine Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R.
Western Electric Co.

Spepd Indicators.
Queen A Co. Incorp.
Whitney Elec. Instrument Co
Steam Ileatine.
Webster A Co., Warren.

Steam Pumps.
Worthington, Henry R.

S* erase Batteries.
Bradbury-Stone Elec. S. Co.
Electric Storage Battery Co.
Pumpelly-Sorley S. B. Co.

StoTes. Electric.
Consolidated Car-HeatingCo

Street Cars.
Brill, J. G. Co.

Tapes, Irsulating.
American Electrical Works.
Central Electric Co.
Crescent Ins. Wire A Cable
Co.

Cushing A Morse.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co. , The.
Phillips insulated Wire Co.
Standard Paint Co.
Taylor, Dee A Mack.

Telegraph Apparatus.
Central Electric Co.
Electric Appliance Co.
Electric Selector A Signal Co

.

Greely A Co., TheE. S
Metropolitan Electric Co.
Stone, O. M.
Western Electric Co.

Telephones,
Brown Telegraph A Tele-
phone Co.

Western Electric Co.
Western Tel. Const. Co.

Transformers

.

Royal Electric Co.
Stanley Electric Mfg. Co.
Taylor, Dee A Mack.
Western Elec. Supply Co.

Tracks, Eleciric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Tools.
Lunkenheimer Co., The.

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel ACo., Jas.
StllweU A Blerce Mfg. Co.

UniTcrsKies.
Correspondence School of
Technology.

Institute of Technology.

Valves.
Lunkenheimer Co., The.

Varnishes.
Standard Paint Co.

Water Heaters.
Webster A Co

.
, Warren

.

TVaterM^heels.
Leffel A Co., Jas.

AVire, Bare.
Bishop Gutta Percha Co.
Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire A Cable
Co.

Electric Appliance Co.
Holmes, Booth A Haydens.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
National India Rubber Co.
OkoniteCo., The.
Phillips Insulated Wire Co.
RoeWmg's Sons' Co., J. A.
Spruance, D. C.
Taylor, Dee & Mack.
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ARE YOU PAYING TOO MUCH FOR YOUR CANDLE?
First Cost Does XTot Decide It.

^'AMERICAN" LAMP
IS "LONG LIVED."

St. Lodis, Jaoaary 10, 1892.

GRAND BILLIARD HALL.
In reply to your letter Inquiring about service

of your liimpa, I am compelled to noknowledge
them to be (he best lamp I hare fvcr ufcil for life

nml brllUnncy. I put In one bundred of your 24

o. p. Ifinips ou July 8, 1891, nn«l biivo quite n num-
ber of then In U80 yet. My avernge run is 10';

hours per day for seven days a week. These lamps
still maintain Ibelr candle power so wtdl that it 1b

almost impossible to distinguish the old from the
new lamps. Keepeotfully,

0. A. COLLETT, Engineer.

"AMERICAN" LAMP
IS "EFFICIENT."

After uaiuff your Inmpa for three moDtha, we
And in them more than i/oii rtini'^ented as to their
life and offlcleucy. lu proor of their offlciency we
would eay, we are easily carrying 276 of your 16 o.
p. lamps on our dynamo, Edison pattern, while the
estimated capacity of same is only 'i'25 16 o. p.
lamps at 101 volts. We are also pleased to nay
that, notwithstanding the overload, we are not
troubled with heating of commutator or bearings,
which we know to have been the caae before your
lamps were used on this dynamo. We will soon
place another order with you. Yours truly,

St. Louis Refbigkiutoe & Wooden Gutter Co.

''AMERICAN" LAMP
IS "QUITE SATISFACTORY."

Municipal Elkoteic Liohtino and Power Oo.,

Offices, 611 N. Fourth St.

St. Lours, September U, 1892.

During the past year we have used many of
your lamps and have found them in (til particulars
quite satisfactory, which you no doubt have under-
stood because of the continuance of the orders.

Youra truly,

JAS. I. AYER, General Manager.

"AMERICAN" LAMP
IS ''MOST ECONOMICAL."

THE MOST ECONOMICAL.

We have need your American Lamp for the

last six months and are very much pleased with

them. Indeed, think It the most economical lamp
that Street Railway Company can use.

Yours very truly,

SOUTHERN RAILWAY CO.
St. Louib, Mo.

TAYLOR, DEE & MACK,
(Formerly Taylor, Goodhue & Ames),

348 Dearborn Street, CHICAQO.

Imirbil to

CD u F=? r^ w:
ALTERNATING CURRENT INDICATORS

Are now ready. Before purchasing elsewhere send for our Supplemen-
tary Catalogue which contains the prices and description of the above
instruments, and also a list and prices of other new instruments of

our manufacture.

WJiitney Electrical Instrument Company,
146 Franklin Street, BOSTON, MASS.

Fenaoook, IV.H.,1J.t». A.—FACTORIES :-Blierbrooke,F. 4^., Canada.

AeE9fTS

:

Chicago, 111., Electric Appliance Co.
Cincinnati, Ohio, Nowotny Electric Co.
Halifax. N. S.. John Starr Son & Co.. Ltd.
Lynchburg, Va., The Poole Electric Co.

Montreal, P. Q., T. W. Neas & Co.
New York City, Geo. L. Colgate, 136 Liberty St.

San Francisco, Oal., California Electrical Works
Toronto, Ont., Toronto Electrical Worts.

the: partz
Acid Gravity Battery,

(Patented.)

The Higrhest Voltage and Most Constant
Open Circolt Battery.

Use the Partz Silplio-Clirofflic Salt.
(Patented.)

Xo handling of Fluid Acids or Mixing of Chemicals.

Send for onr Catalosrue, and let

focts oonvinee yon.

Our Exhibit at the Chicago World's Fair la in the Weat
Gallery of Electricity Building.

THE S.S.WHITE
DENTAL MFG.CO.,

PUladelpIua, New York, Boston, CUcago, Brooklyn, Atlanta

Awarded First Preminin at the World's Fair.

Excellence of

Material and

Construction.

High

l:2sulation,

Reliability and

Durability

Under the

Most

Exacting

Conditions.

BBKD FOR »AaiPLiEe« AND PBICKS.

GUSHING & MORSE.
General Weatem Agents,

225 Dearborn St., Chicago.

W. R. BRIXEY, mr.,

203 Broadway, New York.

SPECIAL ANNOUNCEMENT.
id 99THE HELIOS

SPECIAL ALTERNATING ARC LAMP
Can be run three in series from 105 Yolt secondary circnit.

STANDARD ALTERNATING ARC LAMPS
Can be run in multiple from 50 or 100 volt secondary circuits by Spencer Economy Coils.

No Special Transformers Necessary. No Dead Besistancc Beqnlred.
No Cbange of Wirine-

Helios Carbons will be sold only with the Helios Lamp, The Helios is the only lamp that has a legal
right to nse the reflector plate between the standards, withoat which one-half of the light is wasted.

HELIOS ELECTRIC CO., 1310 Filbert St., Philadelphia.
Eastern Agents:

STANLEY ELECTRIC MFG. CO.,
Pittsfield, Mass.

Eastern Penn. and Southern N. J. Agency:
RADIANT ELEOTEIC CO.,

1223 Market Street, Philadelphia, Pa.

Weatern Agents:
THE ANSONIA ELECTKIO CO.,

Chicago, 111.

Southwestern Agents:
ST. LOUIS ELECTRICAL SUPPLY CO,,

St. Louia, Mo.
Canadian Agency, Canadian General Electric Co., Toronto, Canada.

STREET LIGHTING FROM ALTERNATING CURRENT DYNAMOS.
Lamps, Series Sockets,

New Prices given on Street Fixtures, Poles,
Bank Boards, Meters

And all accessories for the use of SERIES LAMPS on ALTERNATING CURRENT DYNAMOS.

This system permits a PROFITABLE and SATI8FACTOBT method of street illumin-
ation and should he investigated hy every plant using alternating current apparatus,

WRITM FOU FURTHER PARTICVLARS AND PRICES.

OUR SERIES LAMPS
Will show you a COMPARATIVE SAVING equal to their FIRST COST in POWER CONSUMED.

BERNSTEIN ELECTRIC COMPANY, 620 Atlantic Ave., Boston, Mass.
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WORTH A BUSHEL OF MEDALS

!

An Award from the World's Fair that is a Testimonial of Real Merit.

mOHAHIOU. ABC tUCIBIOAL TErtS

CHAS. F. FOSTER,
MECHANICAL ENGINEER.

R. H. PIERCE,
ELECTRICAL ENGINEER.

OFFICE OF

D. H. BURNHAM, DIRECTOR OF WORKS,

WORLD'S COLUMBIAN EXPOSITION,

JACKSON PARK,

CHICAGO.
December 7th, 1893,

Central Electric Co.,
Chicago, Ills.

Gentlemen:-
I beg to acknowledge receipt of yours of the 25th ult .

,

asking about what experience we have had with the Okonite wire
furnished for Fire and Police circuits at the World's Pair Grounds.
I note that you received a letter^from me stating that» I knew noth-
ing about this wire. The letter to which you refer was written
by my Assistant during my absence, and the wire which you furnished
was all used up before he had anything to do with this portion o£
our work.

The wire to which you refer was used nearly all, or
wholly, for undergroimd work in ducts, which were much of the time
filled with water and ic6, and I have never had any report of any
trouble on these circuits due to the Insulation of it. To the
best of my knowledge they have worked satisfactorily all the time.

Yours "very truly.

Electrical Engineer.

Cable Address
"MACKIN LOCK -CHICAGO?

wm
TRADE MARK

^^&&mii^mo?»t^9-ip^^

\\mi ilfriftr €ajit|imt^,

^ Dec. 12, 1893.

R. H. Pierce, Esq.,
Electrical Engineer, World's Columbian Exposition,

Jackson Park, Chicago.

Dear Sir:-
We have your valued favor of the 7th inst . , and beg to

thank you for the information contained therein in regard to your

experience with the Okonite wire furnished you for Fire and Police

Circuits at the World's Fair Grounds.
We look upon your testimony as of more value than a bush-

el of medals, and beg to assure you that we appreciate your kind

expressions.
Yours trujy^

WRITE NOW FOR OUR NEW CATAUOCUE
Copy.
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Don't make a
Alternating Arc
investigating

By Buying any
Lamp before

the

MOIT-ARC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-

equaled simplicity with absence of all objectionable features heretofore
present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers will be STUCK on because they don't

have to MONKEY with it every few days, taking it down to clean

and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION AND SUPPLY COMPANY,
McDOUGALL, LUCAS & CO., Genl. Western Agents, The Rookery, Chicago. BUFFALO, N. Y.

THE WADDELL-ENTZ CO.'S

Direct-Connected Railway and Lighting Generators.

SIXTEEN

SOLD

IN

SIXTEEN

DAYS,

DIRECT CONNECTION SAVES 15 TO 25 PER CENT. IN FUEL.
COMPACTNESS SAVES 50 PER CENT. IN COST OF BUILDING.
SLOW SPEED SAVES IN REPAIRS AND BREAK-DOWNS.

General Offices: 203 Broadway, New York. Chicago Office: 1 139. 1 140 Monadnock BIdg..
J. HOLT GATES, Manager.

OWEN FORD, 620 Rialto Bldg., St. Lonis, Mo. BURTIS & HOWARD, 610 Corn Excbaage, Minneapolis. Minn,

PENINSULA ELECTRIC AND ENGINEERING CO., Michigan Trnst Bldg., Grand Rapids, Micli.
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ale Cheap.
600,000 pounds of Safety,

Grimshaw, Okonite, and. E. M.
W. Rubber Covered Wire, va-

rying in size from 0000 to 18

B. & S. This wire has been

purchased by me from the

World's Fair, and must be sold

in Sixty Days.

The wire has been used UNDER COVER,

IS AS GOOD AS NEW, and will be seld

CHEAP FOR CASH.

r>. C. Spruance
J5.\xciit:oriuLia:i Hot;el,
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"IDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

XiO^T^ COST.
' nANDFACTCKKD BY

PHILLIPS INSULATED WIRE CO.
NEW YORK OFFICE: 39-41 Oortlandt Street. FACTORY: PAWTUCKET, B. I.

AOEWCIES:
Electric Appliance Co., GHICAOO. Fartrick & Carter Co . PHIIiADEIjPHIA. Electrical Enslneerln>; Co.. BIIIVJiEAPOIill*.

VULCANIZED FIBRE CO.

:£IX> 1878.
soiiE hanijfavstu.^ers of

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

nrxi^^S^S^DEi,. The Standard Electrical Insulating Material of the World. i4i>*L?l¥!f^ t.

The "Ideal " Storage Battery
For all Classes of fort wliere LiiM M Power are Reprefl,

Sole Maniifjictiirerof Micanite Plates. roimniitatnrSPETn"'ntP, Rings,
Washer?', Tubes, Truiigtis, Taper Riiign, Cloih, I'liint, elc,

FOR ELECTRICAL INSULATION.

KORTH AMERICAN PHONOGRAPH COMPANY.
Chioago, III., September 13, 1803.

MESSRS. BRADBURY-STONE STORAGE BATTERY CO., Lowell, Mass.
Gentlemen:—"We tnko n great deal of pleasure in beinp able to laud the merits nf the Bradbury-

Stone Ideal Storage Battery for use iu connection with Ibe Phouograph. Within the last few months
we have purchased in all several hundred of your cells, and have shipped them on orders to various
parts of the couutry in almost every conceivable manner. They have withstood the most severe tests,

and have in all cases given entire satisfaction.

Yours truly, THOS. R. LOMBARD, General Manager.

Thousands in use all over the country.

Bradbury-Stone Electric Storage Co.
I

Boston Office, 512 ExcliaDge Bldg. LOWELL, MASS.

EWART
FRICTION

CLUTCH.
Especially designed for heavy
duty at high spead, and fully
guaranteed.

Complete Power Eqnip-
ment for Electric Plants.

The Standard IVater-
Tube Safety Boiler.

Coal and Ashes Uand-
llDg^ ilIachiner}^

MANUrACTPRED BY

LINK-BELT MACHINERY CO.,
Ensineers, Founders, aiaehlnists. CHICA.O-O

REGISTERED

MICA INSULATOR CO.
218 WATER STREET, NEW YORK.

PUMPELLY-
SORLEY
STORAGE
BATTERY.

Slade Electro-Chemieally.
Xo Applied Active mate-
rial or ''Paste."

Plate made from one in-
tesral piece of rolled
lead.

No joints; no solder.
JHiSh efliciencF, capacity
and dnrability guaran-
teed.

I^i^htins plants and cen-
tral station auxiliaries
installed.

Portable cells, all sizes.

170 South Clinton Street, CHICAGO.

HART FLUSH SWITCHES.
5 and 10 Ampere Single Pole.

10 Ampere Double Pole.

10 Ampere Three-way.

The Only Snap Switch that has

PROVEN A SUCCESS.

For Sale by All Supply Honsea.

THEHAETeEMAIMM.
HARTFORD, CONar.

Exhibit at the World's Fair, Section S, Space 5, South-

west Gallery Electricity Building.

A NEW BOOK.
nxro^w"

ELECTRIC TRANSMISSION HAND - BOOK,
Lieut. F. B. Badt's latest addition to our famous iiand-book series, of

which 30,000 copies have been sold. The new book deals in the author's
well-known practical style with all the problems of Electric Power
Transmission.

NOW READY. FRIGES $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.
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VICTOR TURBINE WATER WHEEL.
_^ The attention of ELECTRIC COMPANIES is called to this CE:E.E.BRAXC:D AVAXER WIIESI^as particularly adapted to their use

on account of its remarltably steady motion, iiiglt !>»peed
and cfreat Efficiency, and lar^e Capacity for its diameter,
being double the PoTi'er of most wheels of same diameter. It is used
by a number of the leading electric companies with great satisfaction. In the
economical use of water it is without an equal, producing the highest per cent
of useful effect ;;uaranteed.
SEI\» FOR CAXAEOGUE AJ¥U PARXICCJI.ARA.
Our Horizontal "Victor" is highly recommended, as no gears are required

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of 12 inch VICXOR

XURBII\ES arranged on a horizontal shaft with Cast-Iron Flume, Draft
Tubes, End Bearings for Shaft and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use, we recommend them. -t

STILWELL & BIERCE MFG. CO., DAYTON, OHIO.

YOU WILL OBILGE
Both advertiser and publisher by men-
tioning theWESTERN Electrician when

writing to advertisers.
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Manufactured by The Butlcf Hard Rubber Co., 33 Mercer St., N. Y.

SSgWATER WHEELS
This Justly Celebrated Wheel is Built in Many Styles on

UPRIGHT AND HORIZONTAL SHAFTS.
It is SPECIALLY DESIGNED and ADAPTED for driving

ELECTRIC LIGHTING AND POWER PLANTS.
Onr new "Wheel secures a remarkably bif-h gnaaranteed pcrcentasre, and fronderral steadiness of

motion, under variable loads in practice. It affords an nnetiDiued concentration of power withm a small
space; and .in anprocedented hieh velocity for a given power.

Its easily and quickly operated balanced eratc affords prompt and efficient control by a governor, and
consequent fine rcffnlation. These wheels are in many instances operating the beat electric plants in this and
other countries, fully demonstrating their remarkable adaptation to that use.

The attention of Electric Engineers, and others contemplating water power improvements is directed to our
work. We will send a fine large pamphlet, 112 pages, fully describing the wheel and various plans of application.

THE JAMES LEFFEL & CO.*To''n*'.^w'?oS''kc?t"v'?'

slubber Covered Rolls

Valves.

ngs for Steam
Hammers,

Storage

Battery

Jars.

Spring Rubber of any Elasticity or Hardness to Sketch, Model or Mould.

Newton Rubber Company,
C>£Q.oe:

John Hancock Bldg., 178 Devonshire, and 35 Federal St., Boston, Mass.
Factory, Newton Upper Falls, Mass.

EVERY ONE
Interested in Electricity should have

these works:

BADT.—New Dynamo Tenders' Hand-

Book, 150 pages, 134 illustrations, $1.00.

BADT.—Incandescent Wiring Hand-Book,

72 pages (with 5 tables), profusely illus-

trated, $1.00.

BADT.—Bell Hangers' Hand-Book, 106

pages, 97 illustrations, $1.00.

BADT.—Electric Transmission Hand-Book,

97 pages, 22 illustrations,and 27 original

tables, $1.00.

DESMOND.—Electricity for Engineers, 424
pages (2 vols ), illustrated, $2.50.

HOUSTON. — Dictionary of Electrical

Words, Terms and Phrases, 700 pages,

750 illustrations, $5.00.

HERING.—Dynamo Electric Machines,

279 pages, 59 illustrations, $2.50.

MARTIN AND WETZLER.—The Elec-

tric Motor, $3.00.

TESLA.—Experiments with Alternate Cur-

rents, $1.00.

THOMPSON. — Dynamo Electric Ma-

chinery, 900 pages, $9.00.

Any of above, or any electrical book published,

Bent prepaid, on receipt of price.

ELECTRICIAN PUBLISHING CO.,

6 Iiafeeslde BnUdine, CHICAGO.
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PARTIOULAELT ADAPTED TO DEIVINQ

Electric Light and Power Stations
iiqi On scconnt of its high efficiency at all stages of gate, steadiaeas of motion and easy working prate, the con-
"7 straction of which makes it the most Benslcive to the actiun of a goveiaor of any wheel on the market.

SEND FOR CATALOGUE "'-'-""e varlona sWe^^^ofjettin^_ on both ve,,^^^^

THE DAYTON GLOBE IRON WORKS CO.,
SnCOBSSORS TO

STOUT, nililiS A TE1IIPI.E. DATTON, OHIO.

FUSE WIRE) *^«—*,„^

AND LINKS ^
Capacity

FOR ALL SYSTEMS. ) ^"'"un^J™.

The Independent Electric Co.,

39th SI. and Stewart Ave., Chicago.

ELECTRICAL ENGINEERING
Tanffht thorontjhly day and night at the IIVSTI-
TUTE of TKCHMOIiOWY, 151 Tliroop
Street, Chioaeo, 111. Amatenre, Artisans
aod others aseieted Practioixlt In any line, and
Inptracted in the latest and most improved
methods.

Mechanical Draughtino, Mathematics, Elec-
trical CalculatlonB, Archltectare, Mechanics, also

aught day and night.

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for oiBce oi

home use, is Issued by the Burlington
Route. Copies will be mailed to any ad-

dress on receipt of twelve cents in postage
by P. S. Edstis, Gen'l Pass. Agent, C. B.
& Q. R. R., Chicago, 111.

THE PERKINS ELECTRIC SWITCH MFG. CO..

SNAP SWITCHES, DOVETAIL ROSETTES, LAMP SOCKETS, ETC.

p. O. BOX 816, HARTFORD, CONN.

FOK THE-

BINDERS ^^^m" ELECTRicmil,^ f "^ I %r QjfE DOLLAR.

m ffILL OBLIGE

Both Advertiser and Publisher

by Mentioning the

festern Electriciiin

When "Writing to Advertisers.

THE

Electric Railway

IN THEORY AND PRiCTICE.

Complete Treatise on the Construction

and Operation of Electric

Railways.

By 0. T. CROSBY and DR. LOUIS BELL.

Handsomely and Copiously Illustrated.

Mailed to any Address, $2.50.

In this important new book will be

found a full discussion of the principles,

apparatus and methods of construction

employed in electric railroading. The
treatment of the subject is thoroughly

practical, and will commend itself alike to

the electrical engineer, the student, and
the electric railway manager.

The necessity for such a book has been
keenly felt by every one interested in the

subject, and in need of accurate and
unbiased information.

Testing of

I M

CABLES.
By Herbert Laws Webb.

A New Book
Just Published.

A Practical Guide to the Testing of

Electric Light, Electric Railway,

Telephone and Telegraph

Wires.

Price, Postage Prepaid, $1.00

THE

Electric Motor

m ITS tPPLIGATIONS.

By MARTIN and WETZLER.

325 Laree Qnarto Pages. 354 IlMrations.

Friee «3.00.

This timely work is the first American

book on Electric Motors, and the only book

in any language dealing exclusively and

fully with the modern Electric Motor in

all its various practical applications. The

book is a handsome quarto, and many cf

the cuts are full page.

No effort has been spared to make the

book complete to date, and it will prove

invaluable to every one interested In the

progress and development of the Electric

Motor, or the electrical transmission of

energy.

New and greatly enlarged edition, with

an appendix on the development of the

Electric Motor since 1888, now ready.

PRINCIPLES OF

DYNAMO

ELECTRIC

MACHINES
-AND—

Practical Direclions for Design-

ing and Constructing

Dynamos.

By CARL HERING.

With an Appendix containing several

articles on Allied Subjects, and a Table of

Equivalents of Un ts of Measurements.

Cloth, 279 Pages, 59 llluslratlons.

Price, Postage Prepaid, • $2.50

SEND IN TOUR ORDER NOW.

ELECTRICIAN PUBLISHING COMPANY
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m, THE CHLORIDE
'^ '''''-/ ACCUMULATOR.^^jj/

Cells from 10 to S,000 amp. houra
Capacity,

Central Station and Traction Cells a Specialty.

BATTERIES FOR ISOLATED LIGHTING AND
POWER PLANTS,

Oatalogue gives FACTS and FIGURES.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Bulldini;,

PHILADELPHIA, PA.

CHICACO OFFICE, 302 Owings BIdg.

OHAS BLIZAED, Gen'l Sales Agt.

WESTINBHOUSE ELECTRIC & MANUFACTURING CO.
P

We manufacture Complete Installations of

ELECTRICJLL JLr>P>JLRJLXXJS
For CENTRAL STATION ELECTRIC LIGHTING,

LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BIIA.NCH OFFICES IN ALL LARGE CITIES.

Dictionary of Electrical Words, Terms and Phrases.

S6iS doable-colnmn Pases. SfO Illnstratioas. ClotU Binding. Type Pages 10 x ? inches. Price, postage Prepaid, to any part of tlie world, S5.00.

This Dictionary includes 5,000 distinct Words, Terms and
Phrases. Each of the great classes or divisions of electrical investiga-

tion or utilization comes under careful and exhaustive treatment. For
some reasons it deserves rather to be called an EncyclopSBdiE than a
dictionary.

The Scheme of Treatment is as follows:

1st. The words, terms and phrases are invariably followed by a short,
concise definition, giving the sense in which they are correctly em-
ployed.

3d. A general statement then follows of the Principles Of Electri-
cal Science on which the definition is Founded.

3d. When, from the complexity of the apparatus, or from other con-

siderations, it has been thought desirable to do so, an Illustration or
Diagram of the apparatus is given.

4th. To facilitate study, an elaborate system of OrosS References
has been adopted, so that it is as easy to find the definitions as the

words, and aliases are readily detected and traced.

In applying these rules great care has been exercised to secure

0LBAKNBS8, to the end that while the definitions and explanations

shall be SATISFACTORY TO THE EXPERT ELECTRICIAN, they
shall also be SIMPLE AND INTELLIGIBLE to those who have had no
training at all in electricity, or are novices in the art.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Ghicaeo, Illinois.

P."' 73.
LIQUID

INSULATINR

COMPOUNDS

Pi*""B I

Awarded the

Highest Medal
At the Fair

Over all

Competitors.

THE STANDARD PAINT CO., 2 Liberty St., New York, N. Y.
Sole Manufacturers, P. & B. Tape, P, & B. Preservative Paints, P. & B. Armature Varnisli, P. & B. Motor Curtains.

CARRIED IN STOCK BY THE CENTRAL ELECTRIC CO., I 16-1 18 Franklin St., CHICAGO.
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ERIE,
Hiehest Avvard at the M'orld'» Fair. Chleaeo Ofllce. Rookery Bnildinc.

Automatic High Speed Engine.

Sizes, ZH to S5 H. F.

ESPECIALLY ADAPTED FOR
DIRECT CONNECTION.
"WKITE FOR NETT 1893 ILLUSTRATED CATALOGUE.

WESTERN SELLING AGENTS:
Chif^ago: Sargent k Luady, 1421 Monadnocic Bldg.
St. Paul : Geo. Fuller, 614 to 518 Endlcott Bldg.
Omaha: Falrhanke, Moree & Co,
St. l'Oui8 : Fairbanks, Morse & Co., 30'i Waah. Ave.
Kansas City, Iflo.: Fairbanks, Morse & Co.
<'leveland : The Geo. Worthlngton Co.
l>allas, Tex.: Hunter & Boobo.
San FraneiHco. Cal. : Parke & Lacy Co.
Spokane. 1Va8h. : Parke & Lacy Machinery Co.
Fortland, Ore. : Parke & Lacy Machinery Co.

MM Oblige

Both Advertiser and Publisher

by mentioning the WESTERN
ELECTRICIAN when writing

to advertisers.

,N^o\^M|mi.s p H OS P H O R-BR O N'Z

E

REC.TRADE MARKS. I NGOTS, CASTI NGS, WiRE, ShEET &C.—
ThePhosphorBronzeSmeltincCo.Iimited

I

-2200WashingtonAve,Philadelphia.,Pa.
, 7 ORIGINAL MANUFACTURERS OF PHOSPHOR-

.. Bronze IN THE United States AND Sole
''^ Makers of"ELEPHANT BRAND"Phosphor-Bron2e,

£'On THE-

BINDERS ^''T^'^" ^^"n'C'^A,^ f "^ ^ ^^ ONE DOLLAR.

NEW ENGLAND BUTT CO.,
PROVIDENCE, R. I., U. 8. A.

H. N. FENNBB, Treasurer and Qeneral Manager.

Four Head Polishins Ulachijie.

MANOTAOTUEEKS OF

For COTerlng TBIiSCtBAPH. TEIiEPHOIKE and BIiKCTRIC LiIGHT WIBB
Large single and double BRAIDERS for covering Gables. Single, Donble and Triple Winders

Improved Sis Spindle Flyer Winder for Magnet Wires.

FIN£ CASTINGS A SPECIALTY.
Location at World's Columbian Exposition; Department of Electricity.

Department No. 137, Group 126, Section T, Sp^ce.No. 12.

Consolidated Car-HeatingOo.,
Chicago, III. ALBANY, N.Y. Coatecook, P, Q-

Electric

Car - Heating.
Regulating Switch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

In Practical Operation in More
Than %5 Iieadine Cities in

U. 8. and Canada.

DERIVATION OF

Practical Electrical Dnits.

ByLIEDT.F.B.BADTaiiilPROF.H.S.CARHART.

PRICE, POSTAGE PREPAID, 75 CENTS.

This is a very handsome book of sixty pages, printed on

fine heavy paper, with neat cloth binding. It contains Por-

traits and Biographies of Ohm, Watt, Faraday, Joule, Gauss,

Weber, Sir William Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniell and von Jacobi, together with a

carefully prepared table of Practical Electrical Units, with

their relative values. In no other single volume can this

rare collection of portraits be found.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, CHICAGO, LLL.

THE FALLS

Iliiret k MacUno Go.,

Goyaboga Falls, OMo.

Manofactarers ox

Friction Clntches,

Shafting, Etc.

Special attention given to the
Complete Equipment of

Electric Plants.

BRANCH OFFICES:

SoDth Canal St,, CHICAGO.

39 Goitlandt St., NEW YORK.
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New York Insulated Wire Co.,
SOL/IS JHAIVUFACTUREBS

GRIMSHAW WHITE CORE Sr""""
"•""

RAVEN CORE ' "^" """"
'ires,

Wires,
COMPETITION LINE WIRES, GRIMSHAW TAPES, AND SPLICING COMPOUND,

Vulca Electrical Wire Ducts for Interior Construction.

NEW YORK— 15 Gortlandt St. CHICAGO—78-82 Franklin St. BOSTON—182 Summer St. SAN FRANCISCO— 102 Sacramento St.

S. ^X3Xl.C>-XWX.A.zaI^a-, I*reetX<a.&XLt.

The ''General" Incandescent Arc Lamp
Is now made for ALTERNATING as well as for CONTINUOUS CURRENT.

Standard and Ornamental Lamps of Both Kinds.

The Best as well as the Cheapest in the Market.

AGENTS FOR THE CELEBRATED NUERNBERG CARBONS.

SEND FOR CATALOGUE AND PRICE LIST.

STANDARD LAMP No. 500.

GENERAL INCANDESCENT ARC LIGHT COMPANY,
NEW TORK.

1 69 Adams Street, Chicago. 672 to 678 First Ave., New Yorl(. BIJOU LAMP.

NOW REHDY.
THE NEW EDITION OF

Prof. SilYanus P. Thompson's Book,

DYNAMO ELECTRIC

MACHINERY
P

NOW READY.

Fourth Edition, Eevised and Greatly Enlarged, Price $9.00.

This is the long expected edition of Prof. Thompson's
standard work. It contains nearly 1,000 pages, and is pro-

fusely illustrated.

Orders should be sent in at once,

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, CHICAGO, ILL.

STANDARD
ELECTRICAL

DICTIONARY,
By T. O'COHOR SLOANE, A. H., E. H., Fb. D.

6134 Pages. SHii Illastrations. Price $3.0U

A popular dictionary of words and terms used in the

practice of electricity.

A concise and practical book of reference for the expert

as well as the beginner.

Any subject can be found, treated in all its aspects.

As important to electrical artisans as Webster's.

No one interested in electricity should be without it.

Sent, Postage Prepaid, on Receipt of Price.

ELECTRICIAN PUBLISHING COMPANY,
6 Lakeside Building, Chicago.
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BROWN MAGNETOPHONE

!

We offer a premium of $10,000 for any Electric Spealting" or other

Telephone that will give better results.

Will be ready for Delivery and Installation February 1, 1894^ when the last

Bell Patent affecting it expires.

The United States Circuit Court for the Northern District of Illinois, in a recent

suit against the Brown Telephone & Telegraph Co., said:

"It has what is claimed to be and what perhaps is a decided
improvement."

" These telephone patents, as I have occasion heretofore to re-

mark, have probably been more vigorously contested than any
other patents. The remaining time during which the inventor and
his assigns may enjoy the fruits of the invention are short; after
such a conflict the Court ought not to permit infringement during
the short remaining period. . . If they must use the Bell inven-
tion to make operative the Brown improvement, they must await
the expiration of the Bell patent."

That the Brown Telephone is an improvement is evident from the fact that to-day

we can refer you to a Eailroad Company whose Trains have been dispatched by their

use successfully for the past six months, also numerous other references.

We guarantee perfect operation over lines equal to distance between Chicago
and New York.

Absolutely Free from Infringement Litigation

on the Berliner and Detail Patents, such as is certain to follow the introduction of

"Electric Speaking'' Telephones. As to the Berliner Patent it is conceded by all that

any Magneto Telephone does not infringe the said patent. Referring to the Detail

Patents in the Magneto Call Box which the Bell Go, have notified the trade they will

prosecute under, we positively do not use any one of their devices; we have a com-
plete system of our own.

WRITE NOW FOR PRICES AND PARTIOUIiARS.

The Brown Telephone £ Telegraph Gemoany

l^^Q MANHATTAN BUILwDINQ.
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THE NEW LAMP
For Alternating Circnits, 30 or SO Volts.

Simplest and Best.

Most Positive in Action.

ESmbodies Iffe-mr Ideas in Every Detail.

Laova in Price.

Made in Various Ornamental Styles.

WRITE FOR CIRCULAR.

Don't forget that we also carry a most com-

plete line of arc lamps for constant potential

circuits, street railway circuits, etc.

UNITY BUILDING,
CHICAGO.

TELEPHONE BUILDING,
EaTABLisHED 1S81. NEW YORK CITY.

The Qeclric

120 LigM^ 2,000 C» P* Brash Arc DynamoHMDirect Connected.

FBOm WOBLD'S FAIR IIXHIBIT.

OXj ES^VES JLmJ^T^ OZXIO.
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PERMANENTLY
LOCATED.

186-188 Fifth Avenue,

CHICAGO.

Call and see us op send in your

communications.

PROMPTNESS A SPECIALTY.

Metropolitan Electric Co.
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STANDARD ELECTRIC CO.
General Offices: Suite 625. Home Ins. BIdg., niJlf> ATfl
Works: 313-317 South Canal Street, unlbADU.

BUILDEES
OF THE OF

FOR

FURTHER

INFORMATION

ADDRESS
THE
GENERAL
OFFICES.

The ANNUAL REPORT of your plant, soon due, may-

suggest additions or betterments for the purpose of

earning a larger dividend for the year 1894.

Perhaps you have not earned a dividend.

In this case there is A CAUSE.

See to it that your station is equipped with modern

machinery—apparatus known to be efficient, dur-

able, and SIMPLE.
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Columbia Incandescent Lamps.

UNEQUALED IN QUALITY.

The only Strictly High Grade Incandescent

Lamp Manufactured in the United States, under and

by authority of court, by a decision rendered in our

favor on the 21st day of April, 1893.

By reason of the magnificent support which has been

given this Company during the past y^ar and especially

since the decision in our favor denying an injunc-

tion applied for by the Edison Company, we have

been enabled to largely increase our manufacturing

facilities, which has been the means of bringing about a

reduction in the price of Incandescent JLamps^ there-

by giving all users the benefit of our splendid victory over

the Trust.

We shall therefore make a reduction in the price of

Incandescent Lamps^ to take effect on and after January
~ ^ ~ 10th, 1894. Price list will be furnished on application.

f At the same time we shall maintain the High
This "Incandescent Lamp standard of the Columbia Lamp and shall always keep

lawfully made. pace with any improvements that may be made. Our

lamps will be found to be the m^ost uniform in general results of any now offered to

the trade. They are long-lived ^ efficient and will maintain their candle power

to the highest degree.

Our policy in regard to patent litigation and protection to users has been out-

lined during the past month in the electrical journals.

We solicit your orders on the merit of the goods which we produce, as well as on

the policy which has been heretofore outlined.

THE COLUMBIA INCANDESCENT LAMP COMPANY,
1910-12-14 Olive St.. ST. LOUIS, MO.



TECH....,

BRARY.

$3 per Annum- EVERY SATURDAY. I O cents per Copy

Vol. XIV. CHICAGO, JANUARY 27, 1894 No. 4

OEO. T. MANSON,
Gen'l Supt.

WILLABD L. GANDER, ) b„.i_.s:, Manairora
H. DaBAKT CHBEVEB, J

BoBlnese Managers.

THE OKONITE COMPANY l,....

^^1'^.
fTHAOS MAR1\|

13 Park Row, New Yorki
INSULATED

WIRES ALDCABLES,
For Aerial, Submarine and Underground Uic.

Candee Aerial Wires.

Manson Protecting Tape.

Ol<onite Waterproot Tape,

BRANCHES: CblcBEo. Bolton, Ftdladelphla, Minneapolis, Clnclniuitt, Kaaaa* City,

OmMhn. T.naliTlUe, St. Iionis, San Franciaco, Iiondon and So. America.

THZS nrxsmr beacon
INCANDESCENT LAMP.

PBOTBCTBD by the "IV. & C." Vnited State* FATEKTO.

JSp'a^.trXment. Scnil fop REDUCED PRICE LIST. fa*^rur'"""^'°«-

Beacon Vacuum Pump & Electrical Go., irTi.et»nst%tt,BolT6N.aiA8s.
NEW YORK OFFICE, 39 Cortlandt Street.

it

INCANDESCENT ARC LAMP?
What's the matter with a etralKht iacnndeBcent lamp which for the same power conBtomed

gives a more satisEactory IlluminatiOD, and is cheaper to iastall and operate?

This is the Packard MOGUl/, made by the

NEW YORK & OHIO CO.. Warren. Ohio.
200, 300 aod 500 candle power, 2J< to 3 watts per candle power efficiency.

MANUFACTDKER OF

inrSUIiATED EI.ECTRIG WIRE,
FLKXIBLE COTtT>ti and CABLES.

800 ana ftWt. Morth Third Street. - - PHIIiAI>BI.PgIA, PA.

BEST OF ALL IS

made by J. H. BITlllIliEI.I< & CO., 76 Cortlandt St., Kew "Fork.

Beat OouBtructloaaad Ingredients. Strongest, most Durable and Bellable. Size 6x2H, 60 cts. per ceU.

LIBERAL DISCOUNTS.

AMERICAN
CARBONS.

Burn them up and bum them down.
That is what they are made for. Some Carbons are not fit

to burn in an arc lamp, they are more suitable for the furnace.
The American Carbon is a success ( And the prices—you

Our customers say so and keep right \ ought to know about
on using them ( them Write us.

GEO. G. GARTER & CO.,

1663 Monadnock Block,

CHICAGO.

WESTON ENGINES.
HIGH PRESSURE BOILERS.

COMPLETE POWER PLANTS.

EBTIMATBS AHD DRAWINGB SnBMITTED.

WESTON ENGINE CO.,
Painted Post, N.Y.

REPRESENTATIVES

:

Juuan Sclioll £: Co. . 126 Liberty St., New York.
eeo. D. Hoaman, 82 Lake St., CMcaso, m.
a. M. Sdple ji Co. , 3d & Arcb Sts. , FMIadelphls.

HOW THE

GREAT FAIR
Was Opened!

THE PRESIDENT
PKESSED

THE VICTOR KEY
AND THE

EXETER DRY BATTERY
DU) THE KESTr

The Victor Teleerajth
Key and the Exetei
l>ry Battery were botli

selected to open the
World^s Colnmbian Ex
position.

^endfor Sample of the Viclor Key, Price S3. .50.

Send for Sample of Exeter I»ry Battery, Price 80c.
Samples Delivered, Transportation Prepaid.

THE E. S. GREELEY & CO.. orv^sTUET. NEW YORK.

W »B^\-!>.

SPEAKING TUBES AND WHISTLES.
Oral, EUctrIc, Pntumailc and Mechanical

ANNUSrCIATORS <s°> BELLS.
rniili l4lirE ALWAYS IK STOCK.

W. R, OSTRANDER & CO..m
204 Fulton St., New York.

Factory, 1461 and 1463 DeKalb Ave., BrooklTii. N. Y.
^»"8end for Nbw CATALoenx. Out AngoBt let.

Awarded First Preminin at the World's Fair.

Excellence of

Material and

Construction.

High

TtisulatioHi

Reliability and

Durability

Under the

Most
Exacting

Conditions.

»B11B FOR SAHPIiBS AND FBICES.

GUSHING & MORSE.
General Western Agents,

225 Dearborn St., Chicago.

W. R. BRIXEY, Wfr..

203 Broadway, New York.

THE BALL tc WOOD COIVIPANY,
Builders of Improved Antomatio Cut-off Engines •

Chicago Office, Home Ids. Bidg., W, B. Pearson and T. 0. Perkins Managera.
W. A. Day, No. 128 Oliver St., Boston, Moss. Geo. M. Kenyon, EndicottArcade, St. Paul, Minn-
W. M. Porter, Hodgee Bidg., Detroit, Mich. Jamea & Oompany, Chattanooga, Tena.
Thos.K. Carey & Brothers Co., No. 26 Light St., Baltimor©. Md. T. W. Anderson, Houston, Te»8.



WESTERN ELECTRICIAN. Januny 27, 1X1,4

LONG DISTANCE
TRANSMISSION OF POWER

BY ELECTRICITY.

II

THE MOST EFFICIENT AND SUCCESSFUL SYSTEM OF

ra^nsmission of Po^u^'er
IS THE

General Electric Company's

THREE-PHASE SYSTEM.
IN ECONOMICAL AND SATISFACTORY OPERATION

IN SEVERAL PLANTS IN THE UNITED STATES.

THIS SYSTEM IS AK ABSOLUTE AIS^D CONCRETE FACT. IT IS XOT A
NEBULOUS PROMISE.

THREE-PHASE GENERATORS.
THREE-PHASE MOTORS. |

WATER POWERS UTILIZED FOR MILLS, FACTORIES. MINES, ETC.

GENERAL ELECTRIC COMPANY.
^ _ ^ Main Office, Schenectady, N. Y.
44 Broad Street, New York. 620 Atlantic Ave., Boston, Mass.

173 and 175 Adams Street, Chicago, ni. 609 Arch Street, Philadelphia, Pa.
Fifih and Race Streets, Cincinnati, Ohio. 401-407 Sibley Street, St. Paul, Minn.

Equitable Building, Atlanta, Qa. 1333 F Street, N. W., Waehingtoi), D. 0.
16 First Street, San Francisco, Cal. Masconic Temple, Denver, Colo.

All Business Outside the United States Transacted by the Thomson-Houston Fnternational Electric Co.. 44 Broad
St., New York City.



January 47, 1894 WESTERN ELECTRICIAN.

INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

Allen Iliissey Co xii

AmericanElec. Mfg.Co,...
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Bradbury-Stonc Elec. S. Co
Electric Storage Battery Co.
Pumpelly-Sorley S .B. Co.

AnnunciatorH.
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Central Electric Co.
Electric Applipnce Co,
Metropolitan Electric Co.
Ostrander A Co., W. R.
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Metropolitan Electric Go.
Washington Electric Go.
Western Electric Go.
Western Elec. Supply Go,

Cables.
(See Insulated Wires.)

Cables, JBleetric. (See In-
sulated Wires), Copper,
fi^heet and Bar.
American Elec. Works.
Bishop Gutta Percha Co.
Carter A Co.. Geo. G.
Crescent Ins.Wire A Cable Co.
Gushing A Morse.
Eastern Electric Cable Co.
General Electric Co.
Ind. Rub. A Ins, Wire Co.
Metropolitan Electric Go.
Moore, Alfred P.
New York Ins. Wire Co.
Roebling's Sons Co., J. A.
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Muncie Elect. Works.
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Bernard Co,, The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
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Electric Appliance Co.
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High, J. Grant A Co.
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Taylor, Dee A Mack.
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Western Elec. Supply Co.
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Westinghouse El. A Mfg.Co.
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cal Engineers.

Allen-Hussey Co.
Armstrong. Chas. G.
Ar 'Old. B.J.
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Merrill, Frederick L.
Monrath, Gustave
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Freeman Sons Mfg. Co.
Weston Engine Go.
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Electric Appliance Co.
Stanley Electric Mfg. Co,

Fibre.
Kartavert Mfg. Co.
Metroijolitan Electric Co.
Standard Paint Co.
Vulcanized Flbje_Co.

Fire Alarms.
Western Electric Co.

Fuse "Wire.
Electric Appliance Co.
Independent Electric Go.

<)ias Ijigtttlog, Electric.
Holtzer-Cabot Electric Go.

<jreneral Rlec. (Supplies.
Bernard Co., TheE. G.
Bryant Electric Co.
Bunnell A Co.. J. H.
Carter A Co.. Geo. G.
Central Electric Go.
Cutter Eleci'-ical A Mfg. Co.
Electric Api-liance Co.
General Electric Co.
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Holtzer-Cabot Electric Go.
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lona Mfg. Co.
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McLeod, Ward A Co.
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Taylor, Dee A Mack.
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Baggot, E.

Graphite Specialties.
Dixon Crucible Co., Jos.
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Butler Hard Rubber Co.
Mica Insulator Co.
Newton Rubber Co.
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Andrews A Haschke.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Chicago Insulated Wire Co.
Cutter Elec. A Mfg. Go.
Electric Appliance Co.
Empire China Works.
General Electric Go.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
Holtzer-Cabot Electric Co.
Ind. Rub. A Ins. Wire Co.
lona Mfg. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Little.F . P. Elec. C. A S. Go
Metropolitan Electric Co.
Mica Insulator Co.
Moore, Alfred P.
Munsell A Co.. Eugene.
McLeod, Ward A Co.
National India Rubber Go.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Paint Co.
Taylor, Dee A Mack.
Vulcanized Fiore Co.
Washington Electric Co.
Western Elec. Supply Co.

Insulated IVires and
Cables—Ma;^net AVire.

American Electrical Works.
Bishop Gutta Percha Co.
Bunnell A Co.. J. H.
Carter A Co., Geo. G.
Central Electric Co.
Chicago Insulated Wire Co.
Crescent Ins. Wire A Cable
Co.

Gushing A Morse.
Eastern Electric Gable Co.
Electric Appliance Go.
Great Western Mfg. Co.
Independent Electric Co.
Ind. Rub. A Ins. AVire Co.
Metropolitan Electric Go.
Moore, Alfred F.
McLeod, \\'ard A Co.
National India Rubber Co.
New Y'ork Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Roebling's Son'sCo.,J. A.
Spruance, D. C.
Taylor, Dee A Mack.
Waddell-Entz Company.
Washington Electric Co.
Western Electric Co.
Western El' c. Supply Co.

Lamps, Incandescent.
Am. Electric Mfg. Co.
Beacon Vacuum Pump A

Electrical Go.
Bernstein Electric Co.
Carter A Co., Geo. G,
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
New York and Ohio Co.
New York Electric Co.
Sunbeam Inc. Lamp Go.
Taylor, Dee A Mack.

I,ielitning: Arrpsters.
Central Electric Co.
Electric Appliance Co.
Van Nuis, C. S.

BlagnefWire.
(See Insulated Wires.)

ailcn.
Johns Mfg. Co., H. W.
Munsell A Co., Eugene.

MinlDg: Apparatus, Elec.
General Electric Co.
Great Western Mfg. Co.
Independent Electric Co.
Westinghouse El. & Mfg. Co.

motors.
Brush Electric Co.
C. A C. Electric Co.
Ford-Washbiirn Storel. Co.
Fort Wayne Electric Co.
Goneral Ele.;*ric Co
Great Westerji Mfg. Co.
Gregory. Chas. E. Co.
Muncie Elect. Works.
Royal Electric Co.
Sioux City E. S. Co.
Taylor. Dee A Mack.
Waddell-Entz Company.
Westinghouse El. A Mfg. Co.

Faints,
Standard Paint Go.

Patents.
Rosenbaum, Wm. A.

Phosphor Brooze.
Phosphor Bronze Sm.Go.,Ltd.

Platinum.
Baker A Co.

Porcelain.
Empire China Works.

Publishers, Electrica*.
Electrician Publishing Co,

Push Buttons.
Central Electric Co.
Electric Appliance Co
]\Ietropolitan Electric Go.

Rheostats.
General Electric Co.
Washington Electric Co.

Sal Ammoniac.
Innis A Co.
Klipstein, A.

Second-Band Electrical
machine- y.

Beggs, J. E. Mach. A Sup.Co,
Gregory, Chas. E. Co.
Rose Elec. Lt. Supply Go.

Silb Braid
Boston Braid Mfg. Co.

Speakins Tubes.
Central Electric Co.
Electric Appliance Go.
Ostrander A Co., W. R.
Western Electric Co.

Speed Indicxtors.
Queen A Co. Incorp.
Whitney Elec. Instrument Gc.

Steam Meatintr.
Webster A Co., Warren.

Steam Pumps.
Worthlngton, Henry R.

S*oraee Batteries.
Bradbury-Stone Elec. S. Go.
Electric Storage Battery Co.
Pumpelly-Sorley S. B. Co.

StoTCS. Electric.
Consolidated Car-HeatingCo.

Street Cars.
Brill, J. G. Go.

Tapes, Insulating:.
American Electrical Works.
Central Electric Co.
Crescentlns.WireACableCo.
.Gushing A Morse.
Electric Appliance Co.
Metropolitan Electric Go.
Moore, Alfred P.
New York Insulated Wire Go.
Okonite Co., The.
Phillips insulated Wire Co.
Standard Paint Co.
Taylor, Dee A Mack.

Telegraph Apparatus.
Central Electric Co.
Electric Appliance Co.
Electric Selector A Signal Co.
Greely AGO., TheE. S
Metropolitan Electric Co.
Stone, O. M.
Western Electric Co.

Tel*>phones,
D'Ungc-r Elec. Tel. Mfg. Co.
Western Electric Co.
AVestern Tel. Const. Co.

Transformers

.

Royal Electric Co.
Stanley Electric Mfg. Co.
Taylor, Dee A Mack.
Western Elec. Supply Co.

Troclts. Electric Car.
General Electric Go.
Westinghouse EI. A Mfg. Go.

Tools.
Lunkenheimer Co., The.

Turbine ^Vheels.
Dayton Globe Iron Works Go.
Leffel A Co., Jas.
Stilwell A Bierce Mfg. Co.

Universities.
Armour Institute.
Correspondence School of
Technology.

Institute of Technology.

Valves.
Lunkenheimer Co., The.

Tarnishes.
Standard Paint C-o.

Water Heaters.
Webster A Co., Warren.

l¥ater^Vheels.
Leffel A Co., Jas.

VTire, Bare.
Bishop Gutta Percha Go.
Central Electric Go.
Chicago Insulated Wire Co.
Crescent Ins.Wire ACable Co.
Electric Appliance Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
National India Rubber Co.
OkoniteCo., The,
PhlllipB Insulated Wire Co.
Roebling's Sons' Co., J. A.
Spruance, D. C.
Taylor, Dee A Mack,
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THE CHLORIDE

ACCUMULATOR.
Ceiltt from iO to 5,000 amp. houra

Cap€tcitj/,

Central Station and Traction Cells a Specialty.

BAHERIES FOR ISOLATED LIGHTING AMD
POWER PLANTS.

Catalogue gives FACTS and FIGURES.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Bulldlne,

PHILADBI-PHIA, PA.

CHICAGO OFFICE, 302 Owings BIdg.

CHAS. BLIZAKD, Gen'I Sales Agt.

Ifflprtaat In liiMii Statiis

C3 T_r i=e i~4 e: vst:

ALTERNATING CURRENT INDICATORS
Are now ready. Before purchasing elsewhere send for our Supplemen-
tary Catalogue which contains the prices and description of the above
instruments, and also a list and prices of other new instruments of

our manufacture.

Whitney Electrical Instrument Company,
146 Franklin Street, BOSTON, MASS.

Fenaoook, ST. H., C. S. A.—FACTORIES :-8herbrooke, P. Q., Canada.

Chicago, III., Electric Appliance Co.
Cincinnati, Ohio, Nowotny Electric Co.
Halifax. N. S.. John Starr Son k Co., Ltd.
Lynchburg, Va., The Poole Electric Co.

Montreal, P. Q., T. W. Neea & Co.
New York City, Geo. L. Colgate, 136 Liberty St.
San Francisco, Gal., California Electrical Works
Toronto, Ont., Toronto Electrical Works.

THE PARTZ
Acid Gravity Battery.

(Patented.)

The Highest Voltage and Most Constant
Open Circoit Battery.

Use the Pam Snlplio-CliroffliG Salt.
(Patented,

)

No handling of Fluid Acids or Mixing of Chemicals.

Consolidated Car-HeatingCo.,
Chicago, III. ALBANY, N.Y. Coatecook, P. Q-

Electric

Car - Heating.
Regulating Switch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

In Practical Operation in More
Tban its Iieadlns Citle« in

U. 8. and Canada.

SPECIAL ANNOUNCEMENT.
6(i 99

Send for our Catalogue, and let

facts convince yon.

Our Exliibit at the Chicago World's Fair is In the West
Gallery of Electricity Building.

THE S.S.WHITE
DENTAL MFG. CO.,

Philadelphia, MewXort, Boston, Chicago, Brooklyn, Atlanta

THE HELIOS
SPECIAL ALTERNATING ARC LAMP

Can be run three in series from 105 volt secondary circuit.

STANDARD ALTERNATING ARC LAMPS
Can be run in multiple from 50 or 100 volt secondary circuits by Spencertconomy Coils.

Itfo Special Transformers Necessary. No l>ead Besistancc Beqnired.
No Change of IVirins.

SZ>£30Xja.Xj ZO'O'ITXOE].
Helios Carbons will be sold only with the Helios Lamp. The Helios ia the only lamp that has a legil
right to UB6 the reflector plate between the standards, without which one-half of the light is wasted.

HELIOS ELECTRIC CO., 1310 Filbert St., Philadelphia.
Eastern Agents:

STANLEY ELECTRIC MFG. CO.,
Pittsfield, Mass.

Eastern Penn. and Southern N. J. Agency:
RADIANT ELECTRIC CO,,

1223 Market Street, Philadelphia, Pa.

Western Agents:
THE AN30NIA ELECTRIC CO.,

Chicago, 111.

Southwestern Agents:
ST. LOUIS ELECTRICAL SUPPLY CO.,

St. Louis, Mo.
Canadian Agency, Canadian General Electric Co., Toronto, Canada.

P. ' B.
LIQUID

INSULATING

COMPDUNUS

Pand ^Pi^E

Awarded the

Highest Medal
At the Fair

Over all

Competitors.

THE STANDARD PAINT CO., 2 Liberty St., New York, N. Y.
Sole Manufacturers. P. & B. Tape, P. & B, Preservative Paints, P. & B. Armature Varnisli, P. & E. Motor Curtains.

CARRIED IN STOCK BY THE CENTRAL ELECTRIC CO., I 16-1 18 Franklin St., CHICAGO.
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WORTH & BUSHEL OF MEDALS

!

An Award from the World's Fair that is a Testimonial of Real Merit.

MeOHAtnOiL AMD tUMElOAL WrTS

CHAS. F. FOSTER,
MECHANICAL ENGINEER.

R. H. PIERCE,
ELECTRICAL ENGINEER.

OFFICE OF

D. H. BURNHAM. DIRECTOR OF WORKS,

WORLD'S COLUMBIAN EXPOSITION,

JACKSON PARK,

CHICAGO.
December 7th, 1893.

Central Electric Co.,
Chicago, Ills.

Gentlemen:-
I beg to acknowledge receipt of yours of the 25th ult.,

asking about what experience we have had with the Okonite wire
furnished for Fire and Police circuits at the World's Paii* Grounds.
I note that you received a letter from me stating that> I knew noth-
ing about this wire. The letter to which you refer was written
by my Assistant during my absence, and the wire which you furnished
was all used up before he had anything to do with this portion of
our work.

The wire to which you refer was used nearly all, or
wholly, for undergroiind work in ducts, which were much of the time
filled with water and lc6, and I have never had any report of any
trouble on these circuits due to the insulation of it. To the
best of my knowledge they have worked satisfactorily all the time.

Youre very truly,

Electrical Engineer.

Cable Address
"MACKIN LOCK -CHICAGO"

V>i>i

TRADE MARK

Y_ Dec. 12, 1893.

R. H. Pierce, Esq.,
Electrical Engineer, World's Columbian Exposition,

Jackson Park, Chicago.
Dear Sir:-

We have your valued favor of the 7th inst., and beg to

thank you for the information contained therein in regard to your

experience with the Okonite wire furnished you for Fire and Police

Circuits at the World's Fair Grounds.

We look upon your testimony as of more value than a bush-

el of medals, and beg to assure you that we appreciate your kind

expressions.
Yours tru^y;»

Central

WRITE NOW FOR OUR NEW CATALOGUE.
Copy.
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1894

TYPE

GREAT

WESTERN

STANDARD

ARC

LIGHTING

SYSTEM.

10 Years' Continuous Service

Demonstrate the Value of this System.

REBULATOR

ARMATURE

Contains fewer parts than any Regulator in
service, enables machine to be operated from
Dead Short Circuit to full quota ol lights.

Of Slow Speed, yet giving High Peripheral Ve-
locity, without great number of Revolutions.

FIELD
Of Correct Design to secure Highest Efficiency—An immense Horse
Shoe—Base is very solid, making dynamo exceedingly rigid.

REGULATOR

ARMATURE

FIELD

Improvement in details has been successive through a
number of years, so that now this system is

the equal of any manufactured.

We possess the most complete manufacturing facilities in

the West, and can fill orders promptly.

BREAT WESTERN MANUFACTURING CO.
ST. LOUIS,

911 Olive St.

PITTSBURGH,
Times Building.

f

195 to 207 So. Gml Street, CHICAGO, ILL.

WORKS, DULUTH, MINN.

DENVER,
Equitable Building,

LOS ANGELES,
CAL,
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For Sale Cheap.
600,000 pounds of Safety,

Grimshaw, Okonite, and E. M.
W. Rubber Covered Wire, va-

rying in size from 0000 to 18

B. & S. This wire has been

purchased by me from the

World's Fair, and must be sold

in Sixty Days.

The wire has heen used UNDER COVER,

IS AS GOOD AS NEW, and will he sold

CHEAP FOR CASH.

D. C. Spruamoe
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<«»_'^5'i_^-'"''r "IDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

I^XGI-:^ IUSXTIJ.A.TI03S-. XjO:N<3r X-I3EPE3. ImO^VST COST.
aiASIDFACTCBKO BV

PHILLIPS INSULATED WIRE CO.
NEW YORK OFFICE: 39-41 Cortlandt Street. FACTORY: PAWTUCKET, R. I.

AeKNCIEB

:

Electric Appliance Co., OHICACIO. Partrlch & Carter Co . PBIIiADELPHIA. Electrical Eoeineerlii>c Co., HISINEAPOIil**.

VULCANIZED FIBRE GO.
80IiE KANVFAviTU.^EBS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Bed, Black and Gray. Send for Catalogue and Prices.

wa^Sl^U.'o^L. The Standard Electrical Insulating Material of the World. i4i>»//l¥!f^ t.

The "Ideal" Storage Battery
For all Classes of fork wliere Liglit aM Power are Repireil.

NOKTH AMERICAN PHONOGKAPH COMPANY.
Chicago, III., September 13, 1893.

MESSRS. BRADBURY-SrONE STORAGE BATTERY CO., Lowell, Mass.
Gentlemen:—"We take a great deal of pleasure in bein^ able to laud the merits of the Bradbury-

Stone Ideal Storage Battery for use in connection with the Phonograph. Within the last few months
we have purchased in all several hundred of your cells, and have ehipped them on orders to various
parts of the country in almost every conceivable manner. They have withstood the most severe tests,

and have in all cases given entire satisfaction.
Yours truly, THOS. R. LOMBAKD, General Manager.

Thousands in use all over the country.

Bradbury-Slone Electric Storaire Co.,

Boston Office, 512 ExcMnge Bldg. LOWELL, MASS.

EWART
FRICTION

CLUTCH.
Especially designed for heavy
duty at high apead, and fully
guaranteed.

Complete Poirer Equip-
ment for Electric Plants.

The Standard IVater-
Tnbe Safety BoUer.

Coal and Ashes Hand-
ling jUachinery.

MANUFAOTQRED BY

LINK-BELT MACHINERY CO.,

TouWiU Oblige

Both Advertiser and Pubtisher

by mentioning the WESTERN
ELECTRICIAN when writing

to advertisers.

PUMPELLY-
SORLEY
STORAGE
BATTERY.

Hade ElectrO'Chemically.
Xo Applied ActlTc Mate-
rial or "Paste."

Plate made from one in-
tesrai piece of rolled
lead.

IVojoints; no solder.
Hififh efliciency, capacity
and durability sii^&i''^n-
teed.

liiShtins plants and cen-
tral station auxiliaries
installed.

Portable cells, all sizes.

170 South Clinton Street, CHICAGO.

Converters,

LrampB,

Sockets,

Wires.

WESTERN ELECTRICAL SUPPLY CO..

Q-eneral Electrical Supplies,

911-913 Olive Street, ST. L.OVIS, HO.

Engineers, Tonnders, aiachinists. cmc^a-o

MeterS;

Cut-Outs,

Lramp Cord,

Switches.
UfDi-re E'AD (FIXTURE CATALOGUE.WRITE FOR

^ HOUSE GOODS CATALOGUE.

A NEI/V BOOK.
ELECTRIC TRANSMISSION HAND - BOOK.

Lieut. F. B. Badt's latest addition to our famous iiand-book series, of
which 30,000 copies have been sold. The new book deals in the author's
well-known practical style with all the problems of Electric Power
Transmission.

NOW READY. PRICE $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.
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I

Litigation! Litigation!

When the General Electric Company was formed by the absorption of the Thomson-Houston, the Edison General

Electric and other companies, it inaugurated, for the express purpose of crushing out all competition, a policy of intimi-

dation and costly litigation toward those users of electric machinery who had on account of superior quality of apparatus,

preferred to purchase from competing companies. The oiificers of the Westinghouse Electric and Manufacturing Com-

pany were informed two years ago that an offer to join the Trust was open to them for a short period, on a certain

basis of valuation, which basis was simply absurd. At that time it was intimated that if the offer was not accepted, a

course would be adopted that would prevent the securing of orders, "but in this latter particular the purchasers of

electrical apparatus have decreed otherwise, as the events of the past years have shown. The Trust seems to have

learned but little by experience for it has just started a series of suits against users of competing apparatus and parties

who have proposed to purchase from other manufacturers. The Westinghouse Electric and Manufacturing Company

defends all of its customers in the following terms: "The company shall, at its own cost and expense, defend any and

all suit or suits that may be instituted by any party against the purchaser for the alleged infringement of a patent or

patents, when such alleged infringement shall consist in the use of any apparatus, machinery or device, or parts thereof,

manufactured and sold by the company, for which the purchaser shall have made all payments then due, provided that

immediate notice of the institution of such suit or suits be given in writing by the purchaser to the company, and that

the purchaser shall permit the company, through its counsel, to defend the same, and shall give all needed information,

assistance and authority to enable the company so to do, and thereupon, in case of an award of damages in such suit or

suits the company shall pay such award. But the company shall not be bound to defend any such suit or suits, nor to pay

any damages therein, when the same shall arise by reason of the use of parts not furnished by the company."

STOPPER LAMPS. Were invented and patented by Sawyer and Man before the date of any of the

inventions upon which the Trust now relies to secure to it a monopoly of the sale of incandescent lamps. These stopper

lamps have been perfected and were used exclusively for the World's Fair lighting. Stopper lamps do not infringe the

Edison patents, and they are cheaper and better than the Edison lamps.

FEEDER AND MAIN PATENT. By the use of our system of alternating current distribution and

lamps, the use of the feeder and main feature of the Edison patent is not only unnecessary but leads to increased cost.

All parties who are in any manner threatened with respect to this patent are advised to communicate with us immediately.

THREE WIRE PATENT. By the use of our system of alternating current distribution and lamps, the

use of the feeder and main feature of the Edison patent is not only unnecessary but leads to increased cost. All parties

who are in any manner threatened with respect to this patent are advised to communicate with us immediately.

THREE WIRE PATENT, The alternating system distributing electricity renders the three wire feature

an unnecessary complication. This company is prepared to furnish plans whereby better distribution of light can be had

than is possible with the continuous current system and one hundred 110 volt lamps which are necessary with it.

"Purchase apparatus and repairs at Fair prices.'' It has recently been announced that the General

Electric Company enjoys a trade of about four millions of dollars per annum for repairs, which it is claimed

cannot be interfered with. This is certainly a monstrous sum of money to be paid out by the electric fraternity for

repairs. We invite correspondence from any company which is paying anything toward these four millions, with a

view of putting them in a position to get their repairs and renewals at reasonable rates, or what is still better, to get

apparatus which will not require such enormous amount for repairs. We would also invite correspondence from all

companies who are laboring under the erroneous obligations of the famous contract form "D." We can help them also.

Westinghouse Electric & Mfg, Cempany,
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DID YOU SEE
The WASHINGTON ALTERNATING ARC LAMP and the PACKARD MOGUL

LAMP at the Milwaukee Convention? They were the

SENSATION OF THE DAY,
In fact, they arc the

TWO GREAT LEADERS
Of ihe new year. You ought to know more about these two specialties if you wish to

keep posted on the Jin de stede productions in the electrical field.

ELECTRIC APPLIANCE COMPANY,
ELECTRICAL SUPPLIES. 24:2 Madison Street, CHICAGO.

SOCKETS TO FIT i INCH PIPE.
We are now manufacturing Keyless Sockets to screw

on ^-inch pipe for fixtures, street hoods, etc.

3
WE ALSO MAKE |%

DIFFERENT PATTERNS OF KEY SOCKETS
Kegular "lOIVA" which takes cord through hole in porcelain button.

The "PUKITj* Ik" socket in which the cord goes through grooves in outer edge of porcelain.

The "»TA]NI>AR1>" socket is made with short ribbed shell.

SEND FOR SAMPLES.

lONA MFC. CO., 33S Congress Street, BOSTON, MASS.

The BISHOP GDTTA-PERCHA CO.

oaAS. n. WILSON. GEO. \V. JACKSON.

WILSON & JACKSON,
GENEEAL OONTEAOTOKS,

^ti'eet and Highway construotlOQ, Electric Goadultn, Rnbwnyfl, Sewerfl, Ballroad and MoBoory Woric

Telephone Main 140.

Times Building, CHICAGO.
Don't Make a Blunder!

But havo your burned-out nrnmture rewound
by us with our

Improved Insulation.
Satisfaction guaranteed in all Electrical repairing.

Storage batteries recharged and repaired.

Andrews A Uaschke,
Oaff Building, IS and 15 S. Canal St., Chloago.

The Osliorne Steal Engineering Co.,

Rooms 714-71B, 167 Dearborn St., • Chicago.
Eepreaentative work now In course of conBtrno-

tlon, 2 000 H. P. Heat, Light and Powet Plant for
the Pabst Heat, Light & Poorer Co., Milwaukee, Wis.

Those who contemplate the conatmction of simi-
lar plants on improved and economical lines will

do well to communicate with us. First, be sure
^fou wltl r^et the best, then go ahead.

SWITCH-BOARDS.

0. S. VAK NUIS, 136 Liberty Street, NEW YOEK.

THE BEST GRADES OF

For under ground, under water, and all other conditions.

Address 420-426 East 25th Street, • - NEW YORK.
HEKBT A. BKED, Secretary and Manaeer.

GRAPHITE SPECIALTIES
FOB EIiECTBICAIi IT8E8;

Graplilte Bods of Tarlons Iieneths, from 1-S Ohm to lOO Ohms Beslstanee
to the Ineh. Hraphlte Boxes and Crncibles, Beslstlne Haats

of 4,00O Degrees. Inanlrles Gladly Answered.

IDS. DIXON CRUCIBLE CO., Jersey City, N. J.

IMPORTANT ANNOUNCEMENT!
We are now prepared
to fill orders for the

OLD SUNBEAM INCANDESCENT LAMPS.
SUNBEAIW INCANDESCENT LAIVIP COIVIPANY,

102 Michigan Avenue, CHICAGO.

STEE ANSONIA ELECTRIC CO , Corner Bandolph St. and Michigan Ave., Ohlcago.
OHAS. D. SHAIN, 136 Liberty Street, New Tort.
THE ANSONIA ELECTBIO CO., Anaonia, Conn.

THE PULLMAN ELECTRIC CO.,

^.•^-s ELECTRIC MACHINERY,
pairing

ARIWATURES, fields and CONVERTERS.

Motor and IDynamo Inspection and Maintenance.

44 Bo. vJefferson Street, Chicjlg-o.

RE

Cenry ^irtlilxistoja., JNTeTTe- 'C^x^Isl, XO".

ST. LOUIS.BOATAN
PHILADELPHIA Chicago Branch, 93 and 95 Lake Street.

THE WADDELL-ENTZ COMPANY,
Slow-Speed Multipolar Generators and Motors,

'WESTEBN OFFICE:
XX4iO IkiXozLa.ca3a.c3o]s.

CHICAGO, ILL.

ao3
tlools..

na-H-v^ "s-OH.:

SEND FOB
CATALOG UE. SRZDGSFOZIT. OOlSlSt.

The follo^ng agencies have been established to represent the Western Department of the Waddell-Entz Company: At St. Lonis. MB. OWEN EOKD, 620 Rialto Eldg., at Cincinnati, O., MESSES. PRICE,
QAITHER & PRICE, Perrin Bldg.; at Grand Baplds, Mich., THE PENINSULAR ELECTRIC AND ENGINEERING COMPANY, Michigan Trnst Building;

at Minneapolis, Minn., BURTIS & HOWARD, 610 Corn Exchange.

We bought PAISTE'8 single pole Switch Patents

and the good will of the Faiste Switch. 'So one else

has the right to use the name.

THE

BRYANT
ELECTRIC

COMPANY,
BRIDGEPORT, CONN.

5 Amp. Nickel.

1522 MONADNOCK BUILDING,

THOS. G. GRIER and EDWARD R. GRIER,
Western Representatives.

Bryant Electric Compiny gaarantee Switches made by them.

Remember this ivhen seading yonr order.

SAL-AMMONIAC.
Guaranteed Over 99 Per Cent. Fdie.

XKrurxs c«3 oo.,
1«1 Klnzte St., Chlcaco.

MICA All Sizes

QMtiei
For Electrical Purposes.

EUGENE MUNSELL & CO.,
ei8 Water Street, Wew Xork.

W. H. SILLS, 86 Laie Street, CHICAGO, ILL-

Sole Agents for *'Micanite."

SAL AMMONIAC
(EliECTEIC BRAND)

ForElectrical Purposes
Guaranteed 98/99% and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A.KLIP8TEIN, 122 Pearl St., New York
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EcGEiTE F, PHiXLipSf Frest. W. A. Hathawat, Treas. "W. H. Sawteb, Seo'y.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, R. I.

RAILWAY FEEDER AND TROLLEY WIRE,
EIiECTBIC LIGHT I^INB WIKE,

Incandescent and Flexible Cords,

WIRES.
AMERICANITE, MAGNET,
OFFICE AND ANNUNCIATOR
FARADAY CABLES.

NEW TOBK OFFICE, P. 0. Ackerman, 10 Cortlandt Street.

MONTREAL BRANCH, Eugene F. PhlUipa' Electrical Works

BUILDERS OF

TELEPHONE EXCHANGES
and APPLIANCES.

TBLKPHONKIS SOLD OrXRIGHT.
APPARiVTrS OF B£ST CHABACTEU.

Offices, 440 Monadnock Block, CHICAQO.

THE

"CLARK" WIRE.
For Switchboard, Railway and Motor UBe, we mate all

sizes of Stranded and Flexible Wire and Cables with Clark's

iQPulation.

The Clark Wire has been before the public and in nee for

the paat nine years, and has met with universal favor.

Thousands of miles of this wire have been sold, and

are in use throughout the United States and Foreign Coun-

tries, and the demand for it is conetattJy increasing, because

it always gives perfect satibfactlon.

Western Agents,

GREAT WESTERN MFG. CO.,

Chicago, III.

In a Letter from the Inspector of the Boston Fire Under-

writers' Union, he states :
" A Thoroughly Reli-

able and Desirable Wire in every respect.'*

The Rubber need in insulating our Wires end Cables Is es-

pecially chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weather, and is not affected by heat.

We guarantee our Insulation wherever used, Aerial. Under-

ground or Snbmarine, and our net prices are as low, if not

lower, than any other first claes Insulated Wire.

We ehall be pleased to mail Catalogues with Terms and
Discounts for Quantities.

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St., Boston, Mass.

Hbkbt a. Clabk,
Treas. and Gen'l Mgr.

Send for Catalogue.

Herbert H. Eusxie,

Prest. and Electrician.

MANUFACTURERS OF HIGHEST GRADES OF

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N. J.

( JOHSr A. ROEBIiIKe'S SONS CO., Chlcaeo, 171 liBke street.

AuEIITS!'] S^IV FRAIVCIBCO, as and 87 Tremont Street,
( NBW YOKK, 117 liiberty Street.

Incandescent Lamps Repaired.
NEW YORK ELECTRIC COMPANY. Canisteo, N. Y. and 225 Dearborn St., Chicago.

A-rixxoxxr Institixte,
Cor. 33d St. and Armour Ave., Chicago. F. W. Gunsaulu3, President.

DEPARTMENT OF EIiECTRiriTY AND ELECTKICAL EXtillVEE RISG,
W. M. STINE, M. S., Director.

AQQOiincement of Evening Classes:—To extend tlie benefits of tlie larse equipment of tlie Electrical
Department to young men wlio are employed during tlie day, evening courses will from time to time be
given. Tile first of these is just being organized and will be of an elementary cbaracter, embracing the
first principles of electrical calculations and rules for arc and incandescent wiring. The instruction
will be given each Tuesday and Thursday evening. Tuition for the term of ten weeks is $6.00.

Cleats, 2 or 3 wire, glazed. $30. pr 1,000

Insulators, " 12. "

Rosettes, fusdess, " 6." loo

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

•.• INSULATOR COMPANY,
15 Custom House St., Boston.

Storage Battery Cells.

IirEVrTO]^ BUBBUB CO.,
178 Devoiishlre St.. Boston, Mass.

*A0TOBT NEWTON UPPER FALLS, MASS.

1^^-156 Greene St

THE CORRESPONDENCE SCHOOL OF TECHNOLOGY,
Brainard Block, Public Scinare, CliEVEI/AXJO, OHIO.

Electrical Engineering—E. P. Roberta, M. E., Consulting Engineer.
Electrical Engineering— G. T. H. Hanchett, S. B. with E. P. Roberts & Co.
Steam Engineering—Oscar Antz, M. E. & E. P. Roberts, M. E.
Mechanical Engineering—Oscar Antz, M. E. & E. P. Roberts, M. E.
Civil Engineering—James Ritchie. B. S., Consulting Engineer.
Bridges and Roof Trasses—Frank C. Osborne, C. E., Consulting Engineer.

AdT'sers on Spcial matters: P. Yeneen, Telephone; L. S. Siebel, Telephone; H. J. Cook
Engines and Boilers; J. N. Richardson, Architecture.

Consulting Service : The above Consulting Engineers and Architect are prepared to undertake
Surveys, Estimates, Plans, Specification Tests, etc., in any line of Engineering.

Instruction by Corre
spondence. Also Loca
ClBBses.
Send for Circulara.

SILK BRAID
For Incandescent

Lamp
Filaments.

The greatest care talren in prodacing a uniform article.

'/BOSTON BRAID MFC. CO.,
27 Beach Street, Boston, Mass.

TESTING INSTRUMENTS.

While others
are Dull we are

Busy. Our Su-
perior Switch,
with Our Sur-
prising Low

Price. Why should more
be said? "Write for prices

on Switches Switchboards,
Tablet Boards, Main Line
Fuse Blocks Rhecsta s and
Stage Regulators.

Knife Switches from 20 to
1000 amp.

J. Grant High & Co.,
123 N. 3d St., Philadelphia, Pa.

•ACME" TESTING SETS.
The best and most convenient.

"M. V." VOLT AND AMMETERS.
For constant switchboard service.

Write for Circnlars 418 and 443.

"Acme" Testing Set.

QUEEN k CO., Incorporated, PHILADELPHIA.
Catalogue T Mailed Free, ONLY if this Ad. is mentioned, "jJl, V." Voltmeter.
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iiuTABUBHKD IK 1861.

E. BKGGOT,
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QAJS AHD ILSCTRIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
BRAHOH BTOBB

8184 Michigan Avenue*

One 600 volt Weatou Poi'hible Voltmeter $50.00

One 1,700 wntt Direct Readiug Wattmeter (for

direct or alternntiuK) 50.00

BO Thouison-Houston Indicators 10.00

19 K. 2 T.-U. Arc Lumps 20.00

200 Edison Arc Lnmps (series) (10 ampere).. 10. i

1,000, 104 volt T.-H. Base Lamps 18
300 ampere Double Pole Switches (marble) . . 10.00

600 Rheostats tor all purposes 6. .50

500 other bargains.

CHAS. E. GREGORY CO.,
49 South Jefferson St., Chicago, 111.

:F*03Et. S.^XjS].
$3.00 to S5.00 Per Light.
Van De Poele and Waterhou?e Arc Dy-

namos, 30, 35, 40, 50 and 60 lighters.

Lamps .$5.00 each.

ROSE ELECTRIC LIGHT SUPPLY CO.,
ST. liOIIIS MO.

FOR SAXaXS.
Two 12x14, 80 H. P. Atlas Automatic Center Crank

Engines.
One 9x12, 50 H. P. Russell Automatic Four-Valve

EoKine.
One 9x10, 40 H. P. Payne Si Sons' Automatic Engine.
One 7x12 Kice Automatic Engine.
One 100 H. P. Dick & Church Tandem Compound

Engine.
The above eoginps were taken In exchange for

Ideal Engines. They have run less than one year
and are in good condition, and will be sold at one-
half their original cost.

A. L. IDE & SON, SpriDgfleia, III.

FOR SALE.
fwo SOO-amperes ehunt wound U. S. Dynamos,
wo 200-amperea shunt wound V. S. Dynamos.

Two 500-light T.-H. Dynamos, compound wound,
with Ease, Rheostat and Ammeter.

Two 25-light American 2,000-c. p. Arc Dynamos.
One 50-light Sperry 2,000-c. p. Arc Dynamo.
Ten 12-li^lit Knowlos Dynamos.tfjvith lamps.
Twelve 50-Ught Schuyler Dynamos, 2.000-c. p.

Two 150-Brush Incandescent Machines, 95 volte.

One 15-Ught Brush Arc, 7 amperes.
One 90-h. p. Armiugton and Sims Engine.
Two 120 Rmpere Edison Dynamos, self-oiling.

We Buy Outright Electrical Equipment.

s. SSB6S m, I mm go.,

74 CORTLiAXnT ST., Bf. Y.

TO THE COPPER COTNTRY
Is but a little more than a night's ride in the direc-
tion of the North Star Solid ti ains of coaches and
buffet sleeping cars leave Chicago each night at 8
o'clock (from C, M. & St. P. Ry. depot) via the
Milwaukee & Northern Railroad—the North Star
Route—arriving at Champion, Mich., at 8:50 a. m.,
Marquette 10:'.i5 a. m., Houghton 11:30 a. m., Han-
cock 12:05 p. m , and Ontonagon 9:10 p. m. This is

the shortest, best and quickest route to all impor-
tant points on the Upper Peninsula nf Michigan.
Try it. Breakfast served on trains en route.
Berths may be reserved in sleeping cars one week
in advance at City Ticket Office, No. 207 Clark St.,
Chicago.

IS YOUR PLANT RUNNING
To suit youf Did you pay a dividend last year?
If you need a competent superintendent, electri-

cian, or one to take charge of construction work,
or installing machinery, I would like to correspond
with you. Address "J^xperience,"

Care Westkrn Electrician,
6 Lakeside Building, Chicago

WANTED.
Railroad electrician desires position with street

railway company. Can do all repairs of car equip-
ment and overhead lines. Have had charge nf
eastern roads. Strong testimonial letters. Guar-
antees to reduce operating expenses.

Address ^'Railrrail,"
Care Western Electrician,

6 Lakeside Building, Chicago.

ILATINUM
For all Purposes.

Scrap and Native Platinum Purchased.
BAKER & CO., 408-414 New Jersey

Kaiiroad Ave.. Newark. N. J.

ELECTRICAL ENGINEERING
Tsn^ht thnrouffhly day and night at the INSTI-
TUTE of TECHNOI.OGY, 151 Throop
Street, Chioa^o, 111. Amateurs, Artisane
and others assisted Practically In any line, and
inc'tructed in the latest and most improved
methods.

Mechanical DRAneHTraa, Mathematics, Elec*
trical Calculations, Architectare, Mechanics, also
aught day and nleht.

The Standard Open Circuit Bat'
teries of the World,

Send for Circular and Prickb.

THE LECLANGHE BATTERY CO.,

177 to 117 Bast 731st St., N. Y.

StJlweiPs Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE In Steam
Boilers. Catalogue on application.

STILWBLL & 6IERGE MFG. CO.,

DAYTON, OHIO.

WILLIAM A. ROSENBAUM,
Electrical Expert and Patent Solicitor,

Times Bnlldins, ]VEW¥OBK.

Former Manager, now Successor to the

Patent Depaetment of

THE W. J. JOHNSTON CO., Ltd.

("37i6 Electrical World.^*}

CONTRACTORS.
Electric Light Wiring, Fire Alarm Systems

Annunciators, Bells, Tubes, etc.

THE ALLEN-HUS.SET COiMPANY,
Tel. 3626. 235 Dearborn St., Cliica^o.

BSffifiKs^^g^ssHtaasiaj^ssaffiipja

c:/U/t/7'V.

SATE VALVE.
Compact Durable Low-Priced

^t^Lt/NKENHSIMEnCo. Ciiiamati. o. U.S.A

LAIVIP

LIGHTING
SCHEDULE.

Moonlight System,'

FOR 1894.
Now Ready

I'zrloe, ao Oezxta. .

Electrician Publisliing Co.,

6 LAKESIDE BLD6.,

CHICAGO.

—3B-sr

—

Edward Dyer Peters, Jr., M. E., M. D.

SECOND EDITION, REVISED AND ENLARGED.

Price, Postage Prepaid, $4 00.

TEE HOST COMPLETE WOES OF ITS KIND PDBUSEED,

Electrician Publlshlns Co.,
6 Hiakeside Bids:. CHICAGO, TLJL.,

4. C. BRILL COMPANY, ..,•-- PHILADELPHIA.
BUILDEES OF EAILWAYAND TEAMWAT CAES OF AI^L CLASSES.

STjeclal attention given to the building of Electric Motor and Trail Oars.
Builders of Brill 'No. 21 Truoli with eoUd fortred frame, and "Eurelin." Maximum Traction Pivotal Truoi.

MIAMISBURG ELECTRIC CO., miamisburc, ohio.
nannfactnrers of Barnley's Cartridge Batteries, Imperial Dry Batteries, Commntator Segments,

Commntators, Brnsh Copper, Brashes, £tc
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VICTOR TURBINE WATER WHEEL.
The attention of ELECTRIC COMPANIES is called to this C£1.E.

BRAXC:D "WATER WHEEI^as particularly adapted to their use
on account of its revnarkably steady motion, liig^li 9^peed
and e^reat Efliciency«and lar^fe Capacity foritsoiameter,
being double the Po-wer of most wheels of same diameter. It is used
by a number of the leading electric companies with great satisfaction. In the
economical use of water it is without an equal, producing the highest per cent
of useful effect erua-Fanteed.
SEI\» FOR CATALOGUE AIVI> PARTICULARS.
Our Horizontal "Victor" is highly recommended, as no gears are required

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of 12 inch VICTORTURBINES arranged on a horizontal shaft with Cast-Iron Flume, Draft

Tubes, End Bearings for Shaft and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
stiictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situatioii

admits of their use, we recommend them. <

STILWELL & BIERCE MFG. CO., DAYTON, OHIO.

YOU WILL OBILGE
Both advertiser and publisher by men-
tioning theWESTERN Electrician when

writing to advertisers.

HAVE YOU

EXHAUST STEAM

fiOING TO WASTE
?

Patentees, Proprietors and Manufacturers of the
Webster Vacuum Feed Water Heaterand Purifier.

Send For Catalogue.

Are your FEED WATER HEATERS obtaining the best results, in heating and puriiying the

feed water for your boilers? Are you heating your buildings with live steam or exhaust?

IF TOU DESIKE TO GET BETTER KESULTS from your present feed water heaters,

and to heat your building by exhaust steam, without back pressure upon engines, saving

power and water of condensation, together with GREATER ECONOMY IN FUEL,
send for our catalogues of Webster Vacntun Feed Water Heater and Purifier, and
Williames Vacnnjm System ofSteam Heatingr, which contains some of the largest plants

in the United States as references. We visit plants in any part of the United States, at our expense,

furnish our apparatus, which may be attached to your present plant, upon trial, under guarantee.

Managers and Sole Licensees for the Sale of Patent
Rights in the United States.WARREN WEBSTER & CO.,

Corner Point and Elm Streets. CAMOEH, N. J

D'UNCER
LONG
DISTANCE
ELECTRIC
TELEPHONES.
Sold outright. Protected by

patents which are guaranteed
against infriogement. Works
satisfactorily on long or short
distance; requires no cleaning
or repairs; claimed by disinter-
ested experts to be the best tele-
phone made Adopted by the
Twin Wire Telephone Company
of ChicBgo, and will be used by
the city in connection with it.

The I>'Uneer Electric
Telephone Mfg. Co.,

167 Dearborn St. , CHICAGO

.

For the WESTERN ELECTRICIAN,
SX.OO.

C-S SPECIALTIES.

G-S Flush Double Push Switch.
Single Pole—Double Pole—Commutation; 3 Wire, 4 Wire

C-S Flush Key Switch.
single Pole—Double Pole—3 Wire.

C-S Flush Automatic Switch.
single Pole.

ELECTRICALLY
MECHANICALLY
ARTISTICALLY PEERLESS.

C-S P lush Double Push Switch—Double Pole.

THE GUTTER ELECTRICAL & MFG. CO,
97 So. tlth. Street, Pliilaaelphia, Pa., 17. S, A. '

I^WATER WHEELS
This Justly Celebrated Wheel is Built in Many Styles on

UPRIGHT AND HORIZONTAL SHAFTS.
It is SPECIALLY DESIGNED and ADAPTED for driving

ELECTRIC LIGHTING AND POWER PLANTS.
Our new Wheel secures a remarkably Iiifrh ernaranteed percentage, and wonderfal steadiness of

motion, under variable loads in practice. It affords an nnequaled concentration of power witbin a small
space; and an unprecedented hiorli velocity for a given power.

Its easily and quickly operated balanced sate affords prompt and efficient control by a governor, and
consequent fine ref^nlation. These wheels are in many instances operating the best electric plants in tbisaud
other countries, fully demonstrating their remarkable adaptation to that use.

The attention of Electric Engineers, and others contemplating water power improvementB is directed to our
work. We will send a fine large pamphlet, 112 pages, fully describing the wheel and various plans of application.

THE JAMES LEFFEL & CO.^'*.''rN^/w'?oS°KC?T"v'5'

EVER! ONE
Interested in Electricity should liave

these works:

BADT.—New Dynamo Tenders' Hand-

Boole, isopages, 134 illustrations, $i.oo.

BADT.—Incandescent Wiring Hand-Book,

72 pages (with 5 tables), profusely illus-

trated, $1.00.

BADT.—Bell Hangers' Hand-Book, 106

pages, 97 illustrations, fi.oo.

BADT.—Electric Transmission Hand-Book,

97 pages, 22 illustrations,and 27 original

tables, $1.00.

DESMOND.—Electricity for Engineers, 424
pages (2 vols.), illustrated, $2.50.

HOUSTON, — Dictionary of Electrical

Words, Terms and Phrases, 700 pages,

750 illustrations, $5.00.

HERING.—Dynamo Electric Machines,

279 pages, 59 illustrations, $2.50.

MARTIN AND WETZLER.—The Elec-

tric Motor, $3.00.

TESLA.—Experiments with Alternate Cur-

rents, $1.00.

THOMPSON. — Dynamo Electric Ma-
chinery, 900 pages, $9 00.

Any of abov«, or any electrical book published,

sent prepaid, on receipt of price.

ELECTRICIAN PUBLISBIHG CO.,

6 Iiakeside Bnilding, CHICAGO.

WECO CARBON BATTERY.
Higb Electromotive Force. Small Internal Resistance.

lilTTIiE LIABILITY OF CARBON BREAKING IN SHIPMENT.
SITITABLE FOR BELLS AND GAS LIGHTING.

Prices on Application.

WESTERN ELECTRIC COMPANY. -^^^
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THE NEW AMERICAN!
TURBINE WATER WHEEL.

PABTIOULAELY ADAPTED TO DEIVING

Electric Light and Power Stationis
, y On account of Ita high efficiency at all stageB of gate, eteadlneas of motion and eaey working pate,
"- Blractloa of which makes It the most BeoBltlve to the action of a governor of any wheel on ihe r

4

, the con
market.

oeiur^ p#\^ ^«A*rAi ^\^«I9E' Illnstrating varloQB BtyleB of setting on hoth veiilcal and!SEND FOR CATALOGUE horizontal ebaft.
*

THE DAYTON GLOBE IRON WORKS CO.,
SUCCESSORS TO

ST01TT, MIIiLS A TE1IIPI.E:. DAYTON, OHIO.

FUSE WIRE
) *^""?rV„.
f CarryIDS

AND LINKS y capacity

FOR ALL SYSTEMS. ) ^"'"'^^tZ^

The Independent Electric Co.,

39th St. and Stewart Ave., Cliicago.

WANTED.
We will pay 25 cents each for

clean copies of the Wbsteen Elec-
trician of June 18, 1893, Volume X,
Number 25.

WESTERN ELECTRICIAN,
6 Lakeside Building, Chlcafo-

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for office or
home use, is issued by the Burlington
Route. Copies will be mailed to any ad-
dress on receipt of twelve cents in postage
by P. S. EusTis, Gen'l Pass. Agent, C- B.
& Q. R. R.. Chicago. 111.

Send for
Circular and
Free Sample.

The Safety Insulator
Does not injure the insulation of the wire,

presents a neat appearance, is put

up readily without the use of

screwdriver or other tool.

McLeoil, fari & Co..

91 liiberty Street,

KEtr YORK.

Yoe m mm
Both Advertiser and Publisher

by Mentioning the

Ifesterii Electrician

When Writing to Advertisers.
J

JUST OFF THE PRESS.
INVENTIONS, RESEARCHES and WRITINGS of NIKOLA TESLA.

BY THOMAS COMMEEFORD MARTIN.

Cloth. 8vo> 330 Cuts and New Portrait. 500 Pae:es. Price $4.00.
Some idea of the scope of this remarkable record of new work in electrical invention and research may be formed from the following table of

CONTENTS.
PART I.—Polyphase Currents.

Chapter 1.

Chaptek 3.

Chapteb 3

Chapter 4
Chapter 5

Chapter 6

Chapter 7

Chapter 8

Chapter 9

Chapter 10
Chapter 11

Chapter 18.

Chapter 13

Chapter 25.

Chapteb 26.

Chapter 27.

Chapter 33.

Chapter 34.

Chapter 35.

Chapter 36.

Chapter 37.

Chapter 43.

.Biographical and Introduc'ory.

.A New System of A'ternating Cuirent Motors and Transformers

.The Tesla Rutatin? Magneic Field.—Motors with Closed Conduc'ori'.

—Synchronizing Motors.—Ro ating Field Transtormei s.

.Modiflcations and Expansions of the Tesla Po'yphase Sy^ terns.

.Utilizing Familiar T^ pe of Generators of the Continuous Current tyfe.

.Method of Obtaining D. sired Speed of Motor or Generator.

.Regula'or for Rotary Current Motors.
.Single Circuit. Self-Starting Synchronizing Mt.tors.

.Change from Double Current to Single Current M tor.

.Mot ir with "Current Lag" Artificially Secured.

. Anoth r Method of Tracsformation from a Torque to a Synchronizing

Motor.
."Magnetic Lag" Motor.
.Method of Obtaining Difference of Phase by Magnetic Shielding.

Chapter 14 Type of Tesla Single-Phase Motor.
Chapter 15. . . .Motors with Circuits of D.Herent Resistarce.
Chapter 16 Motor with Equal Magnetic En. rgies in Field and Armature.
Chapter 17 M tors with Coinciding Maxima of Magaetic Effect in Armature and

Field.

Chapter 18 .. .Motor Based on the Difference of Phase in the Magnetization of the
inner and Outer Parts of an Iron Core.

Chapter 19 . . Another Type of Tesla Induct on Motor.
Chapter 20 . . . Combinations of Synchronizing Motor and Torque Motor.
Chapter 21 . . .Motor with a Condenser in the Armature Circuit.
Chapter 32 Motor w th Condensir in one of the Field Circuits.
Chapter 23 Tesla Polyphase Transformer.
Chapter 24 A Constant i urrent Transformer with Magnetic Shield between Coils

of Primary and Sicondary.

PART II.—The Tesla Effects with High Frequency and High Potential Currents.

.Introductory: The Scope of the Tesla Lectures.

.The New York Lecture. Experiments with Alternate Currents of

very High Frequency, and their applicition to Methods of Artificial

Illumination. May 20, 1891.

.The London Lecture. Experiments with Alternate Currents of High
Potential and High Frequency. February 3, 1892.

Chapter 28 The Philadelphia and St. Louis Lecture On Light and other High
Frequency Pheaomena. February and March, 1893.

Chapter 29. . . .Tetla Alternating Current Generators for Hi.h Frequency.
Chapter 30. . . .Alterna'e Current Electrostatic Induction Apparatus.
Chapter 31. . . ."Massage" with Currents of High Frequency.
Chapter 33 Electric Discharge in Vacuum Tubes.

PART III.—Miscellaneous inventions and Writings.

.Method of Obtaining Direct from Alternating Currents.

.Condensers with Plates in Oil.

.Electrolytic Registering Meter.

.Thei mo-Magnetic Motors and Pyro-Msgnetic Generators.

.Anti-Spaiking Dynamo Brush and Commutator.

Chapter 38. . . Auxiliary Brush Regulation of Direct Current Dynamts.
Chapter 39 Improvement in Dynamo and Mot jr Construction.
Chapter 40 Tesla Direct Curn nt Arc Lighti g System.
Chapter 41. . . .Improvement in Unipolar Generators.

PART IV.—Appendix: Early Phase Motors and the Tesla Oscillator.

.Mr. Tesla's Personal Exhibit at the World's Fair.
|
Chapter 43 The Tesla Mechanical and Electrical Oscillators.

This Tolame is of the utmost interest and valne to all in any wise concerned in the stndy, production or utilization
ot electric currents. Sent postage free, to any address, on receipt of price, by

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago.
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C^CDynamos^' Motors.

That is

Lighting and Power Plants,
HIGHEST EGONOUy. PERFECT REGULATION.

New Reaction Brush Holder Benders
Commutators Indestructible.

THE C. £ C. ELECTRIC CO.,
«EKEBAIi OFFICES:

402 and 404 Greenwich Street, NEW YORK.
BOSTON, 63 Oliver Street.

I BRANCH j CHICAGO, 201 Madison Street.

PHILADELPHIA, 633 Ar-h Street. \ OFFICES: (CLEVELAND, Cuyahoga Bldg.

Our Individual Arc Light

and Motor Cut-Outs

.A.F=e^

XSSHiT.^SX.

SC0:fcT02v£IC-^I-.,

And Require Only One Small Wire.

GLE&TIUC SELECTOR & SIGNAL CO

(Successor to ELECIRIC SECRET SERVICE CO.,)

45 Broadway, NEW YORK.

ARE YOU LOOKING FOR AN

AHAK COUNT LAMP

Simple and effective,

Strong and durable,

Not liable to eet out of order.

Positive In action.

Complete In all details.

Practically noiseless,

Theroushly waterproof,

Without the use of a hood.

Moderate in price?

If you are. write us.

Tie WASBINfiTOH ALTERMATING ARC lAMP
Will fill the bill in every particular.

WASHINGTON ELECTRIC CO.,
197 and 199 South Canal Street, CHICAGO.

THE

"MUNCIE"

STEEL

MAGNETS
TRe Muncie Electrical ¥orks^

MUNCIE, INDIANA.

DYNAMOS * * MOTORS
15 to 900 Ugbt Capacity.

District Agencies.

l-iS to 65 H. P. Capacity.

CHICAGO,
C. S. COLTON,

16^7 aionadnock Bldg.

ST. LOUIS,
ST, LOUIS ELECTRICAL SUPPLY CO.,

809 liocust Street.

PHILADELPHIA,
H. MAJOR & CO.,

9'ii Bidge AYenne.
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ERIE,
"m^iy^-

Highest Awnrd at the World's Fair. Clilc.aso Ofll«'e. RookRry Bnilflinc-

THE LATEST IMPROVED TYPE OF ELEVATORS IS THE

DIRECT ELECTRIC
Have Ton Seen Oun?

It has many advon-
taffes over all others
noiv in the market.

If yon visit the

COIiVaiBIAN
EXPOSITION

examine the one runnlDK in the
Department of Transporta-

tion Exhlblta.

For deaoriptlve circular, or other

nforncatlon, address

MORSE, WILLIAMS & CO.,
1106 Frantford Avenue, PHILADELPHIA. 108 Liberty Street, NEW TOBK.
19 Pearl Street, BOSTON. 82 Church Street, NEW HAVEN.
425 Spruce Street, SCKANTON, PA. 1116 E Street N. W., WASHINGTON, D. C.

423 OMAHA BUUiDIKe. CHICAGO.

Jill GENUINE
INGOTS & MANUFACTURES

BEAR OUR
REC.TRADE MARKS.

!j^AinlhnovMA4mASj

PHOSPHOR-BRONZE
Ingots, Castings, Wire, Sheet &c.

ThePhosphqrBronzeSmeltincCo.Limiteo
2200WASHI(IIGT0NAVE,PHILADELPH|A.,Pa.
ORIGINAL MANUFACTURERS OF PHOSPHOR-
Bronze in theUnited States and Sole
Makers of'ELEPHANT BRAND"Phosphor-Bronze,

-FOR THE-

BINDERS ^'^T^'^" ELECTiiioiAti,^ •fW«^«W*| ^0 Qjf^ DOLLAR.

NEW ENGLAND BUTT CO.,
PROVIDENCE, R. I., U. S, D^.

H. N. FENNER, Treasurer and Qeneral Manager.

S. FREEMAN & SONS MFG.CO.,
MANDFAOTUBBES OF RACINE WIS.

Standard Tabular, Fire Box.Tertical
and Submerged Tube Steel

BOILERS
For 3Iarine,

t'tationary,

or Portable use.

ALSO OP

OF ALL KINDS.
tSmokestaoks, etc.

A specialty made of

Electric Street Railway and
Lighting Plants.

Write for Prices and Terms.

ELECTRICITY for ENGINEERS.
A NEW AND POPULAR BOOK.

T-wo Volumes, 434 pages, Profusely Illustrated.

Price, Postage Prepaid, $2.50.

ELECTRICIAN PUBLISHING CO.,
6 I.AKESIDE BUILDING, CHICAGO.

Leather Woven Link Belt.

SHULTZ PATENT
Leather • Pulley » Covering.

SABLE RAWHIDE BELTING.
SEND FOR DESCRIPTIVE CIRCULARS.

SOD. ivoxji®, :xLo.
BBANCHES

164: ftnmmer (Street, Boston.
aas Pearl street, New Tork.
ISA srorth Sd i^treet. FhiladelpKia.

( 1«
i as
(in

four Head Polishins aiachine.
MANUFAOTUKEKS OF

ForCOTerins TBIjBCiBAPH, TBIiEPHOUTE and BliBCTRIC lilBHT WIRE
Large single and double BRAIDERS for covering Cables.

Improved Six Spindle Flyer Windpr for Magnet Wires.
Single, Double and Triple Winders

FIN£ CASTINGS A SPECIALTY.
Location at World's Columbian Exposition; Department of Electricity.

Department No. 137, Group 126, Section T, Space.No. 12.

THE FALLS

Ml k lacUi Co.,

Cayaboga Falls, OMo.

Manufactarera or

Friction Clutclies,

Shafting, Etc.

Special attention given to the
Complete Equipment of

Electric Plants.

BRANCH OFFICES:

8 Sontb Canal St., CHICAGO.

39 Gortlandt St., NEW YOBK.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. A. I. E. E.,

Consulting Electrical Engineer,

Specialty: Electric Eailways and Power Sta-

tions.
5G5 Kookery, Chicago.

Gustave Monrath, c.p., i.e.

Electrical Engineer,

Contractor for Electric Light and Electric

Power Transmissions.

1417-1419 nionadnock Building,
Clilcago.

Chas. G. Armstrong,

E.xpert and

Electrical Engineer,

Anilttorlum Tower, C'lilcago.

Frederick L. Merrill,

Electrical Engineer,

Specialty: Storage Battery Work.

304 Bookery. Chicago

O. M. Stone,
Electrician,

Oood work, square work, perfect work; just

each work as our customers waut. Fine house
work and repairs a specialty. Private lines

built complete.

30U ». Clark Ht., Chicaeo.

Harry G. Osburn,
Electiical Engineer,

348 Dearborn Street, Cliicaso.
Telephone, Harrison 306

Estimates and SpeciAcations prepared,

Special Attention Given to the
Supervision of Eteetricttl Ti/orli.

William D. Ball, B. s. (E. E.):

Consulting Engineer,

Room 110, 11.? Dearborn t^t, 1
Chicago. 1

Telephone Main 1584

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELEC-

TRICIAN when writina '^advertisers

MOULDED MICA
Trolley Line Insulators,

Tree Insulators, Ktc.

H. W. JOHNS MANUFACTURING CO.,
PHILADELPHIA. 240 and 242 Randolph St., Chicago, III.

Tree Insulator.
Perfect Protection,

These are the

On Tvliich -we build our

DYNAMOS, MOTORS and
STORAGE BATTERIES.

TWe Can Sa.Tre Yoii laoney.
WKITE FOR CATAI.OQITKS.

The Ford-Washburn Storelectro Co..
ClifiVCI^AXO, OHIO.

Ohicaeo Oflice, iSOG Temple Court Bnildiug:
Kansas City Office, 454 Sheidley Building.

Southern. Ag'ents, Southern. Brass & Iron. Co., Knoxville, Tenn.

THE ROYAyLTERNATOR
TRANSFORMER.

NOTE THIS: No ComiTiutator, No Brushes,

No Revolving Armature!

DIBEOT CrrRBENT DYNAMOS AND MOTOBS.

Reaponaible Agents Wanted. Exclusive Territory Given. Correepondence Solicited.

ROYAL ELECTRIC CO., PEORIA, ILL.

Our Office is in Peoria NOT in Chicago.

WESTINGHOUSE ELECTRIC i, MANUFACTURING CO.,
*Xa7a?S^XT3=«.GI^3

We manufacture Complete Installations of

For CENTRAL STATION ELECTRIC LIGHTING,
LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BRA.NCH OFFICES IN ALL LARGE CITIES.

Nexir York Insnlated ITCTire Co.,
SOliJE: MAKIIFACTUBEBS

GRIMSHAW WHITE CORE I'^^lt
"'"'''

RAVEN CORE Slrrir"""'
COMPETITION LINE WIRES, GRIMSHAW TAPES, AND SPLICING COMPOUND,

Vulca Electrical Wire Ducts for Interior Construction.
NEW YORK— 15 Cortlandt St. CHICAGO—78-82 Franklin St. BOSTON—182 Summer St. SAN FRANCISCO—102 Sacramento St.
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Fort Wayne Electric Company,

Manufacturers of Electrical MacMnery

PATENTS OF JiLMES J. "^OOD.
For Arc Lighting, Direct Current Incandescent Lighting, Alternating Current

Incandescent Lighting, Power Transmission either by Direct or Alternating Currents.

Arc Lamps for Constant Potential Alternating or Railway Circuits.

The new "WOOD" Transformers have the highest efficiency and best regulation

of any yet produced. They are easy to install, light weight and very handsome in

appearance.

Parties requiring Tranformers would do well to get our estimates before purchasing.

42 Broad St., New York City. 405 Times Building, Pittsburgh. 35 New Montgomery St., San Francisco.
185 Dearborn St., Chicago. Kiric Building, Syracuse. 52 Union St., New Orleans, La.

907 Filbert St., Philadelphia. 57 E. State St., Columbus, Ohio. Cor. Field and Main Sts., Dallas,Tex.

Southern Electrical Supply & Mfg. Co., Barronne St., New Orleans, La.

If you are contemplating the purchase of Alternating Apparatus, get

TWO 'PHASE GENERATORS
which will cost no more than single phase. You can then operate
lights as economically and as satisfactorily as from single phase
generators, and in addition use

Alternating Current Motors,
which we are now building in 1, 2, 3, 5, 7, 10 and 15 Horse Power
sizes. Our standard

For lighting purposes are carried in stock, and orders can be filled promptly.

The most economical and easiest handled transformer on the market. Special trans-
formers for any desired voltage. Special transformers for arc lighting.

STANLEY ELECTRIC MFG. CO.,

Selling Agents for the Helios Arc Lamps in New England and New York State.

Wostern Office, I02 Michigan Avenue, CHICAGO, ILL.
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THE NEW LAMP
For Alternating Circuits, 30 or 50 Volts.

The

Simplest and Best.

Most Positive in Actiozti

Embodies Neinr Ideas in Every Detail.

laomr in Price.

Made in Various Ornamental Styles.

WRITE FOR CIRCULAR.

Don't forget that we also carry a most com-

plete line of arc lamps for constant potential

circuits, street railway circuits, etc.

UNITY BUILDING,
CHICAGO.

TELEPHONE BUILDING,
BBTABI.HHBD 18S1. NEW YORK CITY.

Electric

120 Light, 2,000 C, P. Brusli Arc Dynamo^nDirect Connected.
FROIL WORLrD'S FAIR EXHIRIT.

oxj :e2^s7':ez x^ .a. int x>, ohio.
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PERMANENTLY
LOCATED.

186- 1 88 Fifth Avenue,

CHICAGO.

Call and see us or send in your

communieations.

PROMPTNESS A SPECIALTI.

Metropolitan Electric Co
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STANDARD ELECTRIC CO.
General Offices: Suite 625, Home Ins. BIdg., PUIPACn
Works: 313-317 South Canal Street, unlbAOU.

BUILDERS
OF TEE

FOR

FURTHER

INFORMATION

ADDRESS
THE
GENERAL

OFFICES.

The ANNUAL REPORT of your plant, soon due, may

suggest additions or betterments for the purpose of

earning a larger dividend for the year 1894.

Perhaps you have not earned a dividend.

In this case there is A CAUSE.

See to it that your station is equipped with modern

machinery—apparatus known to be efficient, dur-

able, and SIMPLE.



XXII WESTERN ELECTRICIAN. Januarj' 27, iSgV

Alternating Current Generators,
For Central Station Equipment.

Adapted for Arc and Incandescent Lighting.

Guaranteed Equal in Every Respect to any oiher Tjpeof Apparatus Manufactured.

IF
a guaranteed average life of 600 hours

and unsatisfactory light .costs .32!, what

should 800 hours guaranteed life and
satisfactory light cost? Without taking

into accouit the quality of the light the case

stands 600 hours cost .32i

100 ' " -f"-

Soo " " *^'-X8=.43i.

But we do not ask .43^ for our American
high grade incandescent lamp. Wri:e for

quotations and further particulars.

TAYLOR, DEE & MACK,
(Formerly TAYLOR, GOODHUE & AMES),

348 Dearborn Street. CHICAGO.
JOHN A. SEELY, Presideot and Gen'l Manager.
C. 0. BAKER, JR., Treasurer.

W. B. BA.KEK, Vice-Preeideot.
MILLS H. LANLON, Auditor.

The Complete Electric Construction Co.,

Electric Railroad Construction a Specialty.
GENERAL OFFICES: 121 LIBERTY ST, NEW YORK.

CHICAGO OFFICE: 1401 MONADNOCK BUILDING,
*'^""'

^M^fger.

S.ow Speed and Standard of SimpUcity
Close Regulation. and Durability.

AL80
Direct Current Apparatus for Lighting Factories, Public Buildings aod Isolated Plants.

Improved Long Distance Series incandescent Appara'us for Street and Commercial
Illuminafon,

Incandescent Lamps and Sockets for use on Arc Light Circuits,

Correspondence j!$olicitecl.

THE UNITED ELECTRIC IMPROVEMENT CO..

Drexel Building. PHILADELPHIA, PA.

Don't make a
Alternating Arc
investigating

By Buying any
Lamp before
the

MOIT-ARC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-
equaled simplicity with absenceof all objectionable features heretofore
present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers will be STUCK on because they don't
have to MONKEY with it every few days, taking it down to clean
and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

LITTLE ELECTRICAL CONSTRUCTION AND SUPPLY COMPANY,
McDOUGALL, LUCAS & CO., Genl. Western Agents, Tlie Pookery, Chicago. BUFFA.LO, ]Sr. Y.
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PARANITE
WJRES AND CABLES

AKE THE ONLY KUBBER INSULATIONS MADE

West of the Allegheny Mountains.
ii AGENCIES.
I' Kleflrlc Appliance Co., Chicago.
[DuerrA Rohn, Milwaukee,
' Heas Electrical Co,, Des \loine8.

T. W Wo^f$ Electrical Co., Omaha,
Oate CUV Elec. Supp y and Con. Co,, AtUnta.
Cleveland Elec. Mfg. Co.. Cleveland.
Post- Glover Electric Co . Cincinnati.
Southoru E iginesring Co., Louisville.
Electrical Engineering Co., Minneapolis

MANUFACTURED BY

The Icdiani Eulilier I ImM f\:i Com

Office, Marion, Ind. Factory, Jonesboro, Inp.

Aetna Railway Insulators,

Anderson Line Material,

Manufactured solely by ALBERT & I. M. ANDFRSON,

289 to 293 A Street, Boston, Mass.
Correspondence Solicited

.

II II

INCANDESCENT ARC LAMP?
What's the matter with a straight incandescent lamp which for the same power conHumed

gives a more satisfactory iUnmination, and Is cheaper to install and operate?

This is the Packard MOGUJL, made by the

NEW YORK & OHIO CO., Warren. Ohio.
200, 300 and 500 candle power. 2'/ to 3 wattR per candle power efficiency.

2". ivdiooieB,
MANUFAOTUREK OP

inrSUKiATED EIiESGTRIG WIRE,
FLKXIBLE COBOH and CABLES.

%0O and aOft Nortb Third Street. - - FHII.AI>KL>FHIA, PA.

BEST OF ALL IS

made by J. H. BUllIIllEIili & CO., 76 Cortlandt St., UTew fork.

Best Construction and Ingredients. Strongest, most Durable and Beliable. Size 6x2^/i, 60 cts. per cell.

LIBERAL DISCOUNTS.

AMERICAN
CARBONS.

Burn them up and burn them down,
j

Tliat is what they are made for Some Carbons are not fit I
to burn in an arc lamp, they are more suitable for the furnace. :

The American Carbon is a success. C And the prices—^you 5

Our customers say so and keep right .< ought to know about =

on using them. ( them. Write us. |

GEO. G. GARTER & CO.,

1663 Monadnock Block,

CHICAGO.

WESTON ENGINES.
HIGH PRESSURE BOILERS.

COMPLETE POWER PLANTS.

E8TIMATEB AND DBAWINOB SUBMITTID.

WESTON ENGINE CO..
Painted Post, N.Y.

BEPRESENTATIVES

:

Julian Scnoll & Co. , 126 Liberty St., New Vort
Geo. D. Hoffman, 82 Lake st.,*cmcago, m,
H. M. smsle & Co. , 3d & Arcb Sts. , Fhlladelplils.

INCANDESCENT LAMP.
PBOTBCTBD by the "K. A C." United Ststear PATBNTS.

L";etor^;rament. SeRcJ for REDUCED PRICE LIST. ^^:^rio^:°:'^"""""'-

Beacon Vacuum Pump & Electrical Go., ir.inBtor»'^tt?£SrT'o»,»A«s.
HEW YORK OFFICE, 39 Cortlandt Street.

THE KINSMAN DESK LIGHT.
CAN BE READILY ATTACHED TO

ANY DESK.

Desk can be opened or closed without
interfering with light.

By meana o£ our rotary reflector, the
desired quantity of light can be obtained.

Read us a sample order, m entioa style o E

socket required.

Mcleod. Ward & Co.,

91 Liberty St., - • NEW YORK.

WILLARD L. OANDEE, } -r, , .r
H. DUBANT OHEEVER, P''="'«"

Managers. GEO. T MANSON,
Gen'l Supt.

THE OKONITE COMPANY LIMITED,

ITRAOt MARK 1

1 3 Park Row, New York.
INSULATED

WIRES ALDCABLES,
For Aerial, Submarine and Underground Ui«.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

BKANCHES: Cbloaro, Boiton, Pblladelphla, Minneapolis, GlnGlnnatl,

:

^.nnha, tiOalsvUle, St. Xjonis, San Francisco, Iiondon and So. America.
• CItT,

Perfect Arc Gut-Out.
GtTAKANTEED FEEE FBOM DEFECTS.

Meets all requirements Board of Underwriters.
Special prices to Central Stations. Write for prices.

The E. G. Bernard Co., Manufacturers, Troy, N.Y.

CHKAPtST.

0«talde View

:^m ^-^
N. 1. R

NatioRal iRdla

Rubber Co.'s

Wires iiKi Cables.
FREDERICK S. MINOTT, General Manager. Factory and Ofices:

BRISTOL, R.i.
BRANCHES:

Cliieaero, 307 Dearborn Street.

New York Oifice, 487 Broadway, H. L, Burdlck. Mgr

MAGNETO WATCHMEN'S CLOCKS.

HOLTZER-CABOT ELECTRIC CO., 92 Franklia St., Boston, Mass.
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LONG DISTANCE
TRANSMISSION OF POWER

BY ELECTRICITY.

THE MOST EFFICIENT AND SUCCESSFUL SYSTEM OF

ra.i3.sznissiozi of IPG^arer
IS THE

Oeneral Electric Company's

THREE-PHASE SYSTEM.
IN ECONOMICAL AND SATISFACTORY OPERATION

IN SEVERAL PLANTS IN THE UNITED STATES.

THIS SYSTEM IS AK ABSOLUTE AXD C0:N^CIIETE FACT. IT IS XOT A
N^EBULOUS PKOMISE.

THREE-PHASE GENERATORS.
THREE-PHASE MOTORS.

WATER POWERS UTILIZED FOR MILLS, FACTORIES. MINES, ETC.

GENERAL ELECTRIC COMPANY.
Main Office, Schenectady, N. Y.

44 Broad Street, Ifew York. 620 Atlantic Ave., Boston, Mass.
173 and 176 Adams Street, Chicago, 111. 609 Arch Street, Philadelphia, Fa.

Fifth and Bace Streets, Cincinnati, Ohio. 401-407 Sibley Street, St. Fanl. Minn.
Equitable Building, Atlanta, Ga. 1333 F Street, HI. W., Washington, T>. 0.

16 First Street, San Francisco, Cal. Masonic Temple, Denver, Colo.

All Business Outside the United States Transacted by the Thomson-Houston rnternational Electric Co.. 44 Broad
St., New York City.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

Allen Hussey Co "ii

Anderson. Albert A J. M... '

American Elec. Mfg.Co.... xvii

American Electrical.

Works

Andrews & Hasohke x

Armour Institute xi

Armstrong, Chas. G xvii

.\rnold, B. .T
xvii

Baboook & Wilcox Co., The . 1

Baggot.E !f'i

Baker&Co xli

Ball, Wm. D xvii

Ball* Wood Co., The

BallEngineCo xvi

lanis &Co
lona Mtg. Co

Institute oJ Technology. -

Johns Manufacturing Co.,

H. W -

Kartavert Mfg. Co

K lipstein, A

Lake,.!. H. &D. Co xli

Leclanche Battery Co.,The xii

Leffel AUo., James xiil

Link Beit Machinery Co. .. vlii

Little, F. P., Electrical

Const, i Supply Co xxu

Beacon Vacuum
Electrical Co..

Pump A

J. E.
Supply Co.

.

Machinery *

Bernard, The E. G. Co i

Beinstem Electric Co 1'

Bishop Gutta Peroha Co ... .

Boston Braid Mtg. Co

Bradbury-Stone Ele. trie

StorageCo '"i

Brill Co., J. Q Jf"

Brush Electric Co xix

Bryant ElectrioCo

Buckeye Electric Co vii

Bunnell A Co., J. H 1

Butler Hard Rubber Co ... . xiii

C. & C. Electric Co xv

Carter .t Co:, Geo. G i

T. Engine Com-Case, J
pany -^^^

C entral Electric Co v

Complete Elect. Const. Co. xxii

Comstock, Louis K x¥n

Consolidated Car-Heating
Co X

Correspondence School of
Technology xi

Crescent Insulated Wire &
Cable Co XI

CushingA Morse i'

Lunkenheimer Co., The..

Merrill, Frederick L

Metropolitan Electric Co.

Miamisburg Electric Co. .

.

Mica Insulator Co

xii

Cutter Electrical & Manu-
facturing Co

Dayton Globe
Co

Iron AVorks

Delno -t Co., H. E —
Directory, Principal Elec.

and Mech. Engineers ...xvii

Dixon Crucible Co., Jos.... xiy

D-TJnger Elec. Tel. Mfg. Co.xvll

Rastern Electric Cable Co. xi

Edwards, W. S. Mfg. Co . . .
xvi

Electric Appliance Co... x

Electric Construction &
.Supply Co xix

Electric Selector & Signal

Co xxii

Elec. Storage Battery Co.,

The if

Electrician Publishing Co.
viil, xii, xiil, xlv, xvii

Empire China Works xii

Falls Rivet & Machine Co.. xvi

Ford - Washburn Storelec-

tro Co

For Sale Advertisements, xli

Ft. Wayne Electric Co.... xviil

Freeman S. & Sons Manu-
facturing Co

General Electric Co il

General Incandescent Are
Light Co XV

eT"eeiey&Co.,.TbeE. S... —
Gregory, Chas. E. Co xli

Hammond Cleat & Insula-
tor Co xii

Hart & Hegeman Manufac-
turing Co vlli

Harrlson&Co., W. P... xvii

Helios Electric Co Iv

High. J. Grant & Co xli

Koltzer-Cabot Electric Co . . 1

Ide c&Son, A. L xii

Independent Electric Co.. xlv

Ind. Rubber * Ins. Wire Co. i

CLASSIFIED LIST.

Monrath, Gustave xvu

Moore, Alfred F i

Morse, Williams & Co. . . .

Munsell& Co. .Eugene.... x

McLeod, Ward & Co i

National India Rubber Co. i

New England Butt Co ... .
xvi

Newton Rubber Co xiil

New York Electric Co xi

New York
Co

Insulated Wire

New York & Ohio Co.

OkonlteCo., The

Osborne Steam Engin'g Co x

Osburn, Harry G xvll

Ostrander&Co.. W. R .... xvi

Perkins Electric Switch
Manufacturing Co xiv

Phillips Ins'd. Wire Co . . .
viii

Phosphor-Bronze Smelting

Co

Pullman Electric Co x

Pumpelly - Sorley Storage
Battery Co ""

Queen & Co . Incorporated . xi

Roebling's SonsCo.. J. A. x

Rose Electric Light Supply
Co

Rosenbaum, W. A xii

Royal Electric Co xvi

Shultz Belting Co

Siemens & Halske Electric

Co

Sioux City Electrical Supply
Co xvll

Spruance, D. C vi

Standard Electric Co xxi

Standard Paint Co

Stanley Electric Manufac-
turing Co

Stilwell ABIerce Manufac-
turing Co xii, xiil

Stocking, E. B xvii

Stone, O. M xvii

Sunbeam Incandescent
Lamp Co x

Taylor, Dee & Mack xxii

United Electric Improve-
ment Co

Vulcanized Fibre Co viil

Waddell-Entz Company..

x

Want Advertisements xii

Washington Electric Co.. xv

Webster, Warren & Co....

Western Electric Co x

Western Elec. Supply Co.

Wefitern Tele. Const. Co— xi

Westinghouse Elec. and Mfg.
Co ix, xvii

Weston Engine Co

White, S. S. Dental Mfg.
Co

Whitney Electrical Instru-
ment Co iv

Wilson & Jackson .

WortblQgtoD, Hear; K ...

—

A«(*naialator««.
Bradbury-Stone Elec. S. Co.
Electric Storage Battery Co.
Pumpelly-Sorley S .B. Co.

Annunciators.
Carter Si Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
Metropolitan Electric Co.
Ostrander&Co., W. R.
Taylor, Dee & Mack.
Western Elec. Supply Co.

Arc liamps.
Beggs, J. E., Mchy &Sup. Co.

C. & C Electric Co.
Carter & Co.. Geo. G.
Electric Appliance Co.
Bleotrlo Cons. & Supply Co.
Fort Wayne Electric Co.
General jillectric Co.
General Inc'd'cent ArcLt. Co.

Helios Electric Co.. The.
Little. F. P. Elec. O. & S. Co.

Rose Elec. Light Supply Co.
Siemens A Halske Electric Co.
Sioux City E. S. Co.
StandardElectric Co.
Taylor, Dee ife Mack.
vVashington F.lectricCo.
Westinghouse El. & Mtg. Co.

" Western Electric Co.
Arc liisht Cord.
Central Electric Co.
Electric Appliance Co.

Armatnrn Wlndrre,
Andrews & Haschke.
Pullman Electric Co.

Batteries and .1 nrs.
Bradbnry-Stone Elec. S. Co.
Bunnell & Co , J. H.
Butler Hard Rubber Co.
Carter l* Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
Electric Storage Battery Co.
FordW'shb'rn Storeleotro Co.

Greelev A Co., The E. S.

Leclanche Battery Co., The.
Metropolitan Electric Co.
Miamisburg Electric Co.
Newton Rubber Co.
Pumpelley-Sorley S. B. Co.

Sioux City E. S. Co.
Taylor, Dee & Mack.
Western Electric Co.
Western Elec. Supply Co
White, S. S. Dental Mfg.

Bells.
Central Electric Co.
Electric Appliance Co.
Greely & Co., The E. S.

Jletropolitan Electric Co.

OstranderA Co., W. R.
Taylor, Dee & Mack.
Western Electric Co.
Western Elec. Supply Co.

Beltlne.
Shultz Belting Co.

Bailers.
Babcock & Wilcox Co., The.

Ball Engine Co,
Freeman & Sons Mfg. Co.
Link Belt Machinery Co.
Weston Engine Co.

Boobs. JBIertrical.
Electrician Publishing Co.

Braidins Mschinery.
New England Butt Co.

Brass «.^onas.
Lunkenheimer Co., The.

Bnrelar Alarms.
Central Electric Co.
Electric Appliance Co,
General Electric Co.
Greeley & Co., The E. S.

Metropolitan Electric Co.

Washington Electric Co.

Western Electric Co.
Western Elec. Supply Co.

(See Insulated Wires.)

Cables, Blectric. {See In-

sulated Wires), Copper,
S^heet and Bar.
American Elec. Works.
Bishop Gutta Percha Co.
Carter & Co..' Geo. G.
CrescentluB.WireACttWeCo.
Gushing & Morse.
Eastern Electric Cable Co.
General Electric Co.
Ind. Rub. & Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.

New York Ins. Wire Co.
Roebling's Sons Co., J. A.
Spruance, D, C.
Taylor, Dee & Mack.
Western Electric Go.

Carbons. Points A^Plates.
Central Electric Co.
Leclanche Battery Co.
Metropolitan Electric Co
Western Electric Co.

Car-Heaterv, £lectric.
Consolidated Car-Heating Co.
Taylor, Dee & Mack.

Clutches, Friction.
Falls Rivet Sc Machine Co.
Lake, J. H. & D. Co.
Link Belt Machinery Co.

Contractors and Electric
liigiLt Plants.

AUen-HuBsey Go.
Armstrong, Chas. G.
Arnold, B. J.

Ball. Wm. D.
Brush Electric Co.
G. &.C. ElectrioCo.
Carter & Co., Geo. G.
Complete Elec. Const. Co.
Comstock, Louis K..

Ford-Washburn Storelec.Co.
Fort Wayne Electric Co.
General Electric Co.
Little, F. P. Elec. C. & S. Co.
Men-ill, Frederick L.
Monrath, Gustave.
Osburn, Harry G.
Royal Electric Co.
Siemens & Halske Elec. Co.
Standard Electric Co.
Stone. O. M.
United Elec Improvement Co
Waddell-Entz Company.
Westinghouse Elec & Mfg. Co.
Western Electric Co.
WUboq & JaokBOO.

Construction and Re-
pairs.

Allen-Hussey Co.
Andrews A Haschko.
G. & C. Electric Co.
Comstock, Louis K.
General Electric Co.
LUtle, F. P. Elec. C. A S. Co.

Osburn, Harry G.
Pullman Electric Co.
Sioux City E. S. Co.
Stone, O. M.
Western Electric Go.
Wilson & Jackaon.

Copper.
Miamisburg Electric Co.

CopperWires.
American Electrical Works.
Bernard Co., The E. G.
Bishop Gutta Percha Co.
Bunnell & Co . J. H.
Carter & Co., Geo. G.
Central Electric Co.
Crescent Ins.Wire &Cable Co.
Electric Appliance Co.
General Eectric Co.
independent Electric Co.
Ind. Rub. A Ins. Wire Go.
lona Mfg. Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co.. The.
Phillips Insulated Wire Go.
Spruance, D. C.
Taylor, Dee &. Mack.
Western Electric Go.
Western Elec. Supply Go.

Cross-Arms, Pins and
Brackeis.
Anderson, Albert & J. M.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
jVtcLeod. Ward & Co.
Taylor, bee & Mack.

Cnt-Onts and t^TVitches.
Anderson, Albert & J. M.
Bernard Co., The E. G.
Bryant Electric Co.
BunnelKt Co., J. H.
C. & G. Electric Co.
Carter & Co., Geo. G.
Central Electric Co.
Cutter Electrical A Mfg. Co.
Electric Appliance Co.
Electric Selector & Signal Co.
General Electric Go.
Hammond Cleat & Ins. Co.
Hart & Hegeman Mfg. Co.
High, J. Grant & Co.
lona Mfg. Co.
Little, P. P. Elec. C. & S. Co.
Metropolitan Electric Co.
Perkins Elec. Switch Mfg. Go.
Sioux City E. S. Co.
Taylor, Dee & Mack.
Washington Electric Go.
Western Elec. Supply Co.

Desk l-ierhts.
McLeod. Ward &, Co.

Dynamos.
Brush ElectrioCo.
C. & C. Electric Co.
Fort Wayne Electric Go.
General Electric Go.
Gregory, Chas. E.jjo.
Rose Elec. Lighl Supply Go.
Royal Electric Co.
Siemens A Halske Electric Co.
Standard Electric Co.
United Elec Improvement Co
Waddell-Entz Company.
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Klectric BailTvays.
Brush Electric Co.
Complete Elec. Const. Go.
General ElectrioCo.
Siemens A Halske Electric Co.
Westinghouse El. A Mfg.Co.

Electrical and9£echani-
cal Engineers.

Allen-Hussey Co,
Armstrong, Chas. G.
Arnold, B.J.
Ball,Wm. D.
Complete Elec. Const. Co.
Comstock, Louis K.
Merrill, Frederick L.
Monrath, Gustave
Osborne Steam Eng, Co.
Osburn, Harry G.
Stone. O. M.
Wilson & Jackson.

Electrical Jnstruments.
Anderson, Albert & J. M.
Bernard Co., TheE. Q.
Bunnell* Co., J. H.
Garter AGO.. Geo. G.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Greeley & Co., The E. S.

High, J. Grant AGO.
lona Mfg. Go.
Little, F. P. Elec. C. A S. Co.
Metropolitan Electric Co.
McLeod, Ward A Go.
Queen A Company, Incorp.
Taylor, Dee & Mack.
Van Nuis, G. S.

Washington Electric Co.
Western Elec. Supply Co.
Whitney Elec.Instrument Co.

Electrical Specialties.
Andrews & Haschke.
Electric Appliance Co.
Holtzer-Cabot Electric Go.
lona Mfg. Co.
McLeod, Ward A Co.
Washington Electric Co.

Electroliers, etc.
Baggot, E.
Edwards, W. S. Mfg. Co.

BleTatorf, Electric.
Morse, Williams A Co.

Eneines, Steam.
Ban A Wood Co., The.
Ball Engine Co.
Case, J. T. Engine Co.
Freeman Sons Mfg. Co,
WesioD Engine Co,

Fan Outflts.
Central Electric Co.
Electric Appliance Co.
Stanley Electric Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Metropolitan Electric Co.
Standard Paint Co.
Vulcanized Fibie Co.

Fire Alarms .

Western Electric Co.

Fnse ^Vire.
Electric Appliance Co.
Independent Electric Co,

tias liIghtiDg, Electric.
Holtzer-Cabot Electric Co.

Oeneral Elec. Supplies.
Anderson, Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Carter A Co., Geo. G.
Central Electric Co.
Cutter Elecincal A Mfg. Co.
Electric Apj.liance Co.
Genera! Electric Co.
Greeley A Co.,TheE. S.

Hammond Cleat A Ins. Co.
Holtzer-Cabot Electric Co.
Ind. Rub. A Ins. AVire Co.
lona Mfg. Co.
Little, F. P. Elec. C. A S. Co.
Metropolitan Electric Co.
McLeod. Ward A Co.
Queen A Co., Incorp.
Sioux City Elec. Supply Co.
Taylor, Dee A Mack.
W^ashJngton Electric Co.
Western Elec. Supply Co.

Globes and Electrical
Qlassware.

Baggot, E.

€Jraplute SpeciaHies.
Dixon Crucinle Co., Jos.

Hard Rubber Goods.
Butler Hard Rubber Co.
Mica Insulator Co.
Newton Rubber Co.

rnc. Iiamp Hepalriag.
New York Electric Co.

Insulators and Insulat-
ing materials.

Anderson, Albert A J. JI.'jC
Andrews A Haschke.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Cutter Elec. A Mfg. Co.
Electric Appliance Co.
Empire China Works.
General Electric Co.
Hammond Cleat A Ins. Go.
Hart A Hegeman Mfg. Go.
Holtzer-Cabot Electric Co.
Ind. Rub. A Ins. Wire Co.
lona Mfg. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Little,F . P. Elec. G. A S. Go
Metropolitan Electric Go.
Mica Insulator Co.
Moore, Alfred F.
Munsell A Co.. Eugene.
McLeod, Ward A Go.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated W^lxe Co.
Standard Paint Co.
Taylor, Dee A Mack.
Vulcanized FiDre Co.
Washington Electric Co.
Western Elec. Supply Co.

Insulated IVires and
Cables—Magnet IVire.

American Electrical Works.
Bishop Gutta Percha Co.
Bunnell A Co.. J. H.
Carter A Co., Geo. G.
Central Electric Co.
Crescent Ins. Wire A Cable
Co.

Gushing & Morse.
Eastern Electric Cable Go.
Electric Appliance Co.
Independent Electric Co.
Ind. Rub. & Ins. Wipe Co.
Metropolitan Electric Co.
Moore, Alfred F.
McLeod Ward A Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Roebling's Son's Co.,J. A.
Spruance, D. C.
Taylor, Dee A Mack.
Waddell-Entz Company.
Washington Electric Go.
Western Electric Co.
Western El' c. Supply Co.

minlngApparatns, Elec.
General Electric Co.
Independent Electric Co.
Weatlnghooae El. A Mfg. Co.

motors.
Brush Electric Co.
C. A C. Electric Co.
Ford-Washburn Storel. Co.
Fort Wayne Electric Co.
General Ele^i'ric Co
Gregory. Chas. E. Co.
Royal Electric Co.
Sioux City E. S. Co.
Taylor. Dee A Mack.
Waddell-Entz Company.
Westinghouse El. A Mfg. Co.

Paints,
Standard Paint Co.

Patents.
Rosenbaum, Wm. A.
Stocking, E. B.

Phosphor BroDze.
Phosphor Bronze Sm,Co.,Ltd.

Platinnm.
Baker A Go.

Porcelain.
Empire China Works.

Publishers, Electrical
Electrician Publishing Co.

Posh Buttons.
Central Electric Co.
Electric Appliance Co
Metropolitan Electric Go,

Rheostats.
General Electric Co.
Washington Electric Co.

Sal Ammoniac .

Inn is A Co.
Klipstein, A.

Second-Hand Electrical
]}lachliie»-y.

Beggs, J- E. Mach. A Sup. Co.
Gregory, Chas. E. Co.
Rose Elec. Lt. Supply Co.

Silk Braid.
Boston Braid Mfg. Co.

Speaking Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R.
Western Electric Co.

Speed Indicators.
Queen A Co. Incorp.
Whitney Elec. Instrument Co.

Steam fleating.
Webster A Co., Warren.

Steam Pumps.
Worthlngton, Henry R,

Storage Batteries.
Bradbury-Stone Elec. S. Co.
Electric Storage Battery Co.
Pumpelly-Sorley S. B. Co.

StoTcs. Electric.
Consolidated Gar-HeatingCo,

Str*^et Cars.
Brill, J. G. Go.

Tapes, Insulating.
American Electrical Works.
Central Electric Co.
Crescent Ins. W^ire ACableCo.
Gushing A Morse.
Electric Appliance Go.
Jletropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The. t

Phillips insulated Wire Co.
Standard Paint Co. 1

Taylor, Dee A Mack. !

Telegraph Apparatus.
Central Electric Co.
Electric Appliance Co.
Electric Selector A Signal Co

.

Greely A Co., TheE. S '-,

Metropolitan Electric Co^
Stone, O. M.
Western Electric Co.

Telephones,
D'Unger Elec. Tel. Mfg. Co.
Western Electric Co.
Western Tel. Const. Go.

Transformers .

Royal Electric Co.
Stanley Electric Mfg-. Co.
Taylor, Dee A Mack.
Western Elec. Supply Co.

Tracks. Elecfrie Car.
General Electric Co.
Westinghouse EI. A Mfg. Co.

Lamps, Incandescent.
Am. Electric Mfg. Co.
Beacon Vacuum Pump
Electrical Co.

Bernstein Electric Co.
Buckeye Electric Co.

CarterA Co.. Geo. G.

Central Electric Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.

New York and Ohio Co.
New York Electric Go.
Sunbeam Inc. Lamp Co.
Taylor, Dee A Mack.

Lightning Arresters.
Central Electric Co.
Electric Appliance Go.

Magnet Wire.
(See Insulated Wires.)

Mica.
Johns Mfg.Co., H. W.
Munsell A Co., Eugene.

Tools.
Lunkenheimer Co., The.

Turbine AVheels.
Dayton Globe Iron Works Go.
Leffel AGO., Jas.
Stilwell A Bierce Mfg. Co.

Universities .

Armour Institute.
Correspondence School of
Technology.

Institute of Technology.

Valves.
Lunkenheimer Co., The.

Tarnishes.
Standard Paint Co.

Water Heaters.
Webster A Co., Warren.

W^ater W^heels.
Leffel A Co., Jaa.

Wire, Bare.
Anderson, Albert A J. M.
Bishop Gutta Percha Co,
Central Electric Co.
Crescent Ins.Wire AGable Co.
Electric Appliance Co.
Independent Electric Co.
Ind.- Rub. A Ins. Wire Co
National India Rubber Co,
Okonite Co., The.
Phillips Insulated Wire Co.
Roeblmg'fl Sons' Co., J. A.
Spruance, D. C.
Taylor, Dee A Mack,
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V/ THE CHLORIDE

ACCUMULATOR.
Ce.lla froitt to to StOOO fuitp. hoiirn

Vttptieity,

Central Station and Traction Cells a Specially.

BATTERIES FOR ISOLATED LIGHTING AND
POWER PLANTS.

I

Catalogue gives FACTS and FIOUBKS

.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Buildins.

PHILADELPHIA, PA.

CHICAGO OFFICE, 302 Owings BIdg.

CHAS BLIZARD, Gen'l Soles Agt.

iBiprtaDt Ifl liiltii ffliis
C3 tJ FS NI vsr:

ALTERNATING CURRENT INDICATORS
Are now ready. Before purchasing elsewhere send for our Supplemen-
tary Catalogue which contains the prices and description of the above
instruments, and also a list and prices of other new instruments of

our manufacture.

Whitney Electrical Instrument Company,
146 Franklin Street, BOSTON, MASS.

Penaooob, N. H., U. S. A.-FACTORI£S :-l»]Lei'brooke, P. Q., Canada.

A<j^EXTS:
Chicago, 111., Electric Appliance Co.
Cincinnati, Ohio, Nowotny Electric Co.
Halifax. N. S.. John Starr Son & Co.. Ltd.
Lynchburg, Vs., The Poole Electric Co.

Montreal, P. Q., T. W. Neas k Co.
New York City, Geo. L. Colgate, 136 Liberty St.
San Francisco, Oal., California Electrical ^'orlia
Toronto, Ont., Toronto Electrical Works.

THE PARTZ
Acid Gravity Battery,

(Patented.)

The Highest Voltage and Most Constant
Open Circuit Battery,

Awarded First Premiflin at the World's Fail

Excellence of

Material and

Construction.

High

Itssuiation,

Reliability and

Durability

Under the

Most

Exacting

Conditions.

-.
ttjJ -

SEND FOR iSAMPIiBi^ AND PRICES.

CUSHING & MORSE,
General Western Agents,

225 Dearborn St., Chicago.

W. R. BRIXEY, Mfrj

203 Broadway, New York.

Use tlie Partz Snlplio-Cliroiflic Salt.

(Patented.)

No handling of Fluid Acids or Mixing of Chemicala.

i^end for onr Catalogue, and let

facts convince you.

Our Exhibit at the Chicago World's Fair 1b in the "West
Gallery of Electricity Building.

Philadelphia, BTew York,

THE S.S.WHITE
DENTAL MFG. CO.,
on, Chicago, Brooklyn, Atlanta

SPECIAL ANNOUNCEMENT.,
iy 99THE HELIOS

SPECIAL ALTERNATING ARC LAMP
Can be run three in series from 105 volt secondary circuit.

STANDARD ALTERNATING ARC LAMPS
Can be run in multiple from 50 or 100 volt secondary circuits by Spencer Economy CoiU.

IVo (Special Transformers Necessary. No Bead Besistancc Req aired.
No Change of IViring.

sx>£3ox.a.Xj xtgroarxoEi.
Helios Carbons will be sold only with the Helios Lamp. The Helios is the only lamp that haa a legal
right to use the reflector plate between the standards, without which one-half of the light is wasted.

HELIOS ELECTRIC CO., 1310 Filbert St., Philadelphia.
Eastern Agents:

STANLEY ELECTRIC MFG. CO.,
FittBfield, Mass.

Eastern Penn. and Southern N. J. Agency:
RADIANT ELEHTRIC CO ,

1223 Market Street, Philadelphia, Pa.

Western Agents:
THE ANSONIA ELECTRIC CO.,

Chicago, 111.

Southwestern Agents:
ST. LOUIS ELECTRICAL SUPPLY CO.,

St. Louis, Mo.
Canadian Agency, Canadian General Electric Co., Toronto, Canada.

STREET LIGHTING FROM ALTERNATING CURRENT DYNAMOS.
Lamps, Series Sockets,

New Prices given on Street Fixtures, Poles,
Bank Boards, Meters

And all accessories for the use of SERIES LAMPS on ALTERNATING CURRENT DYNAIMOS.

This system permits a PROFITABLE and SATISFACTORY method of street illumin-
ation and should he investigated by every plant using alternating current apparatus,

WRITE FOR FURTHER PARTICULARS AND PRICES.

OTTR SERIES LAMPS
Will show you a COMPARATIVE SAVING equal to their FIRST COST in POWER CONSUMED.

BERNSTEIN ELECTRIC COMPANY, (20 Mlinllc tn., Igsln, Mass.
I
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For Sale Cheap.
600,000 pounds of Safety,

Grimshaw, Okonite, and E. M.

W. Rubber Covered Wire, va-

rying in size from 0000 to 18

B. & S. This wire has been

purchased by me from the

World's Fair, and must be sold

in Sixty Days.

The wire has been used UNDER COYER,

IS AS GOOD AS NEW, and will be seld

CHEAP FDR CASH.

D.C Si3rviaLnco
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Announcement.
THE BUCKEYE ELECTRIC COMPANY, Manufacturers of the high grade and favorably

known "BUCEEYE" incandescent lamp, take pleasure in announcing to their friends and
customers and the trade generally, that on January 23, 1894, Hon. A. J. B,icks, Judge of

the United States Circuit Court, at Cleveland, Ohio, dissolved the injunction which had
been previously obtained by the General Electric Company against this Company, and in

so doing used the following language:

^^Did the defendant in good faith act upon the complainants' limitation of the life

of their patent, and ivas it so induced to act by the conduct of the complainants, and
is it now in such relation to the complainants as estops them from denying that their

conduct induced the defendant to make its investments and act as it has set forth in

its motion now under consideration?

*^The circumstances under which the defendant began its enterprise of manufactur-
ing Electric Incandescent Lamps: The different stages in the progress of its develop-

ment, and the reasons inducing it to increase its capital are fully set forth in its motion

and as hereinbefore recited.

"Without deciding how far others not similarly situated had the right to rely upon
such conduct on the part of the complainants or without passing upon the question, of
how far the public generally acquired rights under the complainants' proceedings in the

patent office by which they limited the life of their patent, it is sufficient to find under
this motion, that the defendant by reason of the circumstances particularly set forth

in its motion did rely upon the complainants' conduct, and had a right to be, and
was in fact influenced thereby,

"If I am in error as to this conclusion no great harm can result to the complain'

ants, and their right to contest as to other infringers not able to show such meritorious

claims to estoppel, as this defendant has established can be asserted without prejudice

from, this decision."

The lamps manufactured by this Company are therefore "LAWFULLY MADE" and
we guarantee the fullest protection in every respect to all purchasers or users. We are

now ready to fill orders with care and promptness.

The Buokoye Electric Company of Cleveland, Ohio.

CHICAGO OFFICE, 753 Monadnock Building. NEW YORK OFFICE. 49 Dey St.
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"IDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

BIANDVACTIIBKD BV

PHILLIPS INSULATED WIRE CO.
NEW YORK OFFICE: 38-41 Oortlandt Street. FACTORY: PAWTUOKBT, R. I.

AeeisciBs .-

Klectric Appllanon Co., CHICACiO. Partrlck A Carter Go . PHIIiADBI^PHIA. Electrical Enelneerlnx Co.. UIIVNEAPOIilH.

VULCANIZED FIBRE CO.

£3Sa7.A.^XjXSSCSlI3 1873.
80Ii£ JHANVFAGTUBERS OF

HARD VULCANIZED FIBRE
In Sliccis, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

^yIIrAVcToV,n^v. The Standard Electrical Insulating Material of the World. i4 S^^'^^: ^. v

The "Ideal" Storage Battery
For all Classes of fork where Liglit and Power are Remireil.

Thousands in use all over the country.

Bradbury-Stone Electric Storarre Co.,
Boston Office, 612 Excliange BIdg. LOWELL, MASS.

EWART
FRICTION

CLUTCH.
Especially designed for heavy
duty at high Bpead, and fully
guaranteed.

Complete Po^ver Kquip
ment for Klectric Plants.

The Standard IVater-
Tube Safety Boiler.

Coal and Ashes Hand-
line JUachinery.

MANUFACTURED BY

LINK-BELT MACHINERY CO.,
Enetneers, ronnders, aiacliliiists. CHICTLQ-O

CANlfF

Sole Maniifiicturcrof Micanite Plates, OomnmratorSegmfntp, Rings
Wdshers, Tubes, Troughs, Taper Riugs, Cloib, Paint, etc.,

FOR ELECTRICAL INSULATION.

REGISTERED

MICA INSULATOR CO.
218 WATER STREET, NEW YORK.

PUMPELLY-
SORLEY
STORAGE
BATTERY.

JIKade Eleetro-Chemlcally

.

IVoApT^lied Active State-
rial or ""Paste."

Plate made from one in-
teeral piece of rolled
lead.

Nojoints ; no solder.
Hish ettici*>ner, capacity
and durability enaran-
teed.

iiightin^ plants and c^n-
iral station aaxiliarlvs
installed.

Portable cells, all sizes.

PBplly-Sorlef Stirap Battery Co.

170 South Clinton Street, CHICAGO.

HART FLUSH SWITCHES.
5 and lo Ampere Single Pole.

10 Ampere Double Pole.

10 Ampere Three-way.

The Only Snap Switch that has

PROVEN A SUCCESS.

For Sale by All Supply Honsea.

THEHAETIHEmAIMFGGO.j
HABTFORD, GOKHr.

Exhibit at the World's Fair, Section S, Space 5, South-

west Gallery Electricity Building.

A f41EMSf BOOK.
ELECTRIC TRANSMISSION HAND - BOOK.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of

which 30,000 copies have been sold. The new book deals in the author's
well-known practical style with all the problems of Electric Power
Transmission.

NOW READY. PRICES $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.
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Litigation! Litigation!

When the General Electric Company was formed by the absorption of the Thomson. Houston, the Edison General

Electric and other companies, it inaugurated, for the express purpose of crushing out all competition, a policy of intimi-

dation and costly litigation towards those users of electric machinery who had on account of superior quality of apparatus,

preferred to purchase from competing companies. The officers of the Westinghouse Electric and Manufacturing Com-

pany were informed two years ago that an offer to join the Trust was open to them for a short period, on a certain

basis of valuation, which basis was simply absurd. At that time it was intimated that if the offer was not accepted, a

course would be adopted that would prevent the securing of orders, but in this latter particular the purchasers of

electrical apparatus have decreed otherwise, as the events of the past two years have shown. The Trust seems to have

learned but little by experience for it has just started a series of suits against users of competing apparatus and parties

who have proposed to purchase from other manufacturers. The Westinghouse Electric and Manufacturing Company

defends all of its customers in the following terms: "The company shall, at its own cost and expense, defend any and

all suit or suits that may be instituted by any party against the purchaser for the alleged infringement of a patent or

patents, when such alleged infringement shall consist in the use of any apparatus, machinery or device, or parts thereof,

manufactured and sold by the company, for which the purchaser shall have made all payments then due, provided that

immediate notice of the institution of such suit or suits be given in writing by the purchaser to the company, and that

the purchaser shall permit the company, through its counsel, to defend the same, and shall give all needed information,

assistance and authority to enable the company so to do, and thereupon, in case of an award of damages in such suit or

suits the company shall pay such award. But the company shall not be bound to defend any suit or suits, nor to pay

any damages therein, when the same shall arise by reason of the use of parts not furnished by the company."

STOPPER LAJmPS. Were invented and patented by Sawyer and Man before the date of any of the

inventions upon which the Trust now relies to secure to it a monopoly of the sale of incandescent lamps. These stopper

lamps have been perfected and were used exclusively for the World's Fair lighting. Stopper lamps do not infringe the

Edison patents, and they are cheaper and better thar; the Edison lamps.

FEEDER AND MAIN PATENT. By the use of our system of alternating current distribution and

lamps, the use of the feeder and main feature of the Edison patent is not only unnecessary but leads to increased cost.

All parties who are in any manner threatened with respect to this patent are advised to communicate with us immediately.

THREE WIRE PATENT. The alternating system distributing electricity renders the three wire feature

an unnecessary complication. This company is prepared to furnish plans whereby better distribution of light can be had

than is possible with the continuous current system and one hundred 110 volt lamps which are necessary with it.

"Purchase apparatus and repairs at Fair prices." It has recently been announced that the General

Electric Company enjoys a trade of about four millions of dollars per annum for repairs, which it is claimed

cannot be interfered with. This is certainly a monstrous sum of money to be paid out by the electric fraternity for

repairs. We invite correspondence from any company which is paying anything toward these four millions, with a

view of putting them in a position to get their repairs and renewals at reasonable rates, or what is still better, to get

apparatus which will not require such enormous amount for repairs. We would also invite correspondence from all

companies who are laboring under the onerous obligations of the famous contract form "D." We can help them also.

Westinghouse Electric & Mfg, Company,
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Do you ever experience difficulty in securing

INTELLIGENT EXECUTION
of your orders for electrical specialties and supplies ?

We think probably you do, as this is a very

COMMON COMPLAINT
among users o£ electrical material.

We give this particular point our very closest

PERSONAL ATTENTION
and basing our statement on a combined practical experience in

the business of fifteen years, feel justified in claiming

that orders intrusted to our care receive the

best possible attention. Try us.

ELECTRIC APPLIANCE COMPANY,
ELECTRICAL SUPPLIES. 242 Madison Street, CHICAGO.

SOCKETS TO FIT i-INGH PIPE.
We are now manufacturing Keyless Sockets to screw

on 3/^-inch pipe for fixtures, street hoods, etc.

3
WE ALSO MAKE |%

DIFFERENT PATTERNS OF KEY SOCKETS.
Regular "lONA" which takes cord through hole in porcelain button.

The "PURITARI" socket in which the cord goes through grooves in outer edge of porcelain.

The "»TAIVI>AKI>'* socket is made with short ribbed ehell.

SEND FOR SAMPLES.

lONA MFC. CO., 336 Congress Street, BOSTON, MASS.

KARTAVERT
THE BEST SUBSTITUTE FOR HARD RUBBER.

A HARD AND FLEXIBLE FIBER.
IN SHEETS, RODS and TUBING. FOR ALL ELECTRICAL PURPOSES WHERE

PERFECT INSULATION IS DESIRED. PATENT INSULATING CLEATS.

ThQM Kartavsrt - Manufacturing - Co,.,

Consolidated Car-HeatingCo.,
Chicago, III. ALBANY, N.Y. Coatecook, P, Q.

IMPORTANT ANNOUNCEMENT!
We are now proparofl
to flU orders for the

OLD SUNBEAM INCANDESCENT LAMPS.
SUNBEAM INCANDESCENT LAMP COMPANY,

102 Michigan Avenue, CHIOAQO.

STHE ANSONIA ELECTRIC CO, Corner Randolph 8t. nod Michigan Ave., Chicago.
CHAS. D. SHAIN, 130 Lllierly Street, New York.
THE ANSONIA ELKOTRIC CO., Ansonla, Conn.

Don't Make a Blunder!
But have your burned-out armature rewound

by ua with our

Improved Insulation.
Satisfaction guaranteed in all Electrical repairing.

Storage batteries recharged and repaired,

AndreivB A Haschke,
Gaft Building, 13 and 15 S. Canal St., Chicago.

J^XTXIX]

SAL-AMMONIAC.
Guaranteed Over 99 Per Cent. Fdre.

101 Klnzie St.. Chlcaco.

The Osliorne Steam Engineering Co.,

Rooms 714-715, 167 Dearborn St. - Chicago.
Representative work now in conrao ot coustmo-

tlon. 2 000 H. P. Heat, Light and Powei Plant for

the Pabat Heat, Llgffl; & Powror Co., Milwaukee, Win.

Those who contemplate the conBtructlon of simi-

lar plants on improved and economical lines will

do well to communicate with ub. First, be sure

/ou will '?et the best, then go ahead.

All Sizes

and

QnaUtles

For Electrical Forpoges.

EUGENE MUNSELL & CO.,
ai8 Water Street, Kew fork.

W, H. SILLS, 86 Late Street, CHICAGO, ILL.

Sole Agrents for "Micanite."

MICA

THE PULLMAN ELECTRIC CO.,

-jf"g ELECTRIC MACHINERY,
pairing

armatures, fields and CONVERTERS.

Motor and Dynamo Inspection and Maintenance,

4.4. So. JeffersorL Street, Chicjlg-o.

RE

SAL AMMONIAQ
CEIiECTRIC BRAND)

Electric

Car - Heating.
Regulating Switch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

In Practical Operation In aiore
Tban 25 I,eadlne Citie« in

V. 8. and Canada.

ForElectrical Purposes
Guaranteed 98/99% and free of lead and ironj

If you want the best quality ask your dealeif

for this brand. Imported by

A.KLIP8TEIN, 122 Peari St., New York

Insulated Wire
FOR ELECTRICAL PURPOSES.

Magnet Wire, Office and Annnnciator Wire,
lead CoTered Cables, Copper Wire, Telegraph Wire.

Send for Catalogue.

JOHNA.ROEBLING'SSONSCO.,
CHICACO, SAH FRANCISCO, KEW XORK, TBEVTOIV,
173 Iiabe Bt. 85 end »7 Fremont St. 117 Xiiberty St. N. J.

WECO CARBON BATTERY.
High Electromotive Force. Small Internal Resistance.

LITTLE LLA.BILITY OF CARBON BREAEINQ IN SHIPMENT.
ST7ITABLE FOR BELLS AND GAS LIGHTING,

Prices on Application.

WESTERN ELECTRIC COMPANY. »^
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BuoEaiB F. Phu-ltps, Prest. W, A. Hathawat, Treu. W. H. Sawtkb, Seo*y.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, R. I.

RAILWAY FEEDER AND TROLLEY WIRE,
BliECTRIO MGHT LINE WIRE,

! Incandescent and Flexible Cords.
AMERICANITE. MAGNET. irIII 11(1
OFFICE AND ANNUNCIATOR WIKIlX

II,

FARADAY CABLES. " lUUW.
"*

I
NEW YORK OFriOE, P. 0. Ackerman, lOCortlandt Street.

r,
* MONTREAL BRANCH, Eugene F. PhilllpB' Eleotrlcal Works

BUILDERS OF

TELEPHONE EXCHANGES
and APPLIANCES.

APPARA.TIJS OF BEST CHABACTFU.
Offices, 440 Monadnock Block, CHICAQO.

THE
a
CLARK" WIRE.

For Switchboard, Railway and Motor use, we make all

eizeB of Stranded and Flexible Wire and Cablee with Clark's

iDBulation.

The Clark Wire has been before the public and in use for

the paat nine years, and haa met with universal favor.

Thousands of miles of this wire have been sold, and

are in use throughout the United States and Foreign Coun-

tries, and the demand for it is constantly increasing, because

it always gives perfect satisfaction.

Western Aficnts,

GREAT WESTERN MFG. CO.,

Chicago, 111.

In a Letter from the Inspector of ihe Boston Fire Under-

writers' Union, he states: " A Thoroughly Reli-

able and Desirable Wire in every respect."

The Rubber used in inenlatlng our Wires and Cables 1e es-

pecially chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weather, and Is not affected by herft.

We guarantee our Insulation wherever need, Aerial. Under-

pround or Sabmarine, and our net prices are as low, if not

lower, than any other Jire!; class Ineulated Wire.

We ehall be pleased to mail Catalognes with Terras and

Diecounts for Quantities.

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St., Boston, Mass.

Henry A. Clark.

Treae. and Gen'l Mgr.

Hend for Catalo§;ae.

Herbert H. Eostis,

Prest. and Electrician.

MANUFACTURERS OF HIGHEST GRADES OF

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N. J.

( JOHK A. ROEBIiINO'S SONS CO , CUcaeo, 171 I.ake Street.

AuENTSo S-^ni FRANCISCO, 'ZS and 27 Tremont Street.
( KEW YORK, 117 liberty Street.

Incandescent Lamps Repaired.
NEW YORK ELECTRIC COMPANY, Oanisteo, N. Y, and 225 Dearborn St,, Chicago,

THE CORRESPONDENCE SCHOOL OF TECHNOLOGY,
Bralnard Block, Public Sqnare, criBVBItAKB, OHIO.

Electrical Engineering—E. P. Roberts, M. E., Consulting Engineer. I

Electrical Engineering— G. T. H. Hanchett, S. B. with E. P. Roberts & Co. Instruction by Corre
Steam Engineering—Oscar Antz, M. E. & E. P. Roberts, M. E. I spondence. Also Loca
Mechanical Engineering—Oscar Antz, M. E. & E. P. Roberts, M. E.

I
Classes.

Civil Engineering—James Ritchie, B. S., Consulting Eogineer. ', Send for Circulars.
Bridges and Roof Trasses—Frank C. Osborne, C. E., Consulting Engineer.

|
]

AdT'VseTH Oil Spe«*ial Matters: P. Tensen, Telephone; L. S. Stebel, Telephone; H. J. Ccok
Engines and Boilers; J. N. Richardson, Architecture.

Consulting Service: The abovo Consulting Engineers and Architect are prepared to undertake
Surveys, Eetimates, Plans, Speclllcation Teste, etc., in any line of Engineering.

Cor. 33d St. and Armour Ave., Chicago. F. W. Gunsaulus, President.

DBFABXniBlVT OF BI^ECTBICITY AIVD BLECTKICAIi B»r«I]VEBBIN«i,
W. M. STINE, M. S., Director.

Announcement of Evening Classes:—To extend Ihe benefits of the large equipment of the Electrical
Department to young men who are employed during the day, evening courses will from time to time be
^ven. The first of these is just being organized and will be of an elementary character, embracing the
first principles of electrical calculations and rules for arc and Incandescent wiring. The instruction
'"ill be given each Tuesday and Thursday evening. Tuition for the term of ten weeks ia $6.00.

TESTING INSTRUMENTS.
ACME" TESTING SETS.

The best and most convenient.

'M. V." VOLT AND AMMETERS.
For constant switchboard service.

Write for Clrenlars 418 and 413.

"Acme" Testing Set.

QUEEN & CO., Incorporated, PHILADELPHIA.
Catalogue T Mailed Free, ONLY if this Ad. is mentioned. "M. V." Voltmeter.

fe0te^4- ^ <^<:^aAde.- c^w U-^j •ai/y(?4'fen\ :^feKna,

<>j/'^ (^.y0y>^e4,€^gi.

,

?, ^t. (^e/eU<^ia.

- MANUFACIUBEKS OF

DIRECT CURRENT MULTIPOLAR DYNAMOS @ GENERATORS.
These machines are constructed with outside revolving armatures, without and with Bpeclal commutator, as desired. They have proved remirkobly efficient and economical. Used largely in European Central

Stations. They are slow-speed machines, made for direct connection to engine without belting, and In sizes from 20 H. P. to 1,500 H. P.

niGH-8PBBl> BBI^TBD SIBSIBliS OXNABIOS
Are copied extensively in this country as "Drum Type." We are building these machines in size

from 1 H. P. to 150 H. P.

ALTBB.^ATIWO AND SlITI^TIFHASB GUBBENT D'TNAIUEOS
With laminated field and armature, In sizes from 1 H. P. to 4,000 H. P., for belted or direct coupling'

aiOTOBS
Of every speed for direct, alternating or multiphase current, in sizes from 1-10 H. P. up to 4,000 H.P.

Durable and economical in operation.

SIBMBXS BAXD liAMPIS
For direct and alternating current, for constant potential and series machines.

SIBHIENS ABC IiI«Hr CABBOSTS
With either solid or soft cores, which are the moat economical in the world and give a steady light.

ALIi INHTBU9IBNTS
Requisite for the regulation of electric apparatus; also the Siemens Voltmeters and Ammeters and

Automatic devices made in Berlin.

GENERAL OFFICES, BWOWAPNOCK BUILDING, CHICAGO.
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lifSTABLiBHED nr 1H61.

B. BKGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

DAS AHD ILSCTRID
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
BKUrOH BTOai

8134 Michigan Avenue*

One 600 volt Weston Portable Voltmeter loO.OO

One 1,700 watt Direct Eeadiog Wattmeter (for

director alternating! 50.00

50 TtiOiDSon-HoustoD Indicators 10.00

19K-2T.-H. ArcLatnps 20.00

200 Edison Arc Lamps ( series) (10 ampere).. 10.'

1,000, 104 volt T.-H. Base Lamps 18
300 ampere Double Pole Switches ( marble ) . . . 10.00

500 Rheostats for all purposes 6.50

600 other bargains.

CHAS. E. GREGORY CO.,
49 Sooth Jefferson St., Chicago, HI.

FOR SALE.
Our entire electric Ughi plant and fran-

chise. We have about 6oo lamps wired, and
have a lo-year contract wiih the city. Our
capacity is 750 16 candle power lamps.

Address

Harrodsburg Electric Light & Power Co
,

HARBODSBUEG, EY.

Two 12il4, 80 H. P. Atlas Automatic Center Crank
Engines.

Cue 9x12, 50 H. P. Ruesell Automatic Four-Valve
Eoetne.

One BxlO. 40 H. P. Payne & Sons* Automatic Engine.
One 7x12 Rice Automatic Engine.
One 100 H. P. Dick & Church Tandem Compound

Eoglne.
The above engines were taken In exchange for

Ideal Ensfioes. They have ran less than one year
and are in good condition, and will be sold at one-
half their original coat.

A. L. IDE & SOU, Springfleld, 111.

FOR SALE.
(wo 300-amperes Shunt wound U. S. Dynamos.
Two 200-Bmperea shunt wound U. S. Dynamos.
Two 500-light T.-H. Dynamos, compound wound,

sritJi Base. Rheostat and Ammeter.
Two 25-light Americau 2,000-c. p. Arc Dynamos.
One 50-light Sperry 2,000-c. p. Arc Dynamo.
Ten 12-liijht Knowles DynamostfKlLh lamps.
Twelve 50-light Schuyler Dynamo?, 2.00<l-c. p.
Two 160-BruBh Incandescent Machines, 95 volte.

One 15-light Brush Arc, 7 amperes.
One 90-h. p. Amaington and Sims Engine.
Two 120 ampere Edison Dynamos, self-oiling.

We Buy Outright Electrical Equipment.

E. BEB&s m, a mil go.,

V4. CORTI.AVDT ST_ ST. Y.

Cleats, 2 or 3 wire, g:lazed, $30. P"" 1,000

Insulators, 12. "

Rosettes, fusciess, •' 6." loo

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

' •.• INSULATOR COMPANY,
15 Custom House St., Boston.'

IS YOUR PLANT RUNNING
To euit you? Did you pay a dividend last year?
If you need a competent superintendent, electri-

cian, or one to take charge of construction work,
or installiDg machinery, I'would like to correspond
with you. Address 'Experience,*'

Care Western Ei^ctbician,
6 Lakeside Building, Chicago

WANTED.
Railroad electrician desires position with street

railway company. Can do all repairs of car equip-
ment and overhead lines. Have had charge of
eastern roads. Strong testimonial letters. Guar-
antees to reduce operating expenses.

Address ' Railrnad."
Care Westekk Ex^ciBiciAi',

6 Lakeside Building, Chicago.

POSITION WANTED.
Would like position as superintendent or

electrician of electric plant anywhere in

West. Ten years' experience in managing
largest plants both North and South. Ex
pert in building up run-down plants. First

class references.

E. A. Sweet, Augusta, Ga.

ILATINUM
For all Purposes.

Scrap and Native Platinum Pnrchased.
BAKER & CO^ 408-414 New Jersey

KaiiToad Ave.. Newark, N. J.

Stilwell's Patent Live Steam-Feed Water Purifier,

Removes all Impurities.

Entirely preveDts SCALE In Steaic

Boilers. Catalogue on application.

STILWELL & BIERGE MF6. CO.,

DAYTON, OHIO.
^^=-^

WILLIAM A. ROSENBAUM,
Electrical Expert and Patent Solicitor,

Times Bnllding, NEW XOBK.

The Standard Open Circuit Bat-
teries of the World.

Sbitd fob Cmcui.AB asd Pbices.

THE LECLANGHE BAHERY CO.,

lit to 117 East 131st St., N. Y.

Former Manager, now Saccessor to the

Patent Depabtmest of

THE W. J. JOHNSTOKCO., Ltd.

("Tfte Electrical TTorM.")

aj^jigfeMi^^faigivig^Besteagg

^r^Zu^lyk&JV
''''

jii.| RENEWABLE SEAT

GATE VALVE.
PACT Durable Low-Priceo

^LuiVKEf/HEIMEftCo. Cina'mati. o. u . S. A

c
ONTRACTORS.
Electric Light Wiring, Fire Alarm Syetem

Annunciators, Bella, Tubes, etc.

THE ALLEN-HUSSEY COMPANY.
Tel. 3626. 235 Dearborn St., Chicago

LAMP
UCHTING
SCHEDULE.

Moonlight Systemi

FOR 1894.
Now Ready

X>x*lGe, as Oeuta.,

Electrician Publisliing Co.,,

6 LAKESIDE BU)6.,

CHICAGO.

pQRCELAiN^J^

^i-^-156 Greene St
Sr/noH G

«5«'/'*s5«,^£«'?

While others
are Dull we are

Busy. Our Su-
perior Switch,
with Our Sur-
prising Low

Price. Why should more
be said? Write for prices

on Switches Switchboards.
Tablet Boards, Main Line
Fuse Blocks. Rheostats and
Stage Regulators.

knife Switches from 20 to

1000 amp.

J. Grant High & Co.,
123 N. 3d St.. Philadelphia, Pa.

J. C. BRILL COMPANY, - - • PHILADELPHIA.
BUHDEES OF EAILWAY AITD TEAMWAT CAES OP ALL CLASSES.

ST>©cial attention glren to the building of Electric Motor and Trail Care.
Buildera of BrlU Ko. 21 Truck with eoUd forged frame, and "Eureka" ilaiimum Traction Pivotal Truck

MIAMISBURG ELECTRIC CO., miamisburc, ohio.
Hanafactnrera of Barnley's Cartridge Batt^eries, Imperial Dry Batteries, Commutator Segments,

Commatators, Bmsli Copper, Brnsbes, £tc.
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VICTOR TURBINE WATER WHEEL.
_^^_ The attention of ELECTRIC COMPANIES is called to this CE]^E«BRAXCD "WAXER WHEEL as particularly adapted to their use

on account of its remarkably steady motion, hierti !<ipeed
and erreat Efficiency, and lare:e Capacity for its a iameter,
being double the Power of most wheels of same diameter. It is used
by a number of the leading electric companies with great satisfaction. In the
economical use of water it is without an equal, producing the highest per cent
of useful effect {faaranteed.
SE:>rD FOR CAXAEOGUE ANU PARXICCEARS.
Our Horizontal "Victor" is highly recommended, as no gears are required

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of 12 inch VICXOR

XURBII\ES arranged on a horizontal shaft with Cast-Iron Flume, Draft
Tubes, End Bearings for Shaft and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
st.-ictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situatioa

admits of their use, we recommend them.

STILWELL & BIERCE MFG. CO., DAYTON, OHIO.

YOU WILL OBLIGE
Both advertiser and publisher by men-
tioning the Western Electrician when

writing to advertisers.

IL^ost IDTO-raTole :Ba-ttGr3r Cells rxoca.-a.ced..
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Manufactured by The Butlcr Hard Rubber Co., 33 Mercer St., N. Y.

raifATERWHEELS
This Justly Celebrated "Wheel la Built in Many Styles on

UPRIGHT AND HORIZONTAL SHAFTS.
It is SPECIALLY DESIGNED and ADAPTED for driving

ELECTRIC LIGHTING AND POWER PLANTS.
remarkably faigrli sroarantee^l perf^ntag-e. an^l wonderful steadine** of

1 practice.' It affords an nne^in^efl concentration of |ia\v.-r withio a small
Onr ne-!v "U'h'^P'l ='^cures :

motion, urjd&r variaJjle^ loads
space : and an anpre«edented bieh relooity for a g-iven power.

Its easily and qaicbl^ operated balanced g'ate affords; prompt and efficient control by a governor, and
coDseqaentiine re^ral^^tion. These wheels are in many instances operating the best electric planLs in this and
other conntries, fally demonstrating their remarUable adaptation to that UFe.

The attention of Electric Engineers, and others contemplating water power improrpmente i^ directed to our
work. We will send a fine large pamphlet. 112 pages, folly describing the wheel and various plans of application,

THE JAMES LEFFEL it CO.^''.''^'o''^*=/w'?o^''KC?Tr°'

Rubber Covered Rolls.

Valves.

storage

Battery

Jars.

Springs for Steam
Hammers,

Electric Cars

Spring Rubber of any Elasticity or Hardness to Sketch, Model or Mould.

Newton Rubber Company,
0£B.oe:

John Hancock BIdg., 178 Devonshire, and 35 Federal St., Boston, Mass.
Factory, Newton Upper Falls, Mass.

EVERT ONE
Interested in Electricity sliould liaT<

these works:

BADT.—New Dynamo Tenders' Hand-

Bool;, 150 pages, 134 illustrations, |i.oo.

BADT.—Incandescent Wiring Hand-Book,

72 pages (with 5 tables), profusely illus-

trated, $1.00.

BADT.—Bell Hangers' Hand-Book,

pages, 97 illustrations, $1.00.

106

BADT.—Electric Transmission Hand-Book,

97 pages, 22 illusttation5,and 27 original

rabies, $1.00.

DESMOND.—Electricity for Engineers, 424
pages {2 Yols.), illustrated, $2.50.

HOUSTON. — Dictionan' of Electrical

Words, Terms and Phrases, 700 pages,

750 illustrations, $5.00.

HERING.—Dynamo Electric Machines,

279 pages, 59 illustrations, $2.50.

MARTIN AND WETZLER.-
trie Motor, $3.00.

-The Elec-

TESLA.—Experiments with Alternate Cur-

rents, $1.00.

THOMPSON. — Dynamo Electric Ma-
chinery, 900 pages, $9.00.

Ad; of above, or any electrical book pabllabed,

sent prepaid, on receipt of price.

ELEGTRIGIU PUBIISHIKG CO.,

6 Iiakeslde BnlldliiK, CHICACSO
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PAETIOULAELT ADAPTED TO DEIVINQ

Electric Light and Power Stations
On account of ita blgb efficiency at all stages of gate. steadlneBB of motion and easy working gate, the con>
stractlon of which makes IC the most sensitive to the action of a goveraor of any wheel on ibe market.

c«pftiv« p^%^ #%A*i*Ai ^\^«is^ Illastratlng Tarloas stylea of setting on both veitlcal andSEND FOR CATALOGUE horizontal sban.

THE DAYTON GLOBE IRON WORKS CO.,
SOCCBSSORS TO

8TOI7T, nlliUil * TEMPIiK. DAYTON, OHIO.

CarryinsFUSE WIRE ^
*^»"«"

AND LINKS h capacity

FOR ALL SYSTEMS.
Absolutely

Uniform.

The Independent Electric Co.,

39th St. and Stewart Ave., Chicago.

WANTED.
We will pay 25 cents each for

clean copies of the Western Elec-
trician of June 18, 1893, Volume X,
Number 25.

WESTERN ELECTRICIAN,
6 Lakeside Building. Cfaicago-

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for office or

home use, is Issued by the Burlington
Route. Copies will be mailed to any ad-
dress on receipt of twelve cents in postage
by P. S. EusTis, Gen'l Pass. Agent, C. B.
& Q. R. R.. Chicago. 111.

GRAPHITE SPECIALTIES
FOB KIiBCTBICAIi ITSEB:

SrspUte Bods of Various Iieneths, f^om 1-S Obm to 100 Ohms Keslstanee
to the Inch. Nraphite Boxes and Crnetbles, Beslstlng HaatB

of 4,000 Degrees. Inaolrles Oladly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

THE PERKINS ELECTRIC SWITCH MFG. CO..

SNAP SWITCHES, DOVETAIL ROSETTES, LAMP SOCKETS, ETC.

p. O. BOX 816, HARTFORD, CONN.

YOO fflLL OBLIGE

Both Advertiser and Publisher

by Mentioning the

m
When Writing to Advertisers.

JUST OFF THE PRESS.
INVENTIONS, RESEARCHES and WRITINGS of NIKOLA TESLA.

BT THOMAS COMMERFOKD MARTIN.

Cloth, 8vo. 330 Cuts and New Portrait. 500 Pae:es. Price $4.00.
Some idea of the scope of this remarkable record of new work in electrical invention and research may be formed from the following table of

CONTENTS,
PART I.—Polyphase Currents.

Chapter 1.

Chapter 2

.

Chapter 3

Chapter 4.

Chapter 5.

CHiPTEK 6.

Chapter 7

.

Chapter 8.

Chapter 9.

Chapter 10.

Chapter 11

Chapter 12.

Chapter 13

Chapter 85.

.

Chapter 26.

.

Chapter 37.

.Biographical and Introductory.

.A New System oi; A ternatiag Current Motors and Transformers.

.The Tesla Rotating Magneiic Field.—Motors with Closed Conductors.
—Synchronizing Motors.—Rotating Field Transformers.

.Modifications and Expansions of the Tesla Polyphase Systems.

.Utilizing Familiar Type of Generatorsof the Continuous Currenttype.

.Method of Obtaining Desired Speed of Motor or Generator.

.Regula'or for Rotary Current Motors.
.Single Circuit. Self-Starting Synchronizing Motors.
. Change from Double Current to Single Current Motor.
.Motir with "Current Lac" Artificially Secured.
.Another Method of Transformation from a Torque to a Synchronizing

Motor.
."Magnetic Lag" Motor.
.Method of Obtaining Difference of Phase by Magnetic Shielding.

Chapter 14 Type of Tesla Single-Phase Motor.
Chapter 15 Motors with Circuits of Different Resistance.

Chapter 16 Motor with Equal Magnetic Energies in Field and Armature.
Chapter 17 Motors with Coinciding Maxima of Magnetic Effect in Armature and

Field.

Chapter 18....Motor Based on the Difference of Phase in the Magnetization of the

Inner and Outer Parts of an Iron Core.

Chapter 19 Another Type of Tesla Induct'on Motor.
Chapter 80 . . . Combinations of Synchronizing Motor and Torque Motor.
Chapter 31 Motor with a Condenser in the Armature Circuit.

Chapter 32 Motor with Condenser in one of the Field Circuits.

Chapter 23 Tesla Polyphase Transformer.
Chapter 24 A Constant Current Transformer with Magnetic Shield between Coils

of Primary and Secondary.

PART II.—The Tesla Effects with High Frequency and High Potential Currents
Chapter 38.

.

. .Introductory: The Scope of the Tesla Lectures.

.. The New York Lecture. Experiments with Alternate Currents of
very High Frequency, and their application to Methods of Artificial

Illumination. May 20, 1891.
.The London Lecture. Experiments with Alternat') Currents of High

Poteatial and High Frequency. February 3, 1892.

. .The Philadelphia and St. Louis Lecture On Light and other High
Frequency Phenomena. February and March, 1893.

Chapter 39 Tesla Alternating Current Generators for Hieh Frequency.
Chapter 30 Alterna'e Current Electrostatic Induction Apparatus.
Cbapter 31 "Massage" with Currents of High Frequency.
Chapter 32 Electric Discharge in Vacuum Tubes.

PART III.—Miscellaneous Inventions and Writings.
Chapter 33 Method of Obtaining Direct from Alternating Currents.
Chapter 34 Condensers with Plates in Oil.

Chapter 35 Electrolytic Registering Meter.
Chapter 36 ThermoMagnetic Motors and Pyro-Magnetic Generators.
Chapter 37 AntiSparking Dynamo Brush and Commutator.

Chapter 38. . . Auxiliary Brush Regulation of Direct Current Dynamos.
Chapter 39 Improvement in Dynamo and Motor Construction.

Chapter 40 Tesla Direct Currfnt Arc Lighting System.
Chapter 41. . . .Improvement in Unipolar Generators.

PART IV.—Appendix: Early Phase Motors and the Tesla Oscillator.
Chapter 42 Mr. Tesla's Personal Exhibit at the World's Fair.

| Chapter 43 The Tesla Mechanical and Electrical Oscillators.

This Tolnme is of the ntmost interest and valne to all in any wise concerned in the study, production «r utilization
01 electric currents. Sent postage free, ta any address, on receipt of price, by

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago.
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C&C. Dynamos^"' Motors.

i

Lighting and Power Plants,
HIGHEST ECONOMY. PERFECT REGULATION.

New Reaction Brush Holder Renders
Commutators Indestructible.

THE C. £ C. ELECTRIC CO.,
eEHTEBAL, OFFICES):

402 and 404 Greenwich Street, NEW YOEE.

BOSTON, 63 Oliver Street. ) BBANCH j CHICAGO, 201 Madison Street.

PHILADELPHIA, 633 Arcb Street. ] OFFIC£8: ( CLEVELAND, Cuyahoga Bldg.

ARE YOU LOOKING FOR AN

P

That is Simple and effective,

Strons and durabie,

Not iialile to set out of order,

Positive in action.

Complete in all details,

Practically noiseless,

ThorouEliiy waterproof,

Witiiout tlie use of a liood,

Moderate in price?

If you are, write us.

The WASHINGTON ALTERNATING ARC LAMP
Will fill tlie bill in every particnlar.

WASHINGTON ELECTRIC CO.,
197 and 199 South Canal Street, CHICAGO.

NexT York Insulated Wire Co.,
S01.E aiAIVCFACTITREBS

GRIMSHAW WHITE CORE ^^ "'"'''

RAVEN CORE ^, *'•""*'

COMPETITION LINE WIRES, GRIMSHAW TAPES, AND SPLICING COMPOUND,

Vulca Electrical Wire Ducts for Interior Construction.

NEW YORK-15 Cortlandt St. CHICAGO—78-82 Franklin St. BOSTON— 182 Summer St. SAN FRANCISCO—102 Sacramento St.

The ^^General" Incandescent Arc Lamp
Is now made for ALTERNATING as well as for CONTINUOUS CURRENT.

L^liiil Standard and Ornamental Lamps of Both Kinds.

The Best as Trell as the Cheapest in the Market.

AGENTS FOR THE CELEBRATED NUERNBERG CARBONS.

SEND FOR CATALOGUE AND PRICE LIST.

STANDARD LAMP No. 500.

GENERAL INCANDESCENT ARC LIGHT COMPANY,
NEW TORK.

1 69 Adams Street, Chicago. 572 to 678 First Ave., New York, BIJOU LAMP,
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ERIE, PA.
HiKhrnt Award at the World's Fair. Chlcae^o Ofllce, Rookery Bnildiner.

AntomatlG High Speed Engine.

(Sizes, »H to na H. P.

ESPECIALLY ADAPTED FOR
DIRECT CONNECTION.
M KITE FOR NEW 1893 ILLUSTRATED CATALOUUE.

WESTERN SELLING AGENTS:
Chicago: Sargent & Lundy. 1421 Monadnock BIdg.
St. I'anl : Geo. Fuller, 514 to r>18 Endicott Bldg.
Omaha: FairbKnks, Moree & Co.
mt. I'OuiN : Fairbanks, Morse & Co., 30'J Wash. Ave.
Kansas City. Mo.: Fairbanks, Morse & Co.
fl'leveland : The Geo. Worthington Co.
l>allaa, Tex.: Hunter & Booso.
San Francisco, Cal. : Parke & Lacy Co.
Spokane. Wash.: Parke k Lacy Machinery Co.
Portland. Ore. : Parke & Lacy Machinery Oo

?on Will Oblige

Both Advertiser and Publisher

by mentioning the WESTERN
ELECTRICIAN when writing

to advertisers.

iNfo^^M^ITupuL P H O S P H O R-B R O N'Z E
REC.TRADE MARKS. I N GOTS, CASTINGS, WIRE, S MEET &C.

ThePhosphorBronzeSmeitincCo.Limited
.2 200WashingtonAve,Philadelphia.,Pa.

i^ 0RIC1NAL MANUFACTURERS OF PHOSPHOR-
(0/ j/'~'?i " Bronze IN theUnited States AND Sole
jji^pAo^-M'itni^. Makers of"ELEPHANT BRAND"Phosphor-Bronze,

FOR THE

BINDERS ^'^T^'^" ^^"n'c/4y/,^ ' f "^ mm m ^ ^0 ^j^^ dollar.

NEW ENGLAND BUTT CO.,
PROVIDENCE, R. I., U. 8. A.

H. N. FENNER, Treasurer and General Manager.

W^«W.

SPEAKING TUBES AND WHISTLES.
Oral, Eltctric, Pntumttic ind Mechanical

ANXUNCIATORS ^ BELLS.
FVIiIi lilNK AlilVATB IK t^TOCK.

W. R, OSTRANDER & CO..
^^^'"^ 204 Fulton St., New York.

Factor;, 1461 and 1468 DeEalb Ave., Brooklyn, N. Y.
aend for New Catalooux. Out Angnet let.

THE ROYAL ALTERNATOR

TRANSFORMER.
NOTE THIS: No Commutator, No Brushes,

No Revolving Armature!

DIRECT CURRENT DYNAMOS AND MOTORS.

Responsible Agents Wanted. Exclusive Territory Girea. CorreBpondence Solicited.

ROYAL ELECTRIC CO., PEORIA, ILL.

Our Office is in Peoria NOT In Chicago.

W.S.EDWARDSMFG. CO.,
MANUFACTUBEKS OF

Four Head Folishins; aiachlne.
MANUFACTCKERS OF

^Xt-.^XZ^ISiTGl- AX.A.OXZXXia'EIfl.'S-
ForOoverlns TELEtiBAPII. TEIiEVHONE and KliECTRIC IiIKHT WIHB

Large Bingle and double BRAIDERS for covering Gables. " ^Single, Double and Triple Winders
Improved Six Spindle Flyer "Winder for Magnet Wires.

FIKS CASTINGS A SPECJALTY.
Location at World's Columbian Exposition; Department of Electricity.

Department No. 137, Group 126, Section T, Space.No, 13,

ELECTROLIERS
Combination Fixtures,

Electric and Combination Braci^ets.

EXCLUSIVE DESIGNS.

LOW PRICES.

SEND FOR CATALOGUE.

21 and 23 E. Lake St., Chicago.

THE FALLS

EM k Iclioe Go.,

Cayaboga Falls, OMo.

Manufacturers or

Friction Giatclies,

Shafting, Etc.

Special attention given to the
Complete Equipment of

Electric Plants.

BRANCH OFFICES:

8 Sontb Canal St., CHICAGO.

39 Coitlandt St., NEWYOfiL
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Directory of Principal Electrical and IVIechanical Engineers.

B. J. Arnold, Mem. a.i. e. e.,

Consulting Electrical Engineer,

Specialty: Electric Railways and Power Sla-

tlODB.
565 Rookery, Chicaeo.

Chas. G. Armstrong,

Expert and

Electrical Engineer,

AniUtorlum Toiver. Cliicaso.

0. M. Stone,
Electrician.

Good worii, square work, perfect work; jurtt

auch work as our cuBtomera want. Fine house
vnriL and repairs a Bpecialty, Private lines

built complete.

aoo B. t lark St., Chlcaso.

Gustave Monrath, c.p.,i.e.

Electrical Engineer,

CoDtractor for Electric Light and Electric
Power Tranemiesions.

1417-1410 Monadnock Bnildinff,
Chicago.

LOUIS K. COMSTOCK,

Consulting and Constructing

Electrical Engineer,

1437-38 9Ionadno«k BIk., Chicaeo.

Frederick L. Merrill,

Electrical Engineer,

Specialty: Stnrage Battery Work.

304 Rookery. Chicaeo

Harry G. Osburn,
Electrical Engineer,

34U Uearborn Street, Chicago.
TelepUoue, Harrison 306.

Estimates and Specifications prepared.

Special AttentUtn Given to the
Snpet'vision of Electrical Work.

1
PATKXTS.—Twenty years' experience.

1

Send model or sketch and brief description of
yo r invention for report as ro patentabilily, Ex-

' pert searches and opinions. Patent causes prose-
cuted and defended. Practice in V. S. Supreme,
Circuit and Circuit Appeals Courts, and U. S.

Patent Office Send for "Plain Words about Pa-
tents," free. Patent practice exclusively.

E. B. f4TOCKIK4>:, Attorney at Law,
till F St., N.W., Washin&rton, I>. C.

FOUR
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRINC HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION Hand-Book.

6 Lakeside Building,

CHICAGO, ILL.ELECTRICIAN PUBLISHING CO.,

ONE
DOLLAR
EACH.

SEND FOR OUR
Catalogne of

Electrical
Books.

The moBt complete of Its

kind ever pnblisbed.

Sent Free to Any Addresa.

We m Headquarters

In the West for ELCC-
TRICAL BOOKS, and fill

orders promptly, pre-
pald,onr6celptofprice.

Electrician FDblhhin!; Co,
6 Lakeside Building,

CMcago, 111.

2 BRaSS foundry.

I— BATTERY XjXPfC*
5 S. C. ELECTRICAL SOPPLY CO.,

LLl SIOITX CITY, !0«'A

$25 to $50 ."A?™.";;
Ladlc'H

iter." Onlj

, etc;

Oeiitlemeii. u

'*Uld Reliable Plutc-r."
pracliciil ivaj (u n-plait: rus

worn kiihes, Itirkn, spuun!

'[uicklj done by dippiug iu meu<?u
iiititiil. No expijrifDce, poliiihing

or machinery. Thick plate ai oue
operation; to.si.s 5 to lOyeara; liae

liaisli wtien takt^ii from the plater.

Kvery rHmily baa plaiiog lo do.

Plater sells reftdilv. Proflia Inrge.

W. V. lIurrlMD Si Co., Colnmbus.O.

FOR THE-

BINDERS ^'^T^'^" ^^"H'^'^A^ f "^ I ^# Qjif^ DOLLAR.

D'UNCER
LONG
DISTANCE
ELECTRIC
TELEPHONES.
Sold outright. Protected by

patents which are guaranteed
against infriogement. Works
satisfactorily on long or short
distance: requires no cleuulng
or repairs; claimed by disinter-
ested expertstobethebesE tele-
phone made. Adopted by the
Twin Wire Telephone Company
of Chicago, and will be used by
the city in connection with it.

The D'llnser Electric
Telephone Itlfff.Co.,

167 Dearborn St., CHICAGO.

WESTINGHOUSE ELECTRIC & MANUFACTURING CO..
I»ITT»:BXJH.Gt:

We manufacture Complete Installations of

For CENTRAL STATION ELECTRIC LICHTING,
LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BRANCH OFFICES IN ALL LARGE CITIES.

BARBEL LOTS 32^^ CENTS. BABREL LOTS 40 CENTS.

Our New RepUbllC, Our High Grade QOOJsJIMJWJ*"'^

INCANDESCENT LAMPS.
QUALITY UNEXCELLED. QUALITY UNEQUALED.

^k^XUvvX^U^^^iAWO^xOi^^ 2011 to 2017 Pine Street, ST. LODIS,
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Fort Wayne Electric Company,

Manufacturers of Electrical Machinery

PATENTS OF JAMES J. VIOOD,
For Arc Lighting, Direct Current Incandescent Lighting, Alternating Current

Incandescent Lighting, Power Transmission either by irect or Alternating Currents.

Arc Lamps for Constant Potential Alternating or Railway Circuits.

The new "WOOD" Transformers have the highest efficiency and best regulation

of any yet produced. They are easy to install, light weight and very handsome in

appearance.

Parties requiring Tranformers would do well to get our estimates before purchasing.

42 Broad St., New York City. 405 Times Building, Pittsburgh. 35 New Montgomery St., San Francisco.
185 Dearborn St., Chicago. Kirl( Building, Syracuse. 52 Union St., New Orleans, La.
907 Filbert St., Philadelphia. 57 E. State St., Columbus, Ohio. Cor. Field and Main Sts., Dalias,Tex.

Southern Electrical Supply & Mfg. Co., Barronne St., New Orleans, La.

THE WADDELL.ENTZ CO.'S

Direct-Connected Railway and Lighting Generators.

SIXTEEN

SOLD

IM

SIXTEEN

DAYS.

DIRECT CONNECTION SAVES 15 TO 25 PER CENT. IN FUEL.
COMPACTNESS SAVES 50 PER CENT. IN COST OF BUILDING.
SLOW SPEED SAVES IN REPAIRS AND BREAK-DOWNS.

General Offices: 203 Broadway, New York. Chicago Office: 1 139. 1 140 Monadnock BIdg.,

__________^^.^^___ J. HOLT GATES, Manager.

OWEN FORD, 620 Rialto Bldg., St. Louis, Mo. BDRTIS & HOWARD, 8i0 Corn Exchange, Minneapolis. Minn.

PENINSULA ELECTRIC AND ENGINEERING CO., MiGbigan Tmt Bldg., Grand Rapids, Micli.
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THE NEW LAMP
For Alternating Circuits, 30 or 50 Volts.

Simplest and Best.

Most Positive in Action.

Enxbodies New Ideas in XSvevy Detail.

Lomr in Price.

Made in Various Ornamental Styles.

WRITE FOR CIRCULAR.

Don't forget that we also carry a most com-

plete line of arc lamps for constant potential

circuits, street railway circuits, etc.

UNITY BUILDING,
CHICAGO.

TELEPHONE BUILDING,
KSTABUSMBD 18*1. NEW YORK CITY.

The Eleciric

120 LigM, 2,000 C. P, BrasK Arc Dynamo^^Direct Connected*

FBOn WOBIiD'S FAIR EXHIBIT.

oiLi ES'ViES Ji^j^iya^ ozxio.
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PERMANENTLY
LOCATED.

1 86- 1 88 Fifth Avenue,

CHICAGO.

Call and see us or send in your

eommunieations.

PROMPTNESS A SPECIALTY.

Metropolitan Electric Co.
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STANDARD ELECTRIC CO.
General Offices: Suite 625. Home Ins. BIdg.. PUIP APfl
Works: 313-317 South Canal Street, unlbAttU.

iUILDERS
OF THE STMIAIID SISTEM OF ARC UGHM

FOR

FURTHER

INFORMATION

ADDRESS
THE
GENERAL

OFFICES.

The ANNUAL REPORT of your plant, soon due, may

suggest additions or betterments for the purpose of

earning a larger dividend for the year 1894.

Perhaps you have not earned a dividend.

In this case there is A CAUSE.

See to it that your station is equipped with modern

machinery—apparatus known to be efficient, dur-

able, and SIMPLE.
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Avoid the Ruts

by Taking to the

Fields.

O-A-TJTXOIir.
There never was a better time than the present to procure new and second-

hand machinery and material.

The conglomeration left on the market as a result of the World's Fair con-

tains many bargains for shrewd buyers who refrained from wasting time and

money on the Midway, and a? a consequence are now prepared to pay as well

as buy.

The list includes new and second-hand dynamos, power motors, fan motors,

exhaust fans, bells, batteries, annunciators, burglar alarms, and in fact almost

everythiog that a well organized but almost "busted" electrical community can

convert into cash.

Vou can get along easier by taking to these fields.

Correspondence solicited.

TAYLOR, DEE & MACK,
(Formerly Taylor, Goodhue & Ames),

348 Dearborn St., Chicago.

JOHN A. 8EELY, Presideat and Gen'l Manager.
C. O. BAKEK, JR., Treasurer.

W. H. BAKER, Vice-President
MILLS H. LANDON, Auditor

The Complete Electric Construction Co.,

Electric Railroad Construction a Specialty.
GENERAL OFFICES: 121 LIBERTY ST., NEW YORK.

CHICAGO OFFICE: 1401 MONADNOCK BUILDING,
*''''''"

^Sger.

Our Individual Arc Light

and Motor Cut-Outs

.A.FRE:

£^sil,x.^sx^:b.

SC0iT01^IC..^31.,

And Require Only One Small Wire.

GLEdTRIG mECTOB & SIGNAL CO;

(Successor io ELECTRIC SECRET SERVICE CO.,)

45 Broadway, NEW YORK.
Don't make a

Alternating Arc
investigating

By Buying any
Lamp before

the

MOIT-ARC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-

equaled simplicity with absenceof all objectionable features heretofore
present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers will be STUCK on because they don't

have to MONKEY with it every few days, taking it down to clean

and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION AND SUPPLY COMPANY,
McDOUGALL, LUCAS & CO., Gent. Western Agents, The Rookery, Chicago. BUFFALO, 3Sr. Y.



PiT-otal Boston Trolleys,
Anderson Steel Trolley Poles,
"West End Trolley Wbeels,
Trolley Repair Parts—Alt in Stock.

Correspondence

Solicited.

Man'f'd by ALBERT & J. M. ANDERSON, 289 to 293 A St., Boston, Mass.

WILLABD L. OANDEFi, I BnalnoBS ManaMra
H. DUBANT OHEEYEB, J

^io'ioess Managers. QEO. T. MANSON,
Gen'l Supt,

THE OKONiTE COMPANY LIMITED,

1 3 Park Row, New York.
INSULATED

WIRES ALDCABLES,
For Aerial, Submarine and Underground U(t.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

^BRAXCHBiS: Clilcaffo, Boston, Philadelphia, Mlnneapolla. Clncinnatli
Omaha, liOaltville, St. lionls, San Francisco, liondon and So. America.

City,

INCANDESCENT ARC'
WbBt'a the matter with a straight incandescept lamp which for thp same power conBumed

giynB a more satisfactory illnminatiOD, end is cheaper to install and operate?

This is the Packard MOGUL, made by the

NEW YORK & OHIO CO.. Warren. Ohio.
200) 300 and 6Q0 candle power. 2'-4 to 3 watts per candle power efficleacy.

MANUFAOTUEBR OF

IIffS1XI.ATED XSLEGTRIG VITIRE,
FUIsaCXBI^H: COBDH and O^BI^SS.

SOO and SOie North Third street. - - PHII/ADBI.PHIA, PA.

BEST OF ALL IS

Made by J. H. BrNNKIili & CO., 76 Cortlandt St., New "Fork.

Beit OonBtruction and Ingredients. Strongest, most Durable and Bellable. Size 6x2^, 60 ct8. per cell.

LIBERAL DISCOnSTS.

AMERICAN
CARBONS.

Burn them up and burn Ihem down,
j gfO. G. CARTER & CO..

That is what they are made for. Some Carbons are not fit |
«•«» «• w»ii« ^wr wwi|

That is what they are made for. Some Carbons are not fit

to burn in an arc lamp, they are more suitable for the furnace.
The American Carbon is a success. (And the prices—you

Our customers say so and keep right < ought to know about
on using them. { them. Write us.

1563 Monadnock Block,

CHICAGO.

WESTON ENGINES.
HIGH PRESSURE BOILERS.

COMPLETE POWER PLANTS.

ESTDIATEB AND DRAWINGS SITBMlTTto.

WESTON ENGINE CO..
Painted Post, N. Y.

RBPBESENTATIVES

:

JuUan gcholl i Co. , 126 Liberty St., New York.
Geo. D. Hoffman, 82 Lafee St., Cblcaeo, HI,
H. M. Sclple&Co.,3d iiArcliSt8.,Pbllsdelptil>.

Waterproof Insnlatini Componnfls.

ARMATURE VARNISH AND WATERPROOF

Insulating Tape.

The Standard Paint Company,
2 Liberty St., New York.

INCANDESCENT LAMP.
PBOTECTSD by the "ST. & C* United States PATBNTS.

^pTi,f^5ran,ent. ScHd for REDUCED PRICE LIST. ^\^^fl^Z^'^'^'"'-

Beacon Vacuum Pump & Electrical Go., bvmgtor^ttTiSSl^oiv.iiiABs.
NEW YOKK OFFICE, 39 Oortlandt Street.

Send for
Circular and
Free Sample.

HOW THE

GREAT FAIR
Was Opened I

THE

THE PRESIDENT
PEESSED

THE VICTOR KEY
AND THE

EXETER DRY BAHERY
Dm THE KEST!

The Victor Teleeraph
Key and thie Exetei
l>ry Battery -were botli
selected to open the
World's ColnmblanEx
position.

Send for Sample of the Tictor Key, Price S2 SO.
Send for Sample of Exeter Dry Battery, Price 80c

SamplBB Delivered, Transportation Prepaid.

E. S. GREELEY & CO., orv'sTRlET. NEW YORK.

The Safety Insulator
Does Dot iDJure the insulation of the wire,

presents a neat appearance, is put

up readily without the use of

screwdriver or other tool,

Mcleofl, Ward & Co.,

91 Iiiberty Stre«t,

WBW -FOBK.

THE BALL ^ WOOD COMPANY,
Builders of ImproTod Antomatio Cut-off Engines •

ChlcaRO Office, Home Ins. Bldg., W. B. Pearson and T. 0. Perklna Managers.
W. A. Day, No. 128 Oliver St., Boston, Mass, (Jeo. M, Kenyon, EndlcottArcade, St. Paol, Minn,
W. M. Porter, Hodgee Bldg., Detroit, Mich. James & Company, Chattanooga, Tens.
Xhos.E. Oarey & Brothers Co., No, 26 Light St., Baltimore, Md. T. W. Anderson, Hoaston> Texafl.
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CENERAL ELECTRIC CO.

COMPLETE ELECTRICAL EQUIPMENTS
B-0»

Lightixig and Po'^er Purposes.

CENTRAL STATIONS.
ISOLATED PLANTS.

ARC AND INCANDESCENT.

Arc Lamps for Arc or Incandescent Circuits. Incandescent

Lamps. Electric Wiring Supplies.

Street Railways. Generators. Motors. RailwaySupplies.

STATIONARY MOTORS. ELECTRIC MINING APPARATUS.
LOCOMOTIVES, DRILLS, HOISTS,

BLOWERS, ETC.

CARPENTER ENAMEL RHEOSTATS.

THE ONLY PRACTICAL SYSTEM IN OPERATION.
THREE-PHASE GENERATORS. THREE-PHASE MOTORS.

WRITE FOR OUR CATALOGUES.

GENERAL ELECTRIC CO.,
PBINCIFAL SA.LESS OFFICES: «

Main Office, Schenectady, N. Y.

44 Broad Street, New ToTk. 180 Summer Street, Boston, Mass. J
173 and 176 Adams Street, Chicago, 111. 609 Arch Street. Philadelphia, Fa. f

264 W. Fourth Street, Cincinnati, Ohio. 401-407 Sibley Street, St. Paul, Minn.
Equitable Building, Atlanta, Qa. 1333 F Street, N. W.. Washington. D. C.

16 First Street, San Francisco, Cal. Masonic Temple, Denver, Colo.

All Business Outside of the United States and Canada, Transacted by the Thomson-Houston International
Electric Co., Schenectady, New York.

Canada:—Canadian Oeneral Electric Co., liimited, Toronto, Can.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

AdamsA, Co.,W. L xxil

AlleuHussey Co xiii

Anderson. Albert A.7. M... i

American Elec. Mfg.Co.... Jv

American Electvical.

Works

Andrews & Tlaschke x

Armour Institute xi

A imstrong, Chas. G xvii

Arnold, B, J ^vii

KabGock & Wilcox Co., Tbe . i

HLiggot, E ^li

haker & Co xii

Ball, Wm. D xvii

Ball & Wood Co., The i

Ball Engine Co xvi

r.eacon Vacuum Pnrap &
Klectrical Co i

Beggs, J. E. Machinery A
Supply Co xii

Bernard, The E. G. Co

Bernstein Electric Co

I fig Kour Route xii

liiHhop Guttapercha Co.... x

Koston Braid Mfg. Go viii

i;mdhury-Stone Ele trie

storage Co viii

I'.iillGo., J. G xii

Urush Electric Co ix

Hryau, Wm. H xvii

H lyant Electric Co x

liuckeye Electric Co vii

Hannell & Co., J. H i

BiUler Hard Rubber Co—
('. A. C. Electric Co xix

raiiitoi Model and Macbine
Works •• xii

iiarterACo., Geo. G i

Case, J. T. Engine Com-
pauy

Central Electric Co v

Complete Elect. Const. Co. xxn

i.'omstock, Louis K xvii

< ousolidated Car-Heating
Co

. nrrespondence School of
'rechnology

'rescent Insulated Wire &
I 'able Co

I'nshiagA Morse x:

ciitLer Electrical &. Manu-
lacturing Co

Dayton Globe Iron Works

Oelno & Co., H. E.

Directory, Principal Elec,
and Mech. Engineers ...xvii

Uixon Crucible Co., Jos., xxii

L>'Unger Elec. Tel. Mfg. Co. xiii

iCastern Electric Cable Co. xi

Edwards, W. S. Mfg. Co...

Electric Appliance Co... x

Electric Construction A
Supply Go ix

Electric Selector A Signal
. Co xix

Elec. Storage Battery Co.,
The iv

Electrician Publishing Co.
.. .viii, xii, xiii, xiv, xv, xviii

Empire China Works xi

Palls Rivet A Machine Co.. xvl

For Sale Advertisements, sli

Pt. Wayne Electric Co

Freeman S. A Sons Manu-
facturing Co xvi

General Electric Co il

General Incandescent Arc
Light Co

Grant, Geo. B xii

Greeley A Co., The E. S... i

Gregory, Chas. E. Co xii

Hammond Cleat A Insula-
tor Co xi

Hart A Hegeman Manufac-
turing Go —

Harrison A Co., W, P

Helios Electric Co Iv

Holtzer-Cabot Electric Co..

Independent Electric Co.. xiv

Ind. Rubber A Ins. Wire Co.

I inis A Co I

lona Mfg. Co X

Institute of Technology, xll

Johns Manufacturing Co.,
H. \V xvii

Kartavert Mfg. Co

Kliijstein. A X

Lake, J. H. A D. Co xii

Law Battery Co xiii

Leclancbe Battery Co.,Tlie xii

Leffel A Co., James xiii

Link Beit Machinery Co. .. viii

Little. P. P., Electrical
Const. A Supply Co xxii

Lunkeuheimer Co., The., xii

Manhattan Elec. Sup. Co,, iv

Merrill, Frederick L xvii

Metropolitan Electric Co. xx

Miamisburg Electric Co... xii

M ica Insulator Co

Moniatb, Gustave xvii

Moore, Alfred F i

Morse, Williams A Co.... xvi

Munsell A Co., Eugene.. .. x

McLeod, Ward A Co i

National India Rubber Co.

New England Butt Co.... xvi

Newton Rubber Co xi

New York Electric Co xi

New York Insulated Wire
Co XV

New York A Ohio Co i

OkoniteCo., The i

Osborne Steam Engin'g Co x

Osburn, Harry G xvii

Ostrander A Co.. W. R . . . . x

Perkins Electric Switch
Manufacturing Co

Phillips Ins'd. Wire Co... viii

Phosphor-Bronze Smelting
Co., Ltd xvi

Pullman Electric Co x

Pumpelly - Sorley Storage
Battery Co xi

Queen A Co . Incorporated . xi

Roebling's Sons Co., J. A.

Rose Electric Light Supply
Co xii

Rosenbaum, W. A xii

Royal Electric Co viii

Sbultz Belting Co xvi

Siemens A Halske Electric
Co

Sioux City Electrical Supply
Co

Spruance, D. C •

Standard Electric Co xxi

Standard Paint Co i

Stanley Electric Manufac-
turing Co

Stilwell ABierce Manufac-
turing Co xii, xiii

Stocking, E. B xvii

Stone, O. M xvii

Taylor, Dee A Mack xxii

United Electric Improve-
ment Co xix

Vulcanized Fibre Co viii

Waddell-Entz Company.... x

Want Advertisements xii

Washington Electric Co.. xix

Webster, Warren A Co.... xiii

Western Electric Co xiii

Western Elec. Supply Co. xi

Wefitern Tele. Const. Co vi

Westinghouse Elec. and Mfg.
Co XV

Weston Engine Co.. i

White, S. S. Dental Mfg.
Co X

Whitney Electrical Instru-
ment Co iv

Worthlngton, Henry B ... x

CLASSIFIED LIST.

AccumnlatorM.
Bradbury-Stone Elec. S. Co.
Electric Storage Battery Co.
Pumpelly-Sorley S .B. Co.

Annunciators.
CarlL-i- A Co., (.ieo. G.
Central Electric Go.
Electric Appliance Co,
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Ostrander A Co., W. R.
TaylO€'., Dee A Mack.
Western Elec. Supply Co.

Arc liampB.
Beggs, J. E., MchyASup. Co.
C. A C Electric Co.
Carter A Co.. Geo. G.
Electric Appliance Co.
Electric Cons. A Supply Co.
Port Wayne Electric Co.
General Electric Co.
General Inc'd'cent Arc Lt. Co.
Helios Electric Co.. The.
Little. F. P. Elec. C. A S. Co.
Rose Elec. Light Supply Co.
Siemens A Halske Electric Co.
StandardElectric Co.
Taylor, Dee A Mack.
Washington Electric Co -

Westingnouse El. A Mfg. Co.
Western Electric Co.

Arc JbiKht i;ord.
Central Electric Go.
Electric Appliance Co.

Armutare Vflndere.
Andrews A Hasehke.
Pullman Electric Co.

Batteries aud Jars.
Bradbury-Stone Elec. S. Co.
Bunnell A Co , J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
Electric Storage Battery Co.
Greelev A Co., The E. S.

Law Battery Co.
Leclanche Battery Co., The.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Miamisburg Electric Co.
Newton Rubber Co.
Pumpelley-Sorley S. B. Co,
Sioux City E. S. Co.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.
White, S. S. Dental Mfg. Co.

Bells.
Central Electric Co.
Electric Appliance Co.
Greely ACo., The E. S.

i\Ietropolitan Electric Co.
Ostrander A Co., W. R.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Beltins*
Sbultz Belting Co.

Boilers.
Babcock A Wilcox Co., The.
Ball Engine Co,
Freeman A Sons Mfg. Co.
Link Belt Machinery Co.
Weston Engine Co.

Boobs. JCiectrical.
Electrician Publishing Co.

Braidins: Slacbinery,
New England Butt Co.

Brass Moods.
Lunkenbeimer Co., The.

BnriE^lar Alarms.
Central Electric Co.
Electric Appliance Co,
General Electric Co.
Greeley A Co.. The E. S.

Metropolitan Electric Co.
Washington Electric Co.
Western Electric Co.
Western Elec. Supply Co.

CablesCSee Insulated Wires.)
Cables, Electric. (See In-
sulated Wires), Copper,
jmieet and Bar.
American Elec. Works.
Bishop Gutta Percha Co.
Carter A Co. .'Geo. G.
Crescent Ins.Wire A Cable Co.
Gushing A Morse.
Eastern Electric Cable Go.
General Electric Co,
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Ins. Wire Co.
Roebling's Sons Co., J. A.
Spruance, D. C.
Taylor, Dee A Mack.
Western Electric Co.

Carbons, PointsdLPlates.
Central Electric Co.
Law Battery Co.
Leclanche Battery Co.
Metropolitan Electric Co
Western Electric Co.

Car-UeaterN, JBlectric.
Consolidated Gar-Heating Co.
Taylor, Dee A Mack.

Clatches, Friction.
Falls Rivet A Machine Go.
Lake, J. H. A D. Co.
Link Belt Machinery Co.

Contractors and Electric
liight Plants.

AUen-Hussey Co.
Armstrong, Chas. Q.
Arnold, B. J.

Ball, Wm. D.
Brusti Electric Co.
Bryan, Wm. H.
C. AC. Electric Co.
Capitol Model A Mach. Wks.
Carter A Co., Geo. G.
Complete Elec. Const. Co.
Comstock, Louis K.
Fort Wayne Electric Co.
General Electric Co.
Little, P. P. Elec. C. A S. Co.
Merrill, Frederick L,
Monrath, Gustave.
Osburn, Harry G.
Royal Electric Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
Stone. O. M.
United Elec Improvement Co
Waddell-Entz Company.
Westinghouse Elec A Mfg. Co.
Western Electric Co.

Constrnctioii and Be-
pairs.

Adams, W. L. A Co.
Allen-Hussey Co,
Andrews A Haschke,
G, A C, Electric Co,
Capitol Model A Mach. Wks,
Comstock, Louis K.
General Electric Co.
Little, P. P. Elec, C. A S. Go.
Osburn, Harry G,
Pullman Electric Co.
Sioux City E. S. Co.
Stone, O. M.
Western Electric Co.

Copper.
Law Battery Co.
Miamisburg Electric Co.

Copper IVires.
Adams. W. L, A Co.
American Electrical Works.
Bernard Co., The E. G.
Bishop Gutta Percha Co.
Bunnell A Go , J. H.
Carter A Co., Geo. G.
Central Electric Co.
Crescent Ins.Wire ACable Co.
Electric Appliance Co.
General Eectrlc Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co,
lona Mfg. Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co.. The.
Phillips Insulated Wire Co.
Spruance, D. C.
Taylor, Dee A Mack.
western Electric Co,
Western Elec. Supply Co.

Cross-Arms, Pins and
Brackets.
Adams. W. L. A Co.
Anderson, Albert A J. M.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
McLeod, Ward A Co.
Taylor, Dee A Mack.

Cnt-Onts and t^tvitches.
Adams, W. L. A Co.
Anderson, Albert A J. M,
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
C. A C. Electric Co.
Carter A Co., Geo. G.
Central Electric Co.
Cutter Electrical A Mfg. Co.
Electric Appliance Co.
Electric Selector A Signal Co.
General Electric Co.
Hammond Cleat A Ins. Co,
Hart A Hegeman Mfg. Co.
lona Mfg. Co.
Little, F. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Perkins Elec. Switch Mfg. Co.
Sioux City E. S. Co.
Taylor, Dee A Mack.
Washington Electric Co.
Western Elec. Supply Co.

Desk liifflits.
McLeod. Ward A Co.

Dynamos.
Brush Electric Co.
C. A C. Electric Co.
Port Wayne Electric Co.
General Electric Co.
Gregory, Chas, E.jSo.
Rose Elec. LigHt Supply Co.
Royal Electric Co.
Siemens A Halske Electric Co.
Standard Electric Co,
United Elec Improvement Co
Waddell-Entz Company.
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Electric HailTpays-
Brush Electric Co.
Complete Elec. Const. Co.
General Electric Co.
Siemens A Halske Electric Co.
Westinghouse El. A Mfg. Co.

Electrical and Mechani-
cal Engineers.

Allen-Hussey Co.
Armstrong, Chas. G.
Arnold, B. J.
Ball,Wm. D.
Bryan, Wm. H.
Complete Elec. Const. Co.
Comstock, Louis K.
Merrill, E'rederick L.
Monrath, Gustave
Osborne Steam Eng. Co.
Osburn, Harry G.
Stone. O. M.

Electrical Instrnments.
Anderson, Albert A J. M.
Bernard Co., TheE. G.
Bunnell & Co., J. H.
Carter A Co.. Geo. G.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Greeley A Co., The E. S.
lona Mfg. Co.
Little, P. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
McLeod, Ward A Co.
Queen A Company, Incorp,
Taylor, Dee A Mack.
Van Nuis, C. S.
Washington Electric Co.
Western Elec. Supply Co.
Whitney Elec.Instrument Co.

Electrical Specialties.
Andrews & Haschke.
Capitol Model A Maoh. Wks.
Electric Appliance Co.
Holtzer-Cabot Electric Co.
lona Mfg. Co.
McLeod, Ward A Co.
Washington Electric Co.

Electroliers, etc.
Baggot, E.
Edwards, W, S. Mfg. Co.

EleTatoTf), Electric.
Morse, Williams A Co.

Eneines, ISteam.
Ball A Wood Co., The.
Ball Engine Co.
Case, J. T. Engine Co.
Preeman Sous Mfg. Co. i

Weston Engine Co.
|

Fan Outfits.
Central Electric Co.
Electric Appliance Co.
Stanley Electric Mfg. Co.

Fibre.
Kartavert Mfg. Co.
Metropolitan Electric Co.
Standard Paint Co.
Vulcanized Fibre Co.

Fire Alarms.
Western Electric Co.

Fuse W^ire.
Electric Appliance Co.
Independent Electric Co.

4)}as liigrJiting, Electric.
Holtzer-Cabot Electric Co.

Gears.
Grant, Geo. B,

General Elec. Supplies.
Adams, W. L. A Co.
Anderson, Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell ACo., J. H
Capitol Model A Mach. Wks.
Carter A Co., Geo. G.
Central Electric Co.
Cutter Electvical A Mfg. Co.
Electric Appliance Co.
General Electric Co.
Greeley A Co., The E. S.

Hammond Cleat A Ins. Co.
Holtzer-Cabot Electric Co.
Ind. Rub. A Ins. Wire Co.
lona Mfg. Co.
Law Battery Co.
Little, P. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
McLeod, Ward ACo.
Queen A Co., Incorp.
Sioux City Elec. Supply Co.
Taylor. Dee A Mack.
Washington Electric Co.
Western Elec. Supply Co.

Globes and electrical
Glassware.

Baggot, E.

GrapMte Specialties.
Dixon Crucible Co., Jos.

Hard Rubber Goods.
Butler Hard Rubber Co.
Mica Insulator Co.
Newton Rubber Co.

Inc. Kiamp Kepalrias
New York Electric Co.

Insulators and Insulat-
ing materials.

Adams, W. L. A Co.
Anderson, Albert A J. M.
Andrews A Haschke.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Butler Hard Rubber Co,
Carter A Co., Geo. G.
Cutter Elec. & Mfg. Co.
Electric Appliance Co.
Empire China Works.
General Electric Co.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
Holtzer-Cabot Electric Co.
Ind. Rub. A Ins. Wire Co.
lona Mfg. Co.
Johns Mfg. Co., H. W,
Kartavert Mfg. Co.
Little, P. P. Elec. C. A S, Co
Manhattan Elec. Sup. Co.
Metropolitan Electric Co,
Mica Insulator Co.
Moore, Alfred P.
Munsell A Co.. Eugene.
McLeod, AVard A Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., Tbe.
Phillips Insulated Wire Co.
Standard Paint Co.
Taylor, Dee A Mack.
Vulcanized Fibre Co.
Washington Electric Go.
Western Elec. Supply Co,

Insulated IVires and
Cables—DIagnet >Vire.

Adams, W. L. A Co.
American Electrical Works.
Bishop Gutta Percha Co.
Bunnell A Co.. J. H.
Carter A Co., Geo. G.
Central Electric Co.
Crescent Ins. Wire A Cable
Co.

Gushing A Morse.
Eastern Electric Cable Co.
Electric Appliance Co,
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
McLeod Ward A Co.
National India Rubber Co.
New Y'ork Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Roebling's Son's Co.,J. A.
Spruance, D. C.
Taylor, Dee A Mack.
Waddell-Entz Company.
Washington Electric Co.
Western Electric Co.
Western Eli c. Supply Co.

Lamps, Incandescent.
Am. Electric Mfg. Co.
Beacon Vacuum Pump A
Electrical Co.

Beinetein Electric Co.
Buckeye Electiic Co.
Carter A Co.. Geo. G.
Central Electric Co.
Electric Appliance Go.
General Electric Co.
Metropolitan Electric Co.
New York and Ohio Co.
New York Electric Co.
Taylor, Dee A Mack.

Lishtning Arresters.
Central Electric Co.
Electric Appliance Co.

niagrnet Wire.
(See Insulated Wires.)

aiica.
Johns Mfg. Co., H. W.
Munsell A Co., Eugene.

Jniulng Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westinghouse El. A Mfg. Co.

motors.
Brush Electric Co.
C. A C. Electric Co.
General Elej'ric Co
Gregory. Chas. E, Co.
Royal Electric Co.
Sioux City E. S. Co.
Taylor, Dee A Mack.
WaddeU-Entz Company.
Westinghouse El. A Mfg. Co.

Paints,
Standard Paint Co.

Patents.
Rosenbaum, Wm. A.
Stocking, E. E.

Phosphor Bronze.
Phosphor Bronze Sm.Co.,Ltd.

Platinum.
Baker A Co.

Porcelain.
Empire China Works.

Publishers, Electrical.
Electrician Publishing Co.

Push Buttons.
Central Electric Co.
Electric Appliance Co
Metropolitan Klectrlc Co.

Rheostats.
General Electric Co.
Washington Electric Co.

Sal .Ammoniae.
Inn Is A Co.
Klipstein, A.
Law Battery Co.

Second-Hand Electrical
Machinery.

Beggs, J. E. Mach, A Sup. Co.
Gregory, Chas. E. Co.
Rose Elec. Lt. Supply Co.

Silk Braid
Boston Braid Mfg. Co.

Speakins Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R.
Western Electric Co.

Speed Indicators.
Queen A Co. Incorp.

"

Whitney Elec. Instrument Co.
Steam ATeatinsr.
Webster A Co., Warren.

Steam Pumps.
Worthiugton, Henry R.

Storage Batteries.
Bradbury-Stone Elec. S. Co
Electric Storage Battery Co
Pumpelly-Sorley S. B. Co.

Stoves, Electric.
Consolidated Car-HeatingCo,

Street Cars.
Brill, J. G. Co.

Tapes, Insulating.
American Electrical Works
Central Electric Co.
Crescent Ins. Wire ACableCo
Gushing A Morse.
Electric Appliance Co
Metropolitan Electric Co
Moore, Alfred F.
New Y'ork Insulated Wire Co
Okonite Co. , The.
Phillips insulated Wire Co
Standard Paint Co
Taylor, Dee A Mack.

Telegraph Apparatus.
Central Electric Co.
Electric Appliance Co
Electric Selector A Signal Co
Greely ACo., TheE S
Metropolitan Electric Co
Stone, O. M.
Western Electric Co.

Telephones,
D'Unger Elec. TeL Mfg. Co
Manhattan Elec. Sup Co
Western Electric Co.
Western Tel. Const. Co.

Transformers.
Royal Electric Co.
Stanley Electric Mfg. Co
Taylor, Dee A Mack.
Western Elec. Supply Co.

Tracks, Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Tools.
Lunkeuheimer Co., The.

Turbine Wheels.
Dayton Globe Iron Works Co
Leffel A Co., Jas.
Stilwell ABierce Mfg. Co.

Universities .

Armour Institute.
Correspondence School of
Technology,

Institute of Technology.

Valves.
Lunkeuheimer Co., The.

Varnishes.
Standard PatntC-o.

Water Seaters.
Webster A Co., Warren.

Water TVheels.
Leffel A Co., Jas.

Wire, Bare.
Anderson, Albert A J. M.
Bishop Gutta Percha Co

.

Central Electric Co.
Crescent Ins.Wire ACable Co.
Eyectric Appliance Co.
Independent Electric Co.
Ind. Rub. & Ins. Wire Co
National India Rubber Co
OkoniteCo., The.
Phillips Insulated Wire Co.
Roebling's Sons' Co., J. A
Spruance, D. C.
Taylor, Dee A Mack.
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&!!«£::; THE CHLORIDE

ACCUMULATOR.
Cells from 10 to S,00O atnp, hoiirtt

Capacity*

Central Station and Traction Cells a Specialty.

BATTERIES FOR ISOLATED LIGHTING AMD
POWER PLANTS.

Catalogue gives FACTS and FIQUBES.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Building:,

PHILADELPHIA, PA.

CHICAGO OFFICE, 302 Owings BIdg.

CHAS. BLIZARD, Gen'l Sales Agt.

CD T_r r=? r^ e: w:
ALTERNATING CURRENT INDICATORS

Are now ready. Before purchasing elsewhere send for our Supplemen-
tary Catalogue which contains the prices and description of the above
instruments, and also a list and prices of other new instvuments of

our manufacture.

Whitney Electrical Instrument Company,
146 Franklin Street, BOSTON, MASS.

Fenacook, X. H., V. 8. A.-FA€TORi:JBS :-8Herbrooke, P. q., Canada.

AGJEKTS

:

Chicago, 111., Electric Appliance Co.
OlQCionatl, Ohio, Nowotny Electric Co.
Halifax. N. S., John Starr Son & Co.. Ltd.
Lynchburg, Va., The Poole Electric Co.

Montreal, P. Q., T. W. Neee k Co.
New York City, Geo. L. Colgate, 136 Liberty St.

San Francisco, Cal., California Electrical Works
Toronto, Ont., Toronto Electrical Works.

Consolidated Car-HeatingCo.,
Chicago, III. ALBANY, N.Y. Coatecook, P, Q-

£lectric

Car - Heating.
Regulating Switch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

In Practical Operation in More
Tlian 25 I^eadtnff Cities in

U. 8. and Canada.

We are prepared to faroiah first-class telephone receivers In quan-
tities at very low prices.

Our complete outfit, including transmitter, receiver and signaling
apparatus, will be ready for delivery after February 15th. These
outfits will have an automatic circuit-changing device, which we
guarantee is no infringement.

We are heudqaarters for telephone receiver ehelU, per-
manent bar magnets, magneto bells, line material, etc.

THE MESCO DRY BATTERY
is recommeuded for telephone transmitter and all other open clrcnlt
work. Over aOO,OOU in use. PKICKS KEUVCICD,
making it the cheapest reliable open circuit battery on earth.

«-£T OUR PRICS^S on Leclanche batteries, zincs, Manhattan
door opener (no push-out spring required"), watchman's clocks (just
out). Special low prices on speaking tubes, whistles, bronze push
buttons and annunciators. We have a Job lot of spun, bronze and
nickel plated push buttons.

If you will send us your address we will get some of your trade

.

Manhattan Electrical Supply Co..

36CortlandtSt., NEW TORK.

SPECIAL ANNOUNCEMENT.
99"THE HELIOS

SPECIAL ALTERNATING ARC LAMP
Can be run three in series from 105 volt secondary circuit.

STANDARD ALTERNATING ARC LAMPS
Can be run in multiple from 50 or 100 volt secondary circuits by Spencer Economy Coils.

Xo Special Transformers Necessary. No Dead Besistancc Keqnired.
Wo Cbange of Wirlne.

Helios Carbons will be sold only with the Helios Lamp. The Helios is the only lamp that has a legal
right to use the reflector plate between the standards, without which one-half of the light is wasted.

HELIOS ELECTRIC CO., 1310 Filbert St., Philadelphia.
Western Agents:

THE ANSONIA ELECTRIG CO.,
Chicago, 111.

Southwestern Agents:
ST. LOUIS ELEOTfilCAL SUPPLY CO.,

St. Louis, Mo.

Eastern Agents:
STANLEY ELEOTRIO MFG. CO.,

Pittsfield, Mass.
Eastern Penn. and Southern N. J. Agency:

RADIANT ELEOTRIC CO ,

1223 Market Street, Philadelphia, Pa.
Canadian Agency, Canadian General Electric Co., Toronto, Canada.

BARREL LOTS Z2}4 CENTS. BARREL LOTS 40 CENTS.

Our IS'ew Republic, our High Grade QJUJOUVsJWUJO
INCANDESCENT LAMPS.

QUALITY UNEXCELLED. QUALITY UNEQUALED.

^^•''^^^^'^^•"^^^^ii^^^'MS^^ 2011 to 2017 Pine Street, ST. LODIS,
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/ 116 Sella FRANKLIN ST.
1
r

13tll 19tH 27ttl

DAYS IN FEBRUARY
"W^lierL YOUL 31:LO"ULlci Send TJs You.r Ord.er Kor

ALL ELECTRICAL SUPPLIES.
3end for Catalogue if you have not one already.
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WONDERFTTL
Is the only word which will convey anything like an adequate idea of the

New Magneto Telephone
Now offered to the Public by the

Western Teleptione Construction Co.
While others laud "Magnetophones," we desire to state positively that our New
Magneto Telephone is the

Best Telephone in the World.
This instrument appears to talk equally well through one mile or one thousand
miles of wire. The experiments just made between Chicago and telephones in

Chicago; between Chicago and telephones in Milwaukee, Wis.; and

Between Chicago and Telephones in New York,
With this new telephone were a grand success. Those who talked through the
long lines state positively that they could not distinguish a difference in the voice,

volume or clearness over long or short lines.

This new Telephone will undoubtedly startle the electrical fraternity for

Two Reasons

:

FIRST; It is a more efficient telephone instrument than the present long-distance

telephone;

SECOND, It will be sold outright at as low a price as the ordinary standard type
of telephones generally offered.

There is absolutely

No Infringement
Of patents not owned or controlled by this company.
As from 150 to 200 requests a day for sample, or trial telephones, have been
made upon this company, it has been found necessary to adopt the

Following Rule:
We will ship a pair of these instruments for trial to any address on receipt o

price, and at the end of 30 days, if the purchaser desires to return the same, he
may do so on payment of the packing and express or freight charges, and we
will refund the money paid for them.

Magneto Telephones, same as Bell Telephones, $2.00 each.

I

WESTERN TELEPHONE CON8TRDCTI0N COMPANY,
440 Monadnock Bldg., Chicago, 111., U. S. A.
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CKETE I

THE BUCKEYE ELECTRIC COMPANY, Manufacturers of the high grade and favorably

known "BUCKEYE" incandescent lamp, take pleasure in announcing to their friends and
customers and the trade generally, that on January 33, 1894, Hon. A. J. Ricks, Judge of

the United States Circuit Court, at Cleveland, Ohio, dissolved the injunction which had
been previously obtained by the General Electric Company against this Company, and in

so doing used the following language:

"Di<? the defendant in good faith act upon the complainants' limitation of the life

of their patent, and was it so induced to act by the conduct of the complainants, and
is it notv in such relation to the com,plainants as estops them from denying that their

conduct induced the defendant to make its investments and act as it has set forth in
its motion now under consideration?

"The circumstances under which the defendant began its enterprise of manufactur-
ing Electric Incandescent Lamps: The different stages in the progress of its develop^

ment, and the reasons inducing it to increase its capital are fully set forth in its motion
and as hereinbefore recited.

" Without deciding how far others not similarly situated had the right to rely upon
such conduct on the part of the complainants or tvlthout passing upon the question, of
how far the public generally acquired rights under the complainants' proceedings in the

patent office by ivhich they limited the life of their patent, it is sufficient to find under
this motion, that the defendant by reason of the circumstances particularly set forth

in its motion did rely upon the complainants' conduct, and had a right to be, and
was in fact influenced thereby.

''If I am in error as to this conclusion no great harm can result to the complain-
ants, and their right to contest as to other infringers not able to show such meritorious

claims to estoppel, as this defendant has established can be asserted without prejudice

from this decision."

The lamps manufactured by this Company are therefore "LAWFULLY MADE" and
we guarantee the fullest protection in every respect to all purchasers or users. We are

now ready to fill orders with care and promptness.

TIio Buckoyo Electric Company of Cleveland,

CHICAGO OFFICE, 753 Monadnock Building. NEW YORK OFFICE, 49 Dey St.
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-cn^SLJUiS' "IDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

HANCFACTVBKU BV

PHILLIPS INSULATED WIRE CO.
NEW YORK OFFICE: 39-41 Oortlandt Street. FACTORY: PAWTUCKET, R. I.

ACiRNCIEiai

:

Klectric Appliance Co., OHICAeo. Fartrlrk A Carter Go . I'HILiADKliPHIA. Electrical Koslneerlnic Co., 9II!«HEAPOI>IH.

VULCANIZED FIBRE CO.
SOLG jnANUFACTCRKRS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wii>Vin«ton;i>ei.. The Standard Electrical Insnlating Material of the World. 14 S^vst'I j,. y.

The "Ideal" Storage Battery
For all Classes of for][ where LiiM anil Power are Repirel

Thousands in use all over the country.

Bradbury-Stone Electric Storage Co.,
Boston Office, m ExcMnge Bldg. LOWE LL, MASS.

LIM-BBLT

MMHINEM CO.,

Engineers, FonnJers, Macllnlsts,

CHICAGO, U.S.A.

Manufacturers of tbe

Ewart Guaranteed Friction Clutch.

Fibre-Graphite Self Lubricant Journal

Bearings.

Complete Power Equipment for Elec-

tric Plants.

Standard Water Tube Safety Boiler.

Nicholson Patent Compression Shaft

Coupling.

Coal and Ashes Handling Machinery.

LINK-BELT ENGINEKING CO.,

Philadelphia and New York.

For Incandescent
Lamp

Filaments.SILK BRAID
The greatest care taken in prodacing a anlform article.

BOSTON BRAID MFG. CO.,
27 Beach Street, Boston, Mass.

THE ROYALJITEBNATOR

TRANSFORMER.
NOTE THIS: No Comtnutator, No Brushes,

No Revolving Armature!

DEREOT CURRENT DYNAMOS AND MOTORS.
ReapoQBible Agents Wanted. Eiclaaive Territory Given. Correspondence Solicited.

ROYAL ELECTRIC CO., PEORIA, ILL.

Our Office is in Peoria NOT in Cliicago.

ELECTRICAL BOOKS

Send for Complete Catalogue.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Buildine. CHICAGO, ILL.

A NEW BOOK.
ELECTRIC TRANSMISSION HAND - BOOK.

Lieut. F. B. Badt's latest addition to our famous iiand-book series, of
which 30,000 copies have been sold. The new book deals in the author's
well-known practical style with all the problems of Electric Power
Transmission.

NOW READY. PRICES $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.
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THE NEW LAMP
For Alternating Circuits, 30 or 50 Volts.

Simplesst and Best.

Most Positive in Action.

Embodies Iffe-w Ideas in Every Detail.

lao-nr in Price.

Made in Various Ornamental Styles.

WRITE FOR CIRCULAR.

Don't forget that we also carry a most com-

plete line of arc lamps for constant potential

circuits, street railway circuits, etc.

UNITY BUILDING,
CHICAGO.

TELEPHONE BUILDING,
ESTABUSSED 18S1. NEW YORK CITY. (J

The Eleclrie

120 LtgM, 2,000 C. P, Brash Arc Dynamo^HDirect Connected,

FBOU Tl^ORIiD'S FAIB GXBEIBIT.

OH. ES^VE3 IL. .A. 3V 23, OHICD.
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WEATHERPROOF WIRE.
Wo Ufo I'lirryliiR In 01ilriiK<' n very liu'Re stock of tlio rulobnitod

"O. K."
Woiidiorproof Lino Wiro, nnd ure prepnrpd to ijuotu the

VERY LOWEST PRICES.
The "0. K." 'Wire i« ncknowled^'Od to be the hlffhoBtfirnde of wenthor-

proof wire on the market, and worth oonstderable more than
the ordinary nm of weatherproof wire, but we sell it

AT THE SAME PRICE.
Bemember ua on Electrical supplies of every description.

ELECTRIC APPLIANCE COMPANY,
S4« UladUon Street, CHICAGO.

THE CUTOUT
That Makes

Our
Competitors

Tired,
Every one wants It. Buy of your supply

dealer, or of the Manufacturers.

THE lONA MFC. CO.,
336 Congress Street,

BOSTON.

The BISHOP GUTTA-PERCHA CO.

THE PULLMAN ELECTRIC CO.,

M--.-i7 ELECTRIC MACHINERY,
pa.irillj_,

ARMATURES, FIELDS and CONVERTERS.

Motor and Dynamo Inspection and Maintenance.

44 So. vJefferson Street, Chicjlo-o.

Don't Make a Blunder!
But have your burned-out armature rewound

by U8 with our

Improved Insulation.
Satisfaction guaranteed in all Electrical repairing.

Storage batteries recharged and repaired,

Andreivs & Haschbe,
Gaff Building, 13 and 16 S, Canal St., Chicago.

The Oslioriie Steam Engineering Co.,

Rooms 7M-715t 167 Dearborn S;. • Chicago.
Kepresentattve work now la coureo of conetruc-

tion, 2 000 H. P. Heat, Light and Powei Plant for

the PabBt Heat, Light & Powder Co., Milwaukee, Wis.

Those who contemplate the construction of simi-

lar plants on Improved and economical lines will

do well to communicate with us. First, be sure

you will ^et the best, then go ahead.

SPEAKING TUBES AND WHISTLES.
Oral, Elictric, Pn«um«tlc and Mechanical

ANNUNCIATORS tf'^BELI.S.
FUIiI. lilNE AliWAlTB IN STOCK.

W. R, OSTRANDER & CO..
204 Fulton St., New York.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. T.

Send for Nbw Catalooux. Ont Angnet let.

•trmi

SAL-AMMONIAC.
Guaranteed Over 99 Per Cent. Fare.

161 Klnzle St., ChlCBKO.

MICA All Sizes

am
Qnailtiet

For Electrical Parposes.

EUGENE MUNSELL & CO.,
218 Water Street, New 'Fork.

W. H. SILLS, 86 Lata Street, CHICAGO, ILL-

Sole Ag^ents for "MIcanite."

THE BEST OBADES OF

For under ground, under water, and all other conditions.

Address 420-426 East 25th Street, - - NEW YORK.
HENBir A. BKED, Secretary and Manaser.

SAL AMMONIAC
(EliECTRIC BKAND)

ForElectrlcal Purposes
Guaranteed 98/99% and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A.KLIPSTEIN, 122 Pearl St., New York

w^oi^TninsrcxTOisr 260,-^2S XZc3xrse Po-v^ex?

HENRY R. WORTHINCTON,
93 and 95 Lake St., CHICAGO. 8G and 88 Liberty St., NEW YORK.

BOSTON. PHILADELPHIA. ST. LOUIS. DENVER. Sj.

THE WADDELL-ENTZ COMPANY,
Slo-w-Speed Multipolar Generators and Motors,

ao3
WBSTEBN OFFICE:

CHICAGO, ILL.

tX1.0.A.I>'\7\7'.A.'S', TS-ETST^ 'S'OZt.]

SEND FOB
CATALOG VE. BRZDCSPOZIT. COITXr.

The following agenoloe have teen establlBhed to repreeent the Western Department of the WaddeU-Entz Company: At St. Louis. MR OWEN FOBD, 620 Rlalto Eldg., at Clnclnoati, O., MESSES. PRICE,
GAITHEK & PRICE, Perrin Bldg.; at Grand Rapids, Mich., THE PENINSULAR ELECTRIC AND ENOINEEEINQ COMPANY, Michigan Trust Building;

at Minneapolis, Minn., BURTIS & HOWARD, 610 Corn ExchanRe.

We bought PAISTE'd single pole Switch Patents

and the good will of the Paiste Switch. No one else

has the right to use the name.

THE

BRYANT
ELECTRIC

COMPANY,
BRIDGEPORT, CONN.

6 Amp. Nioeel.

1522 MONADNOCK BUILDING,

THOS. G. GKIEK and EDWARD E. QEIER,
Western Representatives.

Bryant Electric Company guarantee Switches made by them.

Remember this when sending yonr order.

the: partz
Acid Gravity Battery.

(Patented.)

The Highest Voltage and Hlost Constant
Open Circuit Battery.

Dse the Partz Silplio-CliroffliG Salt.

(Patented.)

No handling of Fluid Acids or Mixing of Chemloala.

Send for our Catalogue, and let
facts conTince yon.

Our Exhibit at the Chicago World's Fair is In the West
Gallery of Electricity Building.

iii^ii^0J/^
THE S.S.WHITE

DENTAL MFG. CO.,
Pbiladelphia, New¥ork, Boston, Chicago, Brooklyn, Atlanta
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Edgknb F. Phillips, Presfc. W. A. Hathaway, TreaB.

AMERICAN ELECTRICAL
PROVIDENCE, R, I.

RAILWAY FEEDER AND TROLLEY WIRE
ELECTRIC LIGHT LINE WIKE,

Incandescent and Flexible Cords,

W. H. Sawyeb, Seo'y.

WORKS,

AMERICANITE, MAGNET,
OFFICE AND ANNUNCIATOR
FARADAY CABLES. WIRES.

NEW TOKK OFFICE, P. C. Ackerman, 10 Cortlandt Street.

MONTREAL BRANCH, Eugene F. Phillips' Electrical Worts

PUMPELLY-
SORLEY
STORAGE
BATTERY.

9Iade Electro-Chemically.
iVo Apftlied Active aiate-
rial or "Paste."

Plate made from one in-
teeral piece of rolled
lead.

AIojoints: no solder.
Hieh efflcipncy, capacity
and durability guaraa-
teed.

Iii£:liting plants and ccn-
iral Mtation aaxlliaries
installed.

Portable cells, all sizes.

PilBllr-Sorlfiy Storap Batlery Co,

170 South Clinton Street. CHICAGO.

THE

"CLARK" WIRE.
For Switchboard, Railwa? and Motor nse, we make all

sizes of Stranded and Flexible Wire and Cables withClark'B

iDPulation.

The Clark Wire has been before the public and in uee for

the past nine years, and has met with universal favor.

Thousands of miles of this wire have been sold, and

are in use throughout the "United States and Foreign Coun-

tries, and the demand for it is conetactly increasing, because

it always gives perfect satitfactlon.

Western Agents,

GREAT WESTERN MFG. CO.,

Chicago, III.

In a Letter from the Inspector of the Boston Fire Under

writers' Union, he states; " A Thoroughly Reli-

able and Desirable Wire in every respect.'*

The Rubber used in insulating our Wires and Cables Is es-

pecially chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weather, and Is not affected by he at.

We guarantee our Insulation wherever used, Aerial. Under
pround or Sabmarine, and our net prices are as low, if not

lower, than any other first class Insulated Wire.

We shall be pleased to mail Catalogues with Terms an'l

Discounts for Quantities.

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St., Boston, Mass.

Henrt a. Clabk,
Treaa. and Gen'l Mgr.

Send for Catalogue.

Hkkbert H. Eustts,

Prest. and Electrician

MANUFACTURERS OF HIGHEST GRADES OP

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N. J.

( JOHBI A. BOEBIiING'S SONS CO , CUcago, 171 I,ake 8tre«t.
AuEnTS! 1 ^^I*' FRAKCISCO, ZS and 87 Tremont Street,

( NEW YORK, 117 Liberty Street.

Incandescent Lamps Repaired.
NEW YORK ELECTRIC COiWiPANY. Canisteo, N. Y. and 225 Dearborn St., Chicago.

Cor. 33d St. and Armour Ave., Chicago. P. W. Gunsaulua, President.

1>£PABT]!£EXT OF EliECTBICITY AJffD EI^ECTKICAr. £N€^IItf££BIKG,
W. M. STINE, M. S., Director.

Announcement of Evening Classes:—To extend the benefits of the large equipment of the Electrical
Department to young men who are employed during the day, evening courses will from time to time be
given. The first of these is just being organized and will be of an elementary character, embracing the
first principles of electrical calculations and rules for arc and incandescent wiring. The instruction
"ill be given each Tuesday and Thursday evening. Tuition for the term of ten weeks is $6.00.

Instruction by Corre
spondence. Also Loca

THE CORRESPONDENCE SCHOOL OF TECHNOLOCYr
Brainard Block, Public Square, CliEVBI/AND, OHIO.

Electrical Engineering—E. P. Roberta, M. E., Consulting Engineer.
Electrical Engineering—G. T. H. Hancbett, S. B. with E. P. Roberts & Co.
Steam Engineering—Oscar Antz, M. E. & E. P. Roberts, M. E.
Mechanical Engineering—Oscar Antz, M. E. & E. P. Roberts, M. E.
Civil Engineering—James Ritchie, B. S., Consulting Engineer.
Bridges and Roof Trasses-Prank C. Osborne, C. E., Consulting Engineer.

AdTlSers on Special Matters: P. Teneen, Telephone; L. S. Slebel, Telephone; H. J. Ccok
Engines and Boilers; J. N. Richardson, Architecture.

Consulting; Service : The above Consulting Engineers and Architect are prepared to undertake
Surveys, Estimates, Plans, Specification Tests, etc., in any line of Engineering.

Send for Circulars.

s,. ''^mmond cuEf^ :>s^

Cleats, 2 or .3 wire, glazed. $30. Pi" 1,000

Insulators, " 12. "

Rosettes, fiiseiess, " 6." loo

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

i •.• INSULATOR COMPANY,
IS Custom House St., Boston.*

Storage Battery Cells.

NEWTON BVBBEB CO.,
178 BeTODshire St., Boston, Mags.

BAOTOBT NEWTON UPPER FALLS, MASS.

PORCELAIN^
[ANUFACTORY.

^I4f-ISSGR£CNEST

^s^^^pr^'

Converters,

L<amps,

Socket^;

Wires.

WESTERN ELECTRICAL SUPPLY CO..

General Electrical Supplies,

911-913 Olive Street, ST, LOUIS, MO.

Meters,

Cut-Outs,

Lramp Cord,

Switches.
UfDITB CrtB i

FIXTURE CATALOGUE.WKI rb l-UK
^ HOUSE GOODS CATALOGUE.

Acme" Tegting Set.

TESTING INSTRUMENTS.
The "Acme Portable Testing Set Is invaluable to Electrical Experts, for both

commercial and laboratory resistance measurements.
It received an award at the World's Fair, and has been accepted by the U. S. Govern-

ment formarine work. Can be used under every possible condition.

W^rite for Descriptive Circular Ko. 443.

QUEEN k CO., Incorporated, PHILADELPHIA.
Illustrated Catalogue T (112 pages) Mailed Free, ONLY if this Ad. is mentioned. "M. V." Voltmeter.
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iiJSTABUSHBD IN 1861.

E. BMGGOT,
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QAS AND ELECTRIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-SmUfOH BTOBI-

8184 Michigan Avenue*

Ooe COO volt Westou Portable Voltmeter $r)0.00

One 1,700 watt Direct Readiug Wattmeter ( for
direct or alternatiut,') 50.00

BO Thoinson-Houstou Indicators 10.00

19 K. 2 T.-H. Arc Lamps 20.00
200 Edison Arc Lamps (series) (10 ampere).. 10. i

1,000, lO-l volt T.-H. Base Lamps 18
aoo ampere Double Pole Switches (marble) . . . 10.00

500 Kheor^tats tor all purposes 6.50

5U0 other bargains.

CHAS. E. GREGORY CO.,
49 South Jefferson St., Chicago, IH.

FOR SALE.
Our entire electric light plant and fran-

chise. We have about 6oo lamps wired, and
have a lo-year contract with the city. Our
capacity is 750 16 candle power lamps.

Address

Harrodsburg Electric Light & Power Co.,

HARItODSBURG. KY.

$3.00 to $5.00 Per Light.
Van De Poele and Waterhouse Arc Dy-

Damo?, 30, 35. 40, 50 and 60 lighters.

Lamps $5.00 each.

ROSE ELECTRIC LIGHT SUPPLY CO.,
ST. liOIJlS 910.

FOR SALE.
i;wo BOO-amperes shunt wound U. S. Dynamos,
Two 200-ampere8 shunt wound IT. S. Dynamos.
Two ROO-light T.-H. Dynamos, compound wound,

with Base. Rheostat and Ammeter.
Two 25-Ught American 2,000-c. p. Arc Dynamoa.
One 50-light Sperry 2,000-c. p. Arc Dynamo.
Ten 12-lii^ht Kuowles Dynamos»with lamps.
Twelve 50-light Schuyler Dynamo?. 2,000-c. p.

Two 150-Brush Incandescent Machines, 95 voltsf.

One 15-light Brush Arc, T amperes.
One 90-h. p. Armington and Sims Engine.
Two 1"20 ampere Edison Dycamos, eelf-oillug.

We Buy Outright Electrical Equipment.

im I im~mi mu cd.,

5-4 CORTIiAWnT ^ST., N. Y.

cs.-^

RENEWABLE SEAT

m GATE VALVE.
Compact Durable Low-Priced

>^LunkenheimekCo. Cindnnati. o. us. a

m

IS YOUR PLANT RUNNING
To suit yout Did you pay a dividend last yearf
If yon need a competent superintendent, electri-

cian, or one to take charge of construction work,
or installing machinery, I would like to correspond
with you. Address "l* xperieoce,"

Care Western Electkioian,
(J Lakesido Building;, Chicago.

WANTED.
Railroad electrician desires position with street

railway company. Can do all repairs of car equip-
ment and overhead lines. Have had charge vt

eastern roads. Strong testimonial letters. Guar-
antees to reduce operating expenses.

Address ^Railroad."
Care Western Eleotbician,

6 Lakeside Building, Chicago,

POSITION WANTED.
Would like position as superintecdent or

electrician of electric plant anywhere in

West. Ten years' experience in managing
largest plants both North and South- Ex
pert in building up run-down plants. First

class references.

E. A, Sweet, Augusta, Ga.

ILATINUM
For all Purposes.

Scrap and Native Platinum Purchaspd.
BAKER & CO., 408-414 New Jerse;

Kaliroad Ave., Kewark. >', J.

The Standard Open Circuit Bat-
teries of the World.

Send for Cikculak and Prices.

THE LECLANGHE BATTERY CO.,

1t1 to 117 East 131st St., N. Y.

StilweH's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely preveDts SCALE In Steam

Boilers. Catalogue on application.

STILWELL & 6IERGE MFG. CO.,

,

DAYTON, OHIO.

WILLIAM A. ROSENBAUM,
Electrical Expert and Patent Solicitor,

Times Bnlldlns, IVKW VOBK.

Former Manager, now Successor to tbo

Patknt Depahtment ok

THE W.J. JOHNSTON CO., Ltd.

("37ie Electrical World.''^)

CAPITOL

Mel eM lacle Worl(s
aianufacturera and Dealers In

Electrical Supplies
OF ALL KINDS.

Electrical Repairs a Specialty.

Br^KLTBIOAli CO.\TBACTOBl!l.

Room 21, 83-B5-87 Fifth Avenue, Chicago.

ELECTRICAL ENGINEERING
Taueht thnrong-hlv day and night at the IXSTI-
TUTE of TEi:HXOI-.0«Y, 151 Throop
Street, C^liloa^o, III. Amaleure, Artisans
and others aeelst'-d Practically In any line, and
Inetracted in the latest and moot improved
methods.

Mechanical Dbat-ghting, Mathematlca, Elec-
trical ralculationu. Architecture, Mechanics, also

HUEhtdayand nieht.

GRANT
GEARS

Ready Made Cut Geari.
Ready Made Ca&t Gears.
Ready Made Brass Gears-
Gears Made to Order.
Gear Cuttina
Gear Book. 16 cents.

' Treatise on Gears, $1 .00.
Gear Cutting Machines.
GEORGt: B. GRANT.
Lexington, Mass-
and 1Z& South nth St.,

Philadelphia- Pa.

LAmp
LIGHTING
SCHEDULE.

Moonlight Systemi

FOR 1894.
Now Ready

I'zrloe, 35 Oezxta

Electrician Publisliing Co..,

6 LAKESIDE BLD6.,

CHICAGO.

BUFFALO GAP.

WastiiDgtoD, D. C,

,

VIA

C^iucinnati and
«'. & O. B'y. .

CITY TICKET OFFICE,

234 Glaik St., Chicago.

,

J. C. BRILL COMPANY, . . • PHILADELPHIA.
BUILDEES OF EAILWATAND TRAMWAY CAES OF ALL CLASSES.

Special attention ^ven to the bnildlng of Electric Motor and Trail Oara,
Builders of Brill No. 21 Truck with eolld forged frame, and "Eureka** Maximum TraotiooPivotal Truck.

MIAMISBURG ELECTRIC CO., miamisburc, ohio.
9Iannfactur«r8 of Bnrnley's Cartridge Batteries, Imperial Dry Batteries, Commutator Segments,

Commutators, Brash Copper, Brushes, Etc.
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VICTOR TURBINE WATER WHEEL.
The attention of ELECTRIC COMPANIES is called to this VKV.V^,

BRAXC:D '%VAXI-:K wheel, as particularly adapted to their use
on account of its remarkably steady motion, hi^li ^pi^vd
and ;2:reat. Efliciency^and larjfe Capacfiy foritsoiamrier,
being doul>le the I*ower of most wheels of same diameter. It is used
by a number of the leading electric companies with great satisfaction. In the
economical use of water it is without an equal, producing the highest per cent
of useful effect (^fuarantec^d.
SEI^n FOR 4:AXAI.00I;E AIVI> PARXICin.AKfa.
Our Horizontal "Victor" is highly recommended, as no gears are required

and it can be belted directly to dynamo.
The accompanying engraving represenls a pair of 12 inch VICXOR

XIJRBIWE!^ arranged on a horizontal shaft with Ca^t-lron Flume, Draft
Tubes, End Bearings for Shaft and Driving Fuiieys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
st.'iclly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use, we recommend them.

STILWELL & BIERCE MFG. CO., DAYTON, OHIO.

WE DON'T RIDE '" ."^'^
'^l"^ ?[ "

"'s°"'
neither should you. We

have corrected the errors of Twenty Years in the manu-

facture of Battery Cells. Cells of all kinds, open and

closed circuits, Zincs, Coppers, Sal Ammoniac Jars, etc.

Let us know what you need and we will fix you out. Our

address is 85 John Street, New York.

THE LAW BATTERY COMPANY.

YOU WILL OBLIGE
Both advertiser and publisher by men-
tioning the Western Electrician when

writing to advertisers.

MEDALS AND DIPLOMAS
WORLD'S COLUMBIAN EXPOSITION.

^jb Webster's Vacuum Feed Water Heater and Purifier.
THE LARGEST IN USE AT THE FAIR-1 to 4,000 H. P.

WEBiSTEK'S STEAM and OIL. SEPARATORS.
1¥IIiLIAMS' VACUUM SYSTEM of STEAM HEATIKe.

BEFORE PURCIIASIXG consider our prices and guarantees. We can effect a greater
saving, all points (Considered, than any feed water beater in the market.

No. 2 Canal St., Chicago, III. Office and Works, Camden, N. J.

IISgWATER WHEELS
This Justly Celebrated Wheel is Built in Many Styles on

UPRIGHT AND HORIZONTAL SHAFTS.
It is SPECIALLY DESIGNED and ADAPTED for driving

ELECTRIC LIGHTING AND POWER PLANTS.
Onr new Wheel secures a remarkably tai^Ii fraaranieefl percentafje. and wonderfal steadiness of

motion, under variable loads in practice. It affords an nnequailed concentration of power within a small
space ; and an onpreccHlented hisrli Telocity for a piven power.

Its easily and qoielily operated balanced ;;atc alfords prompt and efficient control hy a governor, and
consequent Sine re&rulation. These wheels are in many instances operating: the best electric plants in this and
other countries, fully demonstrating their remarkable adaptation to that use.

The attention of Electric Engineers, and others contemplating water power improvements is directed to our
work. We will send a fine large'pamphlet, 112 pages, fully describing the wheel and various plans of application.

THE JAMES LEFFEL & CO.®To''n^/w'?o^'*kc?t"v'°'

c
ONTRACTORS.
Electric Light Wiring, Fire Alarna Systems

ADnunciatorB, Bells, Tubes, etc.

THE ALLEN-HUSSEY C031PANY,
Tel. 3626. 335 Dearborn St., Chicago.

D'UNCER
LONG
DISTANCE
ELECTRIC
TELEPHONES.
Sold outright. Protected by

patents which are guaranteed
against infringement. Works
satisfactorily on long or short
distance: requires no cleaning
or repairs; claimed by disinter-
ested experts to be the best tele-

phone made. Adopted by the
Twin Wire Telephone Company
of Chicago, and will be used by
the city in connection with it.

The D'Unffcr Electric
Telephone Mfe. Co

,

167 Dearborn St., CHICAGO.

SEND FOR OUR
(alalDgne of

Electrical
Books.

The most complete o£ Its

kind ever pnbliehed.

Sent Free to Aoy Address.

We are Headquarters

In the West for £L£C-
TRICAL BOOKS, and fill

orders promptly, pre-
paid, onrecelptof price.

EleciticlaiiFiililli.hiDg Co.,
6 Lakeside Building,

C hlcago. 111.

WECO CARBON BATTERY.
Higb Electromotiye Force. Small Internal Resistance.

LITTLE LIABILITY OF CARBON BREAKIMQ IN SHIPMENT.
SUITABLE FOR BELLS ANB GAS LIGHTING.

Prices on Application.

WESTERN ELECTRIC COMPANY.
Chicag'O—

Nevr York.
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PARTIOULAELY ADAPTED TO DEIVING

Electric Light and Power Stations
, J On arcounL of Its high eflflclency at all etagea of gate, BteadiaeBe of motion and eaay working pate, the con
" strnclion of which makeB it the most sec aUive to the actlun of a governor of any wheel on ihe market.

AVB.tv^ e-rx^ «%A'v*Jki «%^xf3e> IHuetratlng various styles of setting on both vettlcal andSEND FOR CArALOGUb ''

horizontal shaft.

^ THE DAYTON GLOBE IRON WORKS CO.,

DATTON. OHIO.SUCCESSORS TO
STOVT, Mllilit^ A TEBIPIiE.

FUSE WIRE)-—*„„^
AND LINKS
FOR ALL SYSTEMS.

Capacity.

i

Absolutely

The Independent Electric Co.,

39th St. and Stewart Ave., Cliicago.

WANTED.
We will pay 25 cents each for

clean copies of the Westerk Elec-
trician of June 18, 1893, Volume X,
Number 25.

WESTERN ELECTRICIAN,
6 Lakeelde Building. Chicago

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for office ot

home use, is issued by the Burlington
Route. Copies will be mailed to any ad-

dress on receipt of twelve cents in postage
by P. S. EusTTS, Gen'l Pass. Agent, a B.
&Q. R. R.. Cliicago, 111.

BINDERS
I-OJ

WESTERN ELECTRICIAN,

ONE DOLLAR.

YOU ffILL OBLIBE

Both Advertiser and Publisher

by Mentioning the

M\m Electrician

When Writing to Advertisers.

JUST OFF THE PRESS.
INVENTIONS, RESEARCHES and WRITINGS of NIKOLA TESLA.

BY THOMAS COMMERFORD MARTIN.

Cloth. 8vo. 330 Cuts and New Portrait. 500 Pae:es. Price $4.00.
Some idea of the scope of this remarkable record of new work in electrical invention and research may be formed from the following table of

CONTENTS.
PART I.—Polyphase Currents.

Chapter 1.

CH.iPTER 3.

Chapter 3.

Chapter 4.

Chapter 5.

CH4PTER 6.

Chapter 7.

Chapter 8.

Chapter 9.

Chapter 10.

Chapter H
Chapter 12.

Chapter 13

Chapter 25.

Chapter 26.

Chapter 27.

.Biographical and Introductory.

.A New System of A teruating Current Motors and Transformers.

.The Tesla Rotating Magne ic Field.—Motors with Closed Conductori.
—Synchronizing Motors,—Rotating Field Transformers.

.Midifications and Expansions of the Tesla Polyphase Sy.'tcms.

.Utilizing Familiar Tjpe of Generatorsof the Continuous Currenttype.

.Metliod of Obtaining Desired Speed of Motor or Generator.

.Regul.T, or for Rotary Current Motors.
.Single Circuit, Self-Starting Synchronizing Motors.
.Change from Double Current to Single Current Motor.
.Mot ir with "Current Lag" Artiflcially Secured.
.Another Method of Transformation from a Torque to a Synchronizing

Motor.
."Magnetic Lag" Motor.
.Method of Obtaining Difference of Phase by Magnetic Shielding.

Chapter 14 Type of Te-sla Single-Phase Motor.

Chapter 15 Motors with Circuits of Different Resistance.

Chapter 16 Motor with Equal Magnetic Energies in Field and Armature.
Chapter 17 Motors with Coinciding Maxima of Magnetic Effect in Armature and

Field.

Chapter 18 Motor Based on the Difference of Phase in the Magnetization of the

Inner and Outer Parts of an Iron Core.

Chapter 19 Another Type of Tesla Induct'on Motor.
Chapter 20 . . . Combinations of Syncbronizing Motor and Torque Motor.

Chapter 21 Motor with a Condenser in the Armature Circuit.

Chapter 23 Motor with Condenser in one of the Field Circuits.

Chapter 23 Tesla Polyphase Transformer.
Chapter 24 A Constant Current Transformer with Magnetic Shield between Coils

of Primary and Stcondary.

PART II.—The Tesla Effects with High Frequency and High Potential Currents.

. .Introductory: The Scope of the Tesla Lectures.

. .The New York Lecture. Experiments with Alternate Currents of
very High Frequency, anl their applicition to Methods of Artificial

Illumination. May 30, 1891.
. .The London Lecture. Experiments with Alternat'? Currents of High

Poteatial and High Frequency. February 3, 1892.

Chapter 38 The Philadelphia and St. Lo'iis Lecture On Light and other High
Frequency Phenomena. February and March, 1893.

Chapter 29 Tesla Alternating Current Generators for Hiah Frequency.

Chapter 30 Alterna'e Current Electrostatic Induction Apparatus.

Chapter 31 "Massage" with Currents of Hieh Frequency.
Chapter 33. . . .Electric Discharge in Vacuum Tubts.

PART III.—Miscellaneous Inventions and Writings.
Chapter 33 Method of Obtaining Direct from Alternating Currents.
Chapter 34 Condensers with Plates in Oil.

Chapter 35 Electrolytic Registering Meter.
Chapter 36 Thermo-Magnetic Motors and Pyro-Magnetic Generators.
Chapter 37. . . .Anti-Sparking Dynamo Brush and Commutator.

Chapter 38. . . Auxiliary Brush Regulation of Direct Current Dynamos.
Chapter 39 Improvement in Dynamo and Motor Construction.

Chapter 40 Tesla Direct Current Arc Lighting System.

Chapter 41 Improvement in Unipolar Generators.

PART IV.—Appendix: Early Phase Motors and the Tesla Oscillator.

Chapter 42 Mr. Testa's Personal Exhibit at the World's Fair.
|
Chapter 43 The Tesla Mechanical and Electrical Oscillators.

This Tolnme is of the utmost interest and valne to all in any wise concerned in the stndy, production or ntilization
©t electric currents. Sent postage free, to any address, on receipt of price, by

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago.
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New York Insulated Wire Co.,
SOJOE BIAAIIJFACTIJKEBS

GRIMSHAW WHITE CORE 5,°""" '"'""

RAVEN CORE
»"«'^ ""»''-

'ireS(

Wires,
COMPETITION LINE WIRES, GRIMSHAW TAPES, AND SPLICING COMPOUND,

Vulca Electrical Wire Ducts for Interior Construction.
NEW YORK— 15 Gortlandt St. CHICAGO—78-82 Franklin St. BOSTON— 182 Summer St. SAN FRANCISCO—102 Sacramento St.

C-S SPECIALTIES.

G-S Flush Double Push Switch.
Single Pole—Double Pole—Oommutatlon; 3 Wire, 4 Wire.

C-S Flush Key Switch.
single Pole—Donble Pole—3 Wire.

C-S Flush Automatic Switch.
single Pole.

ELECTRICALLY
MECHANICALLY
ARTISTICALLY PEERLESS.

O-S V lush Doable PoBh Switch—Donble Polo.

THE GUTTER ELECTRICAL & MFG. CO.,
S7 So, 11th Street, Philadelphia, Pa,, V. S, A. '

Edward Dyer Peters, Jr., M. E., M. D.

SECOND EDITION, REVISED AND ENLARGED.

Price, Postage Prepaid, $4.00.

THE HOST COMPLETE WORK OF ITS KIND PDBLISHED.

Electrician Pubiisiiins Co.,
6 X^akeside Bldg-. CHICAGO, ^LL,

STANDARD
ELECTRICAL

DICTIONARY,
By T. O'CONOR SLOAHE, A. M., E. H., PL D.

624 Pages. 350 Illnstrations. Price «3.00

A popular dictionary of words and terms used in ttie

practice of electricity,

A concise and practical book of reference for the expert

as well as the beginner.

Any subject can be found, treated in all its aspects.

As important to electrical artisans as Webster's.

No one interested in electricity should be without it.

Sent, Postage Prepaid, on Receipt of Price.

ELECTRICIAN PUBLISHING COMPANY,
6 Lakeside Building, Chicago.

WESTINGHOUSE ELECTRIC £ MANUFACTURING CO.
}

I»ITTS:

We manufacture Complete Installations of

ELECXRICiLX. A^^iLRJLXUS
For CENTRAL STATION ELECTRIC LIGHTING,

LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS,

BEANCH OFFICES IN ALL LARGE CITIES.
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ERIE,
IlicliOHf AwniMl at the ^Vorld'M Fair. Clilcaso Onioe, Kookcry Kuildine:.

THE LAT£ST IMPROVED TYPE OF ELEVATORS IS THE

DIRECT ELECTRIC.
Have Yon Seen Onrs?

It has many nUvan-
taso8 over all othcrn
noiv In the market.

If you visit the

COIiCSIBIAN
KXFOSITIOAI

examine the one ruDDiuR Jn the
Department of Transporta-

tion Exhibits.

For deBoriptive circular, or other

nloriLfttion, addreas

MORSE, WILLIAMS & CO.,
1106 Franlford Avenue, PHILADELPHIA. 108 Liberty Street, NEW YORK.
19 Pearl Street, BOSTON. 82 Church Street, NEW HAVEN.
425 Spruce Street, SOKANTON, PA, lllfi E Street N. W., WASHINGTON, D. H,

4«i< OJIAHA BCIIiDlNCi. CHICACiO.

Ml G E N U I N E
IN COTS & MANUFACTURES

BEAR OUR.'

REC.TRADEM.ARKS.

F H Q S P H O R-B R O N Z E
Ingots, Castings, Wire, Sheet &c.

ThePhosphorbronzeSmeltincCo.Limiteo
2200washingt0nave,philfldelph|a.,pa.
ORIGINAL MANUFACTURERS OF PHOSPHOR-
BRONZE IN THE UNITED States AND Sole
Makers of"ELEPHANT BRAND"Phosphor-Bronze,

JFOB. THE-

BINDERS ^''7"^" ^^'^TRioiAji,^ *f""r^^«| ^r QjfE DOLLAR,

NEW ENGLAND BUTT CO.,
PROVIDENCE, R. I., U. 8. H.

H. N. FENNER, Treasurer and Qeneral Manager.

Four Head Polishine aiachine.
MANUrAOTUBEKS OP

For CoTerins TEIiECiBAFH. TEIiEPHONE and EIi£CTRIC IiIOHT TVIHE

Large single and double BRAIDERS for covering Oables. n;i8ingle. Double and Triple Winders
Improved Six Spindle Flyer Winder for iVIagnet Wires.

FINS CASTINGS A SPECIALTY.

Location at World's Columbian Exposition; Department of Electricity.

Department No. 137, Group 126, Section T, Space.No. 12.

S. FREEMAN & SONS MFG.CO.,
MANUFACTURERS OF

Standard Tabular, Fire Box,Vertical
and Submerged Tube Steel

BOILERS
For 3Iarine,

Stationary,
or Portable use.

ALSO OF

OF ALL KINDS. g|
Smokestacks, etc.

A specialty made of

Electric Street Railway and ^
Lighting Plants.

Write for Prices and Terms,

RACINE, WIS.

ELECTRICITY for ENGINEERS.
A NEW AND POPULAR BOOK.

Two Volumes, 4S4 pages, FrofDsely lllnstrated.

Price, Postage Prepaid, $2.50.

ELECTRICIAN PUBLISHING CO.,
6 LAKESIDE BUILDIKG, CHICAGO.

SHULTZ
PATENT

Leather Woven Link Belt.

SHULTZ PATENT
Leather • Pulley » Covering.

SABLE RAWHIDE BELTING.
SEND FOR DESCRIPTIVE CIRCULARS.

BBANCHES ( 164 Summer Street, Boston.
i itZS Fearl Street, Bfew York.
( 139 Kortli 3d Street, FkUadelphia.

THE FALLS

BiVGt k ffiacUi Co.,

Gnyaboga Falls, OMo.

Manafactorera oi

^ Friction Clntches,

Shafting, Etc.

Special attention given to the
Complete Equipment of

Electric Plants.

BRANCH OFFICES:

8 Sonth Canal St., CHICAGO.

39 Coitlandt St., NEW YORK.
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Directory of Principal Electrical and Mechanical Engineers.

B. J.
Arnold, Mem. a. i. e. e.,

Consulting Electrical Engineer,

Specialty: Electric Railways and Power StH-

tiODB.
565 Kookery, Chicago.

LOUIS K. COMSTOCK,

Consulting and Constructing

Electrical Engineer,

14S7-38 nionaduock Blk.. Oliieaso.

PATEWTS.—Twenty years' experience.
Send model or sketch aod brief dc^scriptlon of
yoi. r Invention for report as to patentability. Ex-
pert searches and opinioDfl. Patent causes prose-
cuted and defended. Practice in U. S. Supreme,
Circuit and Circuit Appeals Courts, and U. S.

Patent Office, Send for "Plain Words about Pa-
tents," free. Patent practice exclusively.

E. B. KTOCKIIWC Attorney at Law,
Gil F St., N.W., Washin^rtoii, D. C.

Chas. G. Armstrong,

Expert and

Electrical Engineer,

Andltoriuni Tower, Chicago.

Frederick L. Merrill,

Electrical Engineer,

specialty: Storage Battery Work.

30-1: Rookery, Chicago

WM. H. BRYAN. M. Am. See. M. E.,
Mechanical and Electrical Engineer.

Consultations. Reports, Estimates, Plana. Specifi-
cations, Superlnteudeuce, Te.sts, I'lircliaslDg.

Tu ner BuildiiiHr, St. toulK.

For the WESTERN ELECTRICIAN—ox.oo.—

O. M, Stone,
Electrician,

Good worJr, square work, perfect work; just
such work as our customers want. Fine house
work and repairs a specialty. Private lines

built complete.

SS60 H, Clark Kt., Clilcaso.

Gustave Monrath, c.p.,i. e.

Electrical Engineer,

Contractor for Electric Light and Electric
Power Tranaraissionfl.

1417.1419 Dlonadnook Building,
Chicago.

William D. Ball, e. s. (e. e.)

Consulting Engineer,

KoomllO, 115 Dcarhorn Ht.,
Chicago.

Telephone Main 1584.

Harry G. Osburn,
Electrical Engineer,

S»!» £.a Salle t^treet, Chicago.
Telephone, Harrison aOC.

Esliuiates and SpeclAcatloas prepared.

Special Attention Given to the
Sititervision of Electviral Work.

Yoa Will Oblige

Both Advertiser and Publisher

by mentioning the WESTERN
ELECTRICIAN when writing
to advertisers.

ELECTRICAL BOOKS ELECTRICIAN PUBLISHING CO.,

6 Lakeside BIdg., CHICAGO.

VULCABESTON,
Field Magnet Spools, Bushings, Controller Pieces, etc.

MOULDED MICA Trolley Line Insulators.

BE. \7ir. JOHNS INIFG. CO.,
24:0 and 242 Mandolph St., CHICAGO, ILL.

NEW YORK. PHILADELPHIi.
Giant Strain Insulator.

Average breaking straiu 0,500 lbs.

A JSLEMV BOOK!

New Dynamo Tenders' Hand- Book.
226 Pages. I <& 8 Engravings. Hand-Book Size.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of which 30,000 copies

have been sold. The new book contains more than twice as many pages and twice

as many engravings as were comprised in the old, and will continue
to retain the distinction of being the ONLY STANDARD
WOBE for the practical dynamo man and the learner.

NOW READY. PRICE, $1.00.

@ LAKESIDE BIULDING, CHICAGO.
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ELECTRICITY FOR ENGINEERS.

Part I, 268 Pages, $2.00. Part II, 156 Pages, $1.00.

WHEN ORDERED TOGETHER PRICE IS $2.50.

Both Wo:'ks ProfU9ely Illustrated.

Must the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I.-CONTENTS.

CHAPTER I.

Electricity—Positive and Negative—Conductors. Non-
conductors and Insulators — Electro- Motive Force —
Volts— Resistance—Ohms—Current—Amperes.

CHAPTER II.

Dynamos—Magnets— Field Coils—Electro Magnets

—Permanent Magnets.

CHAPTER III.

Armatures, Construction of, Different Kinds of

—

Commutators, How Made and Connected—Heating of

Armatures—Eddy Currents.

CHAPTER IV.

The Current— How Produced — Induction— Series

Wound Dynamos—Shunt Wound Dynamos—Esciting

the Fields—Constant Current and Constant Potential

Dynamos—Series and Parallel—Parallel or Multiple Arc
System.

CHAPTER V.

Incandescent Lamps — Filaments — Connections—
Flashing—Exhausting— Testing— Candle Power—Oper-

ated in Series—Automatic Cut-Out—In Multiple Arc or

Parallel— Multiple Series— Multiple Series Cut-Out—
Three Wire System.

CHAPTER VI.

The Arc Light—How Formed—Causes of Unsteadi-

ness—Remedy—Effect of Shades or Globes—Shape of

Carbons under Different Conditions of Burning—Arc
Lampb—Regulating and Cut-Out Mechanism—Action
of Current—Clutch Lamps—Clockwork Lamps—Double
Lamps—Troubles in Lamps,

PART II.—COSTENTS.

CHAPTER I.

Alternate Current Dynamos—Principlesof the Field

—

Field Current Armature—Winding—Connections—Lamin-
ation—Different Types of Alternators—Regulation—Lead-
ing Systems—The Brush Generators—Magnets—Arma-
ture—Principles of Induction.

CHAPTER II.

Dynamos, Continued—The Mordey Alternator—Sta-

tionary Armatures—Field Magnets— Ferranti Armature

—

Field Magnets—Winding—Collectors.

CHAPTER III.

Dynamos, Concluded—Siemens Dynamo—Best Mag-
netic Circuits—Stanley Constant Current Dynamo—The
Armature—Self Induction—Regulation.

CHAPTER IV.

Induction Coils— Converters—Transformers— Econ-
omy of Distribution—An Electrical H. P.—Losses in

Conductor—Induction Coils'— Effect of Induction—Trans-
formers.

CHAPTER V.

Transformers, Continued—Induction Coils—Convert-
ers—Transforming Up and Down—Design of Transform-
ers—The Static Charge—Protection Against— Grounding
the Secondary—Other Devices—The Foil Protector-
Different Types of Transformers.

CHAPTER VII.

Commutators and Brushes—The Brush Commuta-
tors— Brushes — Different Styles of Brushes— Double

Brushes—Single Brushes— Troubles with Commutators
and Brushes— Correct Position of Brushes—Sparking

at Brushes — Care of Brushes and Commutators —
Flashing.

CHAPTER VIII.

Current Regulation—Hand Regulation—By Position

of Brushes—Resistance Box—Resistance Coils.

CHAPTER IX.

American System of Automatic Current Regulation

—

The Dynamo—Regulator—Action of Regulator.

CHAPTER X.

Brush System of Automatic Current Regulation

—

Brush Armature—Diagram of Circuits through Dynamo,
Regulator and Lamps—Dial or Regulator—Care and Ad-
justment of Dial—Dial Controller—Circuits and Connec-
tions of No. 8 Brush Dynamo— Circuits of Compound
Wound Constant Potential Brush Dynamo.

CHAPTER XL
The Edison System—Automatic Regulator—Circuits

of Regulator—Circuits of Dynamo—Action of Regulator

—

Howell Pressure Indicator—Diagram of Circuits—De-
scription of Parts and Operation.

CHAPTER XII.

Excelsior System of Automatic Current Regulation

—

Dynamo—Armature—Diagram of Circuits—The Regula-

tor and Motor—Action of Regulator.

CHAPTER XIII.

Schuyler System of Automatic Current Regulation

—

Dynamo—Armature, Commutator and Brushes—Diagram
of Circuits in Armature and Field—Regulator—Circuits

in Regulator.

CHAPTER VI.

Transformers, Concluded — Fuses — Regulation —
Winding of Transformers—Connecting to Circuit—Regu-
ation—Safety Fuses.

CHAPTER VII.

Parallel System—Series Arc Light System—Diagram
of Circuits—Parallel System—Primary Circuit—Secondary
Circuit—Placing of Transformers— Fuses— Diagram of

Series Arc Light Circuit.

CHAPTER VIII.

Lines of Force—Hysteresis—Magnetic Penetration

—

The Circuit of Lines of Force—Experiments wit'" " *^a^-

net— Rapidity of Reversals and Hysteresis.

CHAPTER IX.

Arc Lamps—In Series—The Westinghouse Arc Lamp
—Diagram of Circuits in Lamp—Action of the Mechanism
— Flat Carbons.

CHAPTER X.

Arc Lamps, in Multiple—Slattery Differential Lamp

—

Mechanism of Lamp^Its Operation.

CHAPTER XI.

Measuring and Indicating Apparatus—Instruments
for use with Alternating Currents Differ from those used
with Continuous Currents—Ammeters—Voltmeters—De-
scription of Several Forms of Instruments.

CHAPTER XIV.

Thomson-Houston System of Automatic Current Reg-
ulation—Dynamo—Armature—Commutator and Brushes

—

Controlling Magnet—Wall Controller—Diagram of Cir-

cuits—Air Blast.

CHAPTER XV.

Waterhouse System of Three-Brush Automatic Cur
rent Regulation — Dynamo— Extra Brush— Resistance

Coils and Regulator.
CHAPTER XVI.

Ampere Meters—Tangential Scale—Solenoid Meters.

CHAPTER XVII.

Voltmeters—Pressure and Potential Indicators.

CHAPTER XVIII.

Testing—Galvanometers—Astatic Needle—Differen-

tial Apparatus.
CHAPTER XIX.

Wheatstone Bridge or Electrical Balance—Diagram
of Circuits and Methods of Use—Bridge and Rheostat

—

Round Form—Square Form.

CHAPTER XX.
The Magneto as a Testing Instrument—Armature

—

Field—Bell—Diagram of Circuits.

CHAPTER XXI.

Coupling Dynamos Together—In Series—In Shunt

—

Series, Shunt and Compound Wound Machines.

CHAPTER XXII.
Switches and Switchboards—Loop Switch—Plug

and Socket—Change over Plug and Socket— Conclusion.

CHAPTER XXIII.
Electric Motors, General Principles the Same as in

Dynamos—Types—Shunt and Series Motors Suitable for

all General Purposes—Regulation of Shunt Motors—Of
Series Motors—Counter E. M. F.—Direction of Rotation

and Direction of Current—Starting Motors—Diagram of

Connection.

CHAPTER XII.

Measuring Instruments, Continued—Hot Wire In»

struments—The Cardew Voltmeter—Details of the Instru-

ment—Low Potential Voltmeter.

CHAPTER XIII.

Voltmeters—Double Coil Voltmeter—Two Types.

CHAPTER XIV.

Spring Meters—Curled Spring Meter.

CHAPTER XV.

Twisted Strip Instruments—Diagram of Connections

and Operation of Instrument.

CHAPTER XVI.

Recording Meters—Stanley Meter—Construction and

Principles of Operation — Diagrams of Parts—Slattery

Induction Meter—Description of Parts and Principles of

Operation—Watt Meter—Thomson Meter.

CHAPTER XVII.

Generators in Parallel—Difficulties in Operating

—

Alternate Current Generators in Parallel—Arrangements

of Circuits and Machines for Operating in Parallel—Dia-

gram of Common Arrangement of Machines and Circuits.

CHAPTER XVIII.

Ohm's Law—Strength of Current—Formulas and Ex-

amples—Power and Heating Effects of Currents.

CHAPTER XIX.

Ground Alarms and Leak Detectors.

Orders Promptly Filled on Receipt of Price. Postage Prepaid.

ELECTRICIAN PUBLISHING CO.,
6 LAKESIDE BUILDING, CHICAGO.
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C&C. Dynamos^' Motors.

Lighting and Power Plants,
HIGHEST EGONOM. PERFECT REGULATION.

New Beaction Brush Holder Benders
Cotmnutators Indestructible.

THE C. & C. ELECTRIC CO.,
eEKDRAL. OFFICES:

402 and 404 Greenwich Street, NEW YOEE.

BOSTON. 63 Oliver Street. ) BBANCM ( CHICAGO, 201 Madison Street.

PHILADELPHIA, 633 Ar-.h Street, i OFFICES: (CLEVELAND, Cuyahoga Bldg.

Our Individual Arc Light

and Motor Cut-Outs

.A.FRE:

iJm^T-^SX.

EC03Sr03^^IC..^Xj,

And Require Only One Small Wire.

ELECTRIC SELECTOR & SIGNAL CO.

(Successor to ELECIRIC SECRET SERVICE CO.,)

45 Broadway, NEW YORK.

ARE YOU LOOKING FOR AN

That is

II

Simple and effective,

Strons and duraliie,

Not iiaiiie to set out of order,

Positive in action.

Complete in all details,

Practically noiseless,

Thorou&hly waterproof,

Witliout tlie use of a hood.

Moderate in price?

If you are, write us.

The WASHINGTON ALTERNATING ARC LAMP
'Will fill the bill in every particular.

WASHINGTON ELECTRIC CO.,
197 and 199 South Canal Street, CHICAGO.

Alternating Cnrrent Generators,
For Central Station Equipment.

Adapted for Arc and Incandescent Lighting.

Guaranteed Equal in Every Respect to any other Type of Apparatus Manufactured.

Slow Speed and Standard of Simplicity
Close Regulation. and Durability.

Direct Current Apparatus for Lighting Factories, Public Buildings and Isolated Plants.

Improved Long Distance Series incandescent Apparatus for Street and Commercial
Illumination.

Incandescent Lamps and Sockets for use on Arc Light Circuits,

Correspondence iSolicited.

THE UNITED ELECTRIC IMPROVEMENT CO..

Drexel Building, PHILADELPHIA, PA.
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P. dc B. PRODUCTS.

P. & B. Armature Varnish,

P. & B. Paint,

P. & B. Tape,

P. &. B. Compounds.

Chatterton's Compound.

WM. H. McKlNLOOK, President. WALTER C. McKINLOCK, Secretary,

Metropolitan Electric Co.,
OHCIOJLCa-O, ILL.

Salesroom and Offices, > - - 186 and 188 Fifth Avenue.

N. I. R. Wires,

N. I. R. Cables,

Rubber and Friction Tape,

Incandescent Lamp Cord and

Twin Wire for Telephone

Service.

/MCfflOPDLIT^

The "Metropolitan" In-j

candescent Lamp—the mostj

economical lamp in the mar-

ket, fitted to all bases.

f
ORDERS PROMPTLY FILLED, AT PRICES TO SUIT THE TIMES.

Don't Forget the "Mac" Tape.
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STANDARD ELECTRIC CO.
General Offices: Suite 625, Home Ins. Bldg., flUIP Aoh
Works: 313-317 South Canal Street, unlbAQU.

BUILDERS
OF TEE OF

FOR

FURTHER

INFORMATION

ADDRESS
THE
GENERAL

OFFICES.

The ANNUAL REPORT of your plant, soon due, may

suggest additions or betterments for the purpose of

earning a larger dividend for the year 1894.

Perhaps you have not earned a dividend-

In this case there is A CAUSE.

See to it that your station is equipped with modern

machinery—apparatus known to be efficient, dur-

able, and simple.
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This book will be forwarded without charge, postage prepaid, to all who
order from us during week commencing February 11, if

this advertisement is mentioned when ordering.

TAYLOR, DEE <fe MACK,
(Formerly Taylor, Goodhue & Ames),

3-^8 33ea.x*'box*xx St., - O^ZIC^Or^.

JOTIN A. SEBLY, ProHldent nnd Oen'l Maoafser.

O. O. BAKER, JIl., rroasuror.
W. II. BAKER, Vlce-Prmldw
MILLS II. LANDON, AudlU

The Complete Electric Construction Co.,

Electric Railroad Construction a Specialty.
GENERAL OFFICES: 131 LIBERTY ST., NEW YORK.

CHICAGO OFFICE: 1401 WONADNOCK BUILDING. *'"*"^ ^S>,.

GRAPHITE SPECIAI.TIESS
POH KLECTBICAI. 1JSE8;

Oraphlte Bods of Tsrlona lienctha, trout 1-B Ohm to 100 Ohm* B«aIstaBM'<
to tho Inch, ttiraphlte Boxes and Ornelblea, BeolstlsB floats

of 4,00O Degrees. Inqolrles UladlF Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.I

Awarded First Premiuin at the World's Fair.

Excellence of

Material and

Construction.

High

Tasulation,

Reliability and

Durability

Under the

Most
Exacting

Conditions.

SEND FOB SAUPIiKS AND PBICES.

GUSHING & MORSE.
General Western Agents,

225 Dearborn St., Chicago.

W. R. BRIXEY, Mfr.,

203 Broadway, New York.

standard Straight Line
Hanger,

W. L. ADAMS lb CO.,
9IKDBEBRY OTEBHEAD I^INE lEATERIAIi,
IXlSIIIiATIHrO MATERIAL.,

Write us for qnotatlons on ANYTHING you need.

Street Eailvaj and Electrical Suppliei

' Of all ^Ixxds.
WIRES AKD CABIiEl^,
DTSTAaiOS ADTD SIOTORS.

Send for Hlnstrated Oatalogue. Standard Single
Pall-off.

Don't make a
Alternating Arc
investigating

By Buying any
Lamp before
the

M01T-&RC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-

equaled simplicity with absence of all objectionable features heretofore

present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers will be STUCK on because they don't

have to MONKEY with it every few days, taking it down to clean

and oil. Lamps for all systems. We guarantee every lamp. Write
for prices."

THE F. P. LITTLE ELECTRICAL CONSTRUCTION AND SUPPLY COMPANY,
McDOUGALL, LUCAS & CO., Genl. Western Agents, The Rookery, Chicago. buffj^lo, nsr. y.
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PARANITE
WIRES AND CABLES

A-RE THE ONLY HUBBEK INSULATIONS MADE

West of the Allegheny Mountains.
AGENCIES.

Klpctrlc Api'llaiifie t-'o-i Chicago.
Daerr & Kohu. Milwaukee.
Hess Electrical Co., pes Moines.

X, W Wo fe Electrical Co , Omaha,
Gale f'iiv Eiec. Supp y and Uon. Co.. Atlanta,
rieveland Eiec. Mfg. Co.. Cleveland.
PostGl"ver Electric (.'0

, lUncinQatl.

Soutnero E leloeerlngr Co., LnuisvUle.

Electrical Eiigineerlng Co.. MlnneapnlH.

MANUFACTURED BY

The Mm M\ii & Insulated Wire Co,,

Offi*e, Marion, Ind. Factory, Jonesboro. Ind.

„ ,rr^.

Aetna Railway Insulators,

Anderson Line Material,

Manufactured solely by ALBERTS. I. M. ANDERSON,

289 (0 293 A Street, Boston, Mass.
Correspoudeuce Solicited.

MONEY SAVE
For the same power you can get one-1

OR You can save enough in current to more^

IF You will displace your low candle power lanVps with -

200, 300 and 500 C. P., 2^"to 3 watts per C. P. efficiency.

NEW YORK & OHIO CO., - WARREN, OHIO-

MANUFACTtJKBK OP

IMSUI.ATED XSLEGTRIG WIRE,
FI^KXIBLE COBD» and CABLES.

SOO and iiOie HTortb Tblrd Street. - - FHIIiASKKiPHIA, PA.

BEST OF ALL IS

Made by J. H. BrNKEIiIi & CO., 76 Cortlandt St., Nevr ITork.

Beat Cottstracfcionaad iDgredientg. Strongest, most Durable and Beliable. Size 6i2^, 60 ct8. per celL

LIBERAL DISCOUNTS.

AMERICAN
CARBONS.

i Burn them up and burn them down
j QEQ. G. CARTER & CO.,

That is TOhat thev are made for. Some Carbons are not fit i »Tliat is -what they are made for. Some Carbons are not fit

to burn in an arc lamp, they are more suitable for the furnace.

The American Carbon is a success. (And the prices—you
Our customers say so and keep right < ought to know about

on using them. ( them. Write us.

1663 Monadnock Block,

CHICAGO.

Perfect Arc Cut-Out.
GUARANTEED FREE FROM DEFECTS.

Meets all requirements Board of Underwriters.
Special prlcea to Central Stations. Write for prices.

The E. G. Bernard Co., Manuiacturers, Troy, N.Y.

CHKAFJiiSX.

OmtsHe View

NatioRal India

Rubber Co.'s

Wires and Cables.
Factory and OfficeB;FKEDERIOK 8. MINOTT, General Manager.

New York Office, 481 BroadwaF, H.L.Burdicli.MBr. RDICTnl O I

San Francisco, 511 and 519 llartel St. UHlvIIUU, 11. I,

Chicago. Metropolitan Electric Co., 186-188 Fiftli Ave.

WESTON ENGINES.
HIGH PRESSURE BOILERS.

COMPLETE POWER PLANTS.

EaTIMATBS AKD DRAWINOS STJBMITTBID.

WESTON ENGINE CO..
Painted Post, N.Y.

REPRESENTATIVES

;

Julian Scholl & Co. , 126 Liberty St,, New Yort.
Qeo. D. Hoffman, 82 Lake St., Chicago, 111,

H. M. Sclple & Co. , 3d & Arcn Sts. , FUladelplils.

Took HIGHEST MEDAL
FROM ALL COMPETITORS

At the "World's Fair, Chicago.

Manufactnred only by No, 2 Liberty Street*

THE STANDARD PAINT CO., NEWYOKK, N.T

General Western Agents:
DIBTROPOIiITAUr EliECTJKIC CO.,

186 and 188 Fiftli Avenue, CHICAGO, ILL.

THIS NISTTIT BEACON
INCANDESCENT LAMP.

PROTECT£D by tbe "ar. & C." United States PATKNTS.

LTe^^^nament. SwA fop REDUCED PRICE LIST, ^a'^^cur:'-'""^'""-

Beacon Vacuum Pump & Electrical Go., irvingt»^»^et,BolT6ii[,]iiA8s.
NEW YORK OFFICE, 39 Cortlandt Street.

WILLARD L. GANDER,
a. DDEANT CHEEVEB, Business Managers.

GEO. T. MANSON,
Gen'l Snpt.

THE OKONITE COMPANY

fJAOSMJ^RKl

LIHITED,

13 Park Row, New Yorkg
INSULATED

WIRES ALDCABLES,
For Aerial, Submarine and Underground Utt.

Candee Aerial Wires.

Manson Protecting Tape.

Ol(onite Waterproof Tape.

MAGNETO WATCHMEN'S CLOCKS.

HOLTZER-CABOT ELECTRIC CO., 92 Franklin St., Boston, Mass

BRANCH BS : ChlcBaro, Boston. PUIadelplila, SIlnii«iipolls, Cincinnati,
Omaha, IinnliTllle, St. I.oalB, San Francieco, I<ondon and So. America.

^- CltVtU«l),l),*li PEW-PXYHEBC -^^^^^^

v«[W0lllElllS,U.57aR0IEin5r,> l1 I'/lli, \\\
^««m,nn.ll6icmimW"I^Jlii^

MANUFAcr0S!ES|l< pmp JSTATE&pOTIi^

City,

THE NEW INCANDESCENT ARC LIGHT.
THE ROYAL ARC ELECTRIC CO., U.S.A. 143 Liberty St., New York.
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GENERAL ELECTRIC CO.

COMPLETE ELECTRICAL EQUIPMENTS
JFOK,

Lighiixig and PoT?7er Purposes.

CENTRAL STATIONS.
ISOLATED PLANTS.

ARC AND INCANDESCENT.

Arc Lamps for Arc or Incandescent Circuits. Incandescent
Lamps. Electric Wiring Supplies.

Street Railways. Generators. Motors. Railway Supplies.

STATIONARY mOTORS. ELECTRIC MININC APPARATUS.
LOCOMOTIVES, DRILLS, HOISTS,

BLOWERS, ETC.

CARPENTER ENAMEL RHEOSTATS.

THE ONLY PRACTICAL SYSTEM IN OPERATION.
THREE-PHASE GENERATORS. THREE-PHASE MOTORS.

WRITE FOR OUR CATALOGUES.

GENERAL ELECTRIC CO.
—PBINCIFAIj SA-UES OFFICES:

Main Office, Schenectady, X. Y.

44 Broad Street, New Tork. 180 Summer Street, Boston, Maes.
173 and 176 Adams Street, Chicago, 111. 609 Arch Street, Philadelphia, Fa.

264 W. Fourth Street, Cincinnati, Ohio. 401-407 Sibley Street, St. Paul, Minn.
Equitable Building, Atlanta, Ga. 1333 F Street, N. W., Washington. D. C.

16 First Street, San Francisco, Cal. Masonic Temple, Denver, Colo.

For All BuslnoE* Outside of the United States and Canada, Address Thomson-Houston International
Electric Co., Schenectady, New York.

Canada:—Canadian Qeneral Electric Co., Xiimited, Toronto, Can.
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CLASSIFIED LIST.

AcpnmolatorH.
Bradbury-Stone Elec. S. Co.
Electric Storage Battery Co.
Pumpelly-Sorley S .B. Co.

AnnnueiatorH.
Carter &, Co.. (ieo. G.
Central Electric Co.
Electric Applinnce Co.
Manhattan Elec, Sup. Co.
Metropolitan Electric Co.
Ostrander ACo., W. R.
Tayloc, Dee & Mack.
Western Elec. Supply Co.

Arc fjampH.
C. * C Electric Co.
Carter & Co.. Geo. G.
Electric Appliance Co.
Electric Cons. & Supply Co,
Fort Wayne Electric Co.
General Electric Co.
General Inc'd'cent Arc Lt. Co.
Helios Electric Co.. The.
La Roche Electric Wks.
Little. P. P. Elec. C. * S. Co.
Mather Electric Co.
Rose Elec. Light Supply Co.

1 Royal Arc Electric Co.
Siemens A Halske Electric Co.
StandardElectrIc Co.
Taylor, Dee A Mack.
Washington Electric Co
Westingnouse El. & Mfg. Co.
Western Electric Co.

Arc ijieht Cord.
Central Electric Co.
Electric Appliance Co.

Armatart^ Wiuders.
Andrews & Haschke.
Pullman Electric Co.

Batteries and Jars.
Bradbury-Stone Elec. S. Co.
Bunnell & Co , J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
Electric Storage Battery Co.
Greelev & Co., The E. S.

Law Battery Co.
Leclanche Battery Co., The.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Miamisburg Electric Co.
Newton Rubber Co.
Pumpelley-Sorley S. B. Co.
Sioux City E. S. Co.
Taylor, Dee & Mack.
Western Electric Co.
Western Elec. Supplv Co.
White, S. S. Dental Mfg. Co.

Bells.
Central Electric Co.
Electric Appliance Co.
Greely & Co., The E. S.

Metropolitan Electric Co.
Ostrander* Co.. W. R.
Taylor, Dee * Mack.
Western Electric Go.
Western Elec. Supply Co.

Beltiner,
Shultz Belting Co.

Boilers.
Babcock * Wilcox Co., The.
Ball Engine Co,
Freeman * Sons Mfg. Co.
Link Belt Machinery Co.
Weston Engine Co.

Books. Klectrical.
Electrician Publishing Co.

Braiding: Slechlnery.
New England Butt Co.

Brass «woo<ia.
Lunkenheimer Co., The.

Bnrelar Alarms.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Greeley* Co., The E. S.

Metropolitan Electric Co.
Washington Electric Co.
Western Electric Co.
Western Elec. Supply Co,

CableeCSee Insulated Wires.)
Cables, Electric. (See In-
sulated Wires), Copper,
ISheet and Bar.
American Elec. Works.
Bishop Gutta Peicha Co.
Carter* Co.. Geo. G.
Crescent Ins.Wire & Cable Co.
Gushing * Morse.
Eastern Electric Cable Co.
General Electric Co.
Ind. Rub. * Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Ins. Wire Co.
Roebling's Sons Co., J. A.
Spruance, D. C.
Taylor, Dee * Mack,
Western Electric Co.

Carbons. Points ^Plates.
Central Electric Co.
Law Battery Co.
Leclanche Battery Co.
Metropolitan Electric Co
Western Electric Co.

Car-H4*aterM, JElectric.
Consolidated Car-Heating Co.
Taylor, Dee & Mack.

Olaitches, Friction.
Falls Rivet * Machine Co.
Lake, J. H. * D. Co.
Link Belt Machinery Co.

Construction and Be-
pairs.

Adams. W. L. & Co.
AlIen-Hussey Co.
Amstutz, N . S.

Andrews * Haschke.
C. & C. Electric Co.
Capitol Model A Mach. Wks
Comstock, Louis K.
General Electric Co.
La Roche Electric Wks.
Little, F P. Elec. C. * S. Go
Mather Electric Co.
Osburn, Harry G.
Pullman Electric Co.
Sioux City E. S. Co.
Stone, O. M.
Western Electric Co.

Contractors and Electric
liight Plants.

Allen-Huesey Go.
AmHutz, N. S.
Armstrong, Chas. G.
Arnold, B. J.
Ball, Wm. D.
Brush Electric Co.

Bryan, Wm. H.
C. * C. Electric Co,
Capitol Model * Mach. Wks.
Carter * Co., Geo. G.
Colburn Electric Mfg. Co.
Complete Elec. Const. Co.
Comstock, Louis B..

Fort Wayne Electric Co.
General Electric Co.
La Roche Electric Wfcs.
Little, F. P. Elec. C. * S. Co.
Mather Electric Co.
Merrill, Frederick L.
Monratb, Gustave.
Osburn, Harry G.
Royal Electric Co.
Siemens * Halske Elec. Co.
Standard Electric Co.
Stone. O. M.
United Elec Improvement Co
Waddell-Entz Company.
Westinghouse Elec * Mfg. Co.
Western Electric Co.

Coppi-r.
Law Battery Co.
Miamisburg Electric Co.

Copper AVires.
Adams. W. L. * Co.
American Electrical Works.
Bernard Co., The E. G.
Bishop Gutta Percha Co.
Bunnell A Co , J. H.
Carter A Co., Geo. G.
Central Electric Co.
Crescen t Ins. Wire ACable Co.
Electric Appliance Go.
General Eectric Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
lona Mfg. Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Spruance. D. C.
Taylor, Dee * Mack.
Western Electric Go.
Western Elec. Supply Co.

Cross-Arms» Pins and
Brackets.
Adams. W. L. * Co.
Anderson, Albert A J. M.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Co.
McLeod, Ward * Co.
Taylor, Dee * Mack.

Cut-Onts and MTritches.
Adams, W. L. * Co.
Anderson. Albert * J. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell * Co., J. H.
C. * C. Electric Co.
Carter* Co., Geo. G.
Central Electric Go.
Cutter Electrical & Mfg. Co.
Electric Appliance Go.
Electric Selector * Signal Go.
General Electric Go.
Hammond Cleat * Ins. Go.
Hart A Hegeman Mfg. Co.
lona Mfg. Co.
La Roche Eleotric Wks. ra~i

Little, F. P. Elec. C. * S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Perkins Elec. Switch Mfg. Co.
Sioux City E. S. Go.
Taylor, Dee A Mack.
Washington Electric Co.
Western Elec. Supply Co.

Besk Iviffhts.
McLeod. Ward * Co.

Bynamos.
Brush Electric Co.
C. * C. Electric Go.
Colburn Electric Mfg Co.
Fort Wayne Blectric Co.
General Electric Co.
Gregory, Chas, E. Co.
La Roche Electric Wks.
Mather Electric Go.
Rose Elec. Light Supply Go.
Royal Electric Go.
Siemens A Halske Electric Go.
Standard Electric Co.
United Elec Improvement Co
Waddell-Entz Company.
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Electric Kailvrays.
Brush Electric Co
Complete Elec. Const. Co.
General Electric Co.
Siemens* Halske Electric Co.
Westinghouse El. A Mfg. Co.

Electrical and Slechani-
cal Kng:ineers.

Allen-Hussey Co.
Amstutz, N. S.

Armstrong, Chas. G.
ArnoidrB. J.
Ball, Wm. D.
Bryan, Wm. H.
Complete Elec. Const. Co.
Comstock, Louis K.
Merrill, Frederick L.
Monrath, Gustave
Osborne Steam Eng. Co.
Osburn, Harry G.
Stone. O. M.

Electrical JnstrnmentSi
Anderson, Albert * J. M.
Bernard Co., The E. G.
Bunnell * Co., J. H.
Carter* Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
General Electric Go.
Greeley* Co., The E. S.

lona Mfg. Co.
Little, F. P. Elec. C. & S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
McLeod, Ward * Co.
Queen * Company, Incorp.
Taylor, Dee & Mack.
Van Nuis, G. S.

Washington Electric Co.
Western Elec. Supply Co.
Whitney Elec.Instrument Co.

Electrical Specialties.
Andrews & Haschke.
Capitol Model * Mach. Wke.
Electric Appliance Co.
Holtzer-Cabot Electric Go.
lona Mfg. Co.
McLeod, Ward & Co.
Washington Electric Co.

Electroliers, ete.
Baggot, E.
Edwards, W. S. Mfg. Go.

Electro-Platlnic n^ch'y.
Colburn Electric Mfg. Co.

Blevatorw, Klectric.
Morse, Williams A Co.

Engines, Hteam.
Ball* Wood Co., The.
Ball Engine Co.
Case, J. T. Engine Co.
Freeman Sons Mfg. Co.
Weston Engine Co.

Fan Outfits.
Central Electric Co.
Electric Appliance Co.
Stanley Electric Mfg. Co.

Fibre.
Kartavert Mfg. Go.
Metropolitan Electric Co.
Standard Paint Co.
Vulcanized Fibre Co.

Fire Alarms.
Western Electric Co.

Fose ^Vire.
Electric Appliance Co.
Independent Electric Go.

Gas l^iehtlogr^ Electric.
Holtzer-Cabot Electric Co.

Gears-
Grant, Geo. E.

General Klec. Supplies.
Adams, W. L. A Co.
Anderson. Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H
Capitol Model * Mach. Wks.
Carter * Co., Geo. G.
Central Electric Co.
Colburn Electric Mfg. Co,
Gutter Elpci'-ical * Mfg. Co.
Electric Appliance Co.
General Electric Co.
Greeley A Co., The E. S.

Hammond Cleat * Ins. Co.
Holtzer-Cabot Electric Co.
Ind. Rub. A Ins. Wire Co.
lona Mfg. Co.
La Roche Electric Wks.
Law Battery Co.
Little, F. P. Elec. G. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
McLeod, Ward * Co.
Queen * Co., Incorp.
Sioux City Elec. Supply Co.
Taylor, Dee * Mack.
Washington Electric Go.
Western Elec. Supply Co.

Globes and Electrical
Glass IVare.

Baggot, E.
Graphite l^ineclaltles.
Dixon Crucirtle Co., Jos.

Hard Rabber Goods.
Butler Hard Rubber Co.
Mica Insulator Co.
Newton Rubber Go.

Inc. Lamp Kepairins
New York Electric Co.

Insulators t»itd Insulat-
lag Slaterials.

Adams, W. L. * Co.
Anderson, Albert A J. M.
Andrews * Haschke.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Cutter Elec. A Mfg. Co.
Electric Appliance Co.
Empire China Works.
General Electric Co.
Hammond Cleat & Ins. Co.
Hart * Hegeman Mfg. Go.
Holtzer-Cabot Electric Co.
Ind. Rub. * Ins. Wire Co.
lona Mfg. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Little. F. P. Elec. C. & S. Co
Manhattan Elee. Sup. Co.
Metropolitan Electric Co.
Mica Insulator Co.
Moore, Alfred F.
Munsell * Co.. Eugene.
McLeod Ward A Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Paint Co.
Taylor, Dee * Mack.
Vulcanized Flore Co.
Washington Electric Co.
Western Elec. Supply Go.

Insula* ed Wires and
Cables—Masnet IVire.

Adams, W. L. A Co.
American Electrical Works.
Bishop Gutta Percha Co.
Bunnell *Co..J. H.
Carter * Co., Geo. G.
Central Electric Co.
Crescentlns. Wire ACable Co.
Gushing A Morse.
Eastern Electric Cable Co.
Electric Appliance Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
McLeod Ward A Co.
National India Rubber Co.
New York Insulated Wire Go.
Okonite Co., The.
Phillips Insulated Wire Co.
Roebling's Son'BCo.,J. A.
Spruance, D. C.
Taylor, Dee A Mack.
Waddell-Entz Company.
Washington Electric Go.
Western Electric Co.
Western El' c. Supply Co.

Lamps. Incandescent.
Am. Electric Mfg. Co.
Beacon Vacuum Pump A
Electrical Co.

Bernstein Electric Go.
Buckeye Electric Co.
CarterA Co., Geo. G.
Central Electric Co.
Electric Appliance Co,
General Electric Co.
Mather Electric Co.
Metropolitan Electric Co.
New York and Ohio Co.
New York Electric Co.
Royal Arc Electric Co.
Taylor, Dee AMack,

liiffhtnlnc Arresters.
Central Electric Co.
Electric Appliance Co.

9Iaenet AVire.
(See Insulated Wires.)

ailca
Johns Mfg. Co., H. W.
Munsell ACo., Eugene.

91 iniug Apparatus, Elec.
General Electric Co.
Independent Electric Co.
WestinghouBB EI. A Mfg. Co.

motors.
Brush Electric Co.
C. * C, Blectric Co.
Colbnrn Electric Mfg. Co.
General Elej'ricCo
Gregory. Chas. E. Co.
La Roche Electric Wks.
Mather Electric Co.
Royal Electric Co.
Sioux City E. S. Co.
Taylor. Dee * Mack.
Waddell-Entz Company.
Westinghouse El. A Mfg. Co.

Paints,
Standard Paint Go

.

Patents.
Stocking, E. B.

Phosphor Bronze.
Phosphor Bronze Sm.Co.,Ltd.

Platinum.
Baker * Go.

Porcelain.
Empire China Works.

Publishers, Electrical.
Electrician Publishing Co.

Push Buttons.
Central Electric Co.
Electric Appliance Co
Metropolitan Electric Co

Rheostats.
General Electric Co.
Washington Electric Co.

Sal Ammoniac.
Innis * Co.
Klipstein, A.
Law Battery Co.

Second-Band Bleetrlcal
machinery.

Gregory, Chas. E. Co.
Rose Elec. Lt, Supply Co,

Silk Brafd
Boston Braid Mfg. Co.

Speaking: Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander * Co., W. R.
Western Electric Co.

Speed IndicHtors.
Queen A Co. Incorp.
Whitney Elec. Instrument Co
Steam Beating.
Webster A Co., Warren.

Steam Pumps.
Worthington, Henry R.

Siorage Matteries.
Bradbury-Stone Elec. S. Co.
Electric Storage Battery Co.
Pumpelly-Sorley S. B. Go.

Stn-ves. Blectric.
Consolidated Car-HeatingCo.

Street Cars.
Brill, J. G. Co.

Tapes, Insulating:.
American Electrical Works.
Central Electric Co.
Crescent Ins. Wire ACableCo.
Gushing* Morse.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred F,
New York Insulated Wire Go
OkoniteCo., The.
Phillips insulated Wire Co.
Standard Paint Co.
Taylor, Dee A Mack.

Telegraph Apparatus.
Central Electric Co.
Electric Appliance Co.
Electric Selector * Signal Co
Greeiy A Co., The E. S
Metropolitan Electric Co.
Stone, O. M.
Western Electric Co.

Telephones,
D'Unger Elec. Tel. Mfg. Co.
Manhattan Elec. Sup. Co.
Western Electric Co.
Western Tel. Const. Co.

Transformers

.

Royal Electric Co.
Stanley Electric Mfg. Go.
Taylor, Dee * Mack.
Western Elec. Supply Co.

Trocks. Bleciric Car.
General Electric Go.
Westinghouse El. A Mfg. Co.

Tools.
Lunkenheimer Co., The.

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel A Co., Jas.
StllweU A Bierce Mfg. Co.

Universities.
Armour Institute.
Correspondence School of
Technology.

Institute of Technology.
Valv«*s.
Lunkenheimer Co., The.

Tarnishes.
Standard Paint Co.

Water Beaters.
WebsterA Co., Warren.

Water M'^heels.
Leafel* Co., Jas.

Wire, Bare.
Anderson, Albert * J. M.
Bishop Gutta Percha Go.
Central Electric Co.
Crescent Ins.Wire ACable Co.
Electric Appliance Co.
Independent Electric Co.
Ind. Rub. A Iqs. Wire Co
National India Rubber Co
Okonite Co., The.
Phillips Insulated Wire Go.
Roebling's Sons' Co., J. A.
Spruance, D. C.
Taylor, Dee * Mack.
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BUCKEYE INCANDESCENT LAMPS
TO FIT ANY
STANDARD
SOCKET.

Judge Ricks' decision against the Edison Company and in our favor, frees these lamps from any taint of

MONADNOCK BUILDING, CHICAGO. THE BUuKcYE ELEGTnlu uDl) GlBVBlSnil, Ul

IDEAL" INSULATED COPPER WIRE.TiSSSnrKj^ 6fc

Best Substitute for Rubber.
XjO^WT coso?.

. UANCFACTIIBKD BY

PHILLIPS INSULATED WIRE CO.
NEW YORK OFFICE: 39-41 Oortlandt Street. FACTORY: PAWTUOKBT, H. I.

ACiBIVCIE8

:

Electric Appliance Co.. CHICAOO. Fartrick& Carter Co . PHIIiADBI,PBIA. Electrical Ensineerlnic Co., 3IIKIIEAPOIiI«i.

Ifflprtait tfl liiltii Statims

CD T_r 1=2 r^ w:
ALTERNATING CURRENT INDICATORS

Are now ready. Before purchasing elsewhere send for our Supplemen-
tary Catalogue which contains the prices and description of the above

instruments, and also a list and prices of other new instruments of

our manufacture.

Whitney Electrical Instrument Company,
146 Franklin Street, BOSTON, MASS.

Penaoook, X.H., U.S. A.-FACTORI£S:-»lierbrooke,P. <{., Canada.

Baltimore, Md.. The Poole Electric Co.,
Chicago, 111., Electric Appliance Co.,
Cincinnati, Ohio, Nowotny Electric Co.
Halifax, N. S., John Starr, Son & Co., Ltd.

A€JBXTS:
I

Montreal, P. Q., T. W. Ness & Co.
New Tort City, Geo. L. Colgate. 136 Liberty St.

San Francisco, Cal., California Electrical Worka.
I

Toronto, Ont., Toronto Electrical Works.

Consolidated Car-HeatingOo.,
Chicago, III. ALBANY, N.Y. Coatecook, P. Q-

Electric

Car - Heating.
Regulating Switch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

We are prepared to farolsh first-olass telephone receivers in quan-
tities at very low prices.

Oar complete outfit, including transmitter, receiver and sigosling
apparatus, will be ready for delivery after February loth. These
outfits will have an automatic circuit-changing device, which we
guarantee is no infringement.

We are heudqaarters for telephone receiver shells, per-
manent bar magaets, magneto bells, line material, etc.

THE IME8CO DRY BATTERY
is recommended for telephone traDsmltter and all other opeu oircait
work. Over SOO.UUtf in use. PtTICKS 1C£I>1TC£D,
making it the cheapest reliable open circuit battery on earth.

C;£T OCR PREC£(9 on Leclanche batteries, zincs, Manhattao
door opener (no push-out spring required), watchman's clocks (juit
out). Special low prices on speaking tubes, whistles, bronze push
buttons and aonunciators. Wehavea JI0& lot of spun, bronze and
nickel plated push buttons.

If you will send ug your address we will get some of your trade.

Manhattan Electrical Supply Co.,

36Cortlandt St., NEW YORK.

SPECIAL ANNOUNCEMENT.

In Practical Operation in Blore
Than as I/eadlne Citieai in

v. 8. and Canada.

"THE HELIOS"
SPECIAL ALTERNATING ARC LAMP

Can be run three in series from 105 volt secondary circuit.

STANDARD ALTERNATING ARC LAMPS
Can be run in multiple from 50 or 100 volt secondary circuits by Spencer Economy Coils.

No Special Transformers Necessary. No Dead Sesistancc Brqnlred.
No Change of Wirlne-

Helios Carbons will be sold only with the Helios Lamp. The Helios is the only lamp that has a legal

right to use the reflector plate between the standards, without which one-half of the light is wasted.

HELIOS ELECTRIC CO., 1810 FilbeitSt., Philadelphia.
Western Agents:

THE ANSONIA ELECTRIC CO.,
Chicago, 111.

Southweptern Agents:
ST. LOUIS ELECTRICAL SUPPLY CO.,

St. Louis, Mo.

Eastern Agents:
STANLEY ELECTRIC MFG. CO.,

Pittsfield, Maes.
Eastern Penn. and Southern N- J. Agency:

RADIANT ELEHTKIC CO ,

1223 Market Street, Philadelphia, Pa.
Canadian Agency, Canadian General Electric Co., Toronto, Canada.

STREET LIGHTING FROM ALTERNATING CURRENT DYNAMOS.
Lamps, Series Sockets,

New Prices given on Street Fixtures, Poles,
Banic Boards, Meters

And all accessories for the use of SERIES LAMPS on ALTERNATING CURRENT DYNAMOS.

This system permits a PROFITABLB and SATISFACTORY m,ethod of street illumin-
ation and should he investigated by every plant using alternating current apparatus.

WRITE FOR FVRTHER PARTICULARS AND PRICES.

OUR SERZSS LAMPS
Will show you a COMPARATIVE SAVING equal to their FIRST COST in POWER CONSUMED.

BERNSTEIN ELECTRIC COMPANY, 620 Atlantic Ave., Boston, Mass.
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1894. FEBRUARY. 1894.
MON. TUES. WED. THUR. FRI. SAT.

MOON'S NEW MOON.

PHASES. Btll latii i9tn ann

DAYS IN FEBRUARY
"ynien YOiJL Slio-ULld. Send XJs Yonr Order P^or

ALL ELECTRICAL SUPPLIES.
Send for Catalogue if you have not one already.
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We Want Western Business.'

LA ROCHE ALTERNiTORS.
MANDFACTORED IN SIZES FROM

25 to 5,000 Lights,

SINGLE OR MULTIPHASE.

Direct Connected Dynamos.

Direct Current Generators.

PHILADELPHIA, PA.

DISTRICT OFFICES:

Kew Ifork, San Francisco,.

Boston, Chicago,

Knoxvllle, St. lionis,

Cincinnati, Pittsburg, HlobileJ

1,000 liigbt Alternator.

HOOD & OSBURN, 239 La Salle Street,
oEExo.^00.

OWEN FORD, Rialto Bulidlnir,

so?. XjOXTZS, axo.

THE WADDELL-ENTZ CO.'S

Direct-Connected Railway and Lighting Generators.

SIXTEEN

SOLD

IN

SIXTEEN

DAYS,

DIRECT CONNECTION SAVES 15 TO 25 PER CENT. IN FUEL.
COMPACTNESS SAVES 50 PER CENT. IN COST OF BUILDINC.
SLOW SPEED SAVES IN REPAIRS AND BREAK-DOWNS.

General Offices: 203 Broadway, New York. Chicago Office: M 39. II 40 Monadnock BIdg..

.^^_______^_^_^^__ J. HOLT GATES, Manager.

OWEN FORD, 620 Rialto Bidg., St. Louis, Mo. BDRTIS & HOWARD, 610 Corn Exchange, Minneapolis. Minn.

PENINSULA ELECTRIC AND ENGINEERING CO., MiGbigan Trnst BIdg., Grand Rapids, Micli.
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ANNOUNCEMENT.

The Mather

THE MATHER ELECTRIC COMPANY, manufacturers of the well-known Mather Electrical

apparatus, take pleasure in announcing to their friends and customers, and the public in general, that it has been eitirely

reorganized, the management now being in the hands of well-known and experienced men in the Electrical Field, and

the Company is at once prepared to actively engage in the manufacture and sale of Dynamos, Motors and Generators

for Electric Lighting, Power and Railway Systems.

THE MATHER ELECTRIC COilfP^iVF has discontinued its tieneral Selling Office, at Boston,

and will hereafter transact all business directly from its main office at MANCHESTER, CONN., to which place all

communications should be addressed to receive immediate attention.

THE MATHER ELECTRIC COMPANY has recently completed an extension of its plant in

the form of an erecting shop, 200x50 feet, fitted with Traveling Crane and heavy machinery, and is prepared to expe-

ditiously handle Generators varying in size from the smallest up to 500 kilowatts in capacity.

THE MATHER ELECTRIC COMPANY will hereafter appoint no agents, and the sale of its

apparatus will be made direct to its customers or through contractors of undoubted reliability and financial standing

throughout the various sections of the country, thus giving purchasers the benefit of a great saving and expense other-

wise incurred in connection with the district offices, etc.

ELECTRICAL TRUSTS AMD COMBINATIONS.
THE MATHER ELECTRIC COMPANY deems it necessary, in view of the already formed combi-

nations in the electrical business, to state that it is entirely independent of any and all such combinations.

THE MATHER SYSTEM of Incandescent Lighting and Transmission of Power is owned and controlled

absolutely by The Mather Electric Company, and the business of manufacturing and installing the Mather apparatus will,

in the future as in the past, be conducted without reference to, or association with, any other company.

THE MATHER ELECTRIC COMPANY believes that there is room in this country for an inde-

pendent company, manufacturing and selling its apparatus on the basis of merit, and expecting a reasonable profit on

capital actually invested; to that class of customers who appreciate independence and the advantages of fair competition.

The Mather Electric Company especially addresses this announcement, assuring them that this Company always has

been in control of its own business, is now in control, and proposes to remain so in the future. The Mather Electric

Company is not for sale now or in the future. All statements to the contrary, from whatsoever source, are false.

Correspondence solicited from parties and individuals contemplating a purchasing or installation of electrical

apparatus of any nature whatsoever.

THE MATHER ELECTRIC CO., Manchester, Conn.

BIARO S. CHAPMAN, President. THOMAS C. PERKINS, Vice-President.

JOHN L. BUNGE, Secy, and Treas. THEO. GONET, Superintendent.
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BARREL LOTS 32^^ CENTS. BARREL LOTS 40 CENTS.

Our New Republic, our High Grade ^XIOJOUV^XJOJ^
INCANDESCENT LAMPS.

QUALITY UNEXCELLED. QUALITY UNEQUALEO.

^k^UM.^UMt$^J00^x4^o- 2011 to 2017 Pine street, ST.LOOIS,

The "Ideal" Storage Battery
For all Classes of Work where Iilght and Power are Beiinlred.

-4fei>*t5vl - ^

iiMfc
CANlft

Sole Mann fjicttirer of Micanite Platee, Commutator Segments, Ringa.
Washers, Tubes, Trouglis, Taper RiDgs, Cloth, Paint, etc..-

FOR ELECTRICAL INSULATION.

REGISTEJ^ED

MICA INSULATOR CO.
218 WATER STREET, NEW YORK.

Thousands in use all over the country.

BRADBURY-STONE ELECTRIC STORAGE CO., - Lowell, Mass.
Boston Office, 54% Exchanee Bide-

LI\K-BELT

MACHINERY CO.

Engineers, Fonniers, Machinists,

CHICACO, U.S. A.

Manufacturers of the

Ewarl Guaranteed Friction Clutcli.

Fibre-Grapliite Sell Lubricant Journal

Bearings.

Complete Power Equipment for Elec-

tric Plants.

Standard Water Tube Safety Boiler.

Nicholson Patent Compression Shaft

Coupling.

Coal and Ashes Handling Machinery.

LINK-BELT ENOINEKING CO.,

Philadelphia and New Tork.

PUMPELLY-
SORLEY
STORAGE
BATTERY.

Made Electro-Chemlcally

.

;^^o Ap[»lied Active Mate-
rial or "Paste."

Plate made from one in-
teerai piece of rolled
lead.

Sfojoints; no solder.
Higrh efficiency, capacity
and durability enaran-
teed.

liifflitinsr plants and cen-
tral station auxiliaries
installed.

Portable cells, all sizes.

170 South Clinton Street, CHICAGO.

HART FLUSH SWITCHES.
5 and 10 Ampere Single Pole.

10 Ampere Double Pole.

10 Ampere Three-way.

The Only Snap Switch that has

PROVEN A SUCCESS.

For Stale by All Supply Honses.

TlEARTeEGEMMMFSCO..
HABTFOBD, CONN.

Exhibit at the World's Fair, Section S, Space 5, South-

west Gallery Electricity Building.

A INiJElW BOOK
ELECTRIC TRANSMISSION HAND - BOOK.

Lieut. F. B. Badt's latest addition to our famous iiand-book series, of
which 30,000 copies have been sold. The new book deals in the author's
well-known practical style with all the problems of Electric Power
Transmission.

NOW READY. PRICES $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.

I
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THE NEW LAMP
For AlternatiDg Circuits, 30 or 50 Yolts.

Simplest and Best.

Most Positive in Action.

Embodies IVe-w Ideas in Every Detail.

laomr in Price.

Made in Various Ornamental Styles.

WRITE FOR CIRCULAR.

Don't forget that we also carry a most com-

plete line of arc lamps for constant potential

circuits, street railway circuits, etc.

UNITY BUILDING,
CHICAGO.

TELEPHONE BUILDING,
ESTABUSHED 1S81. N£Vtf YORK CITY.

The Eleelric

120 Liglit, 2,000 C. P. Braisli Arc DynamoHMDirect Connected.

FBOn WORIiD'S FAIR EXHIBIT.

S OHIO.oxj E3^vEs n* -A. nxr
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ALWAYS IN STOCK.
\Vc keep our sto:k up to that point of perfection and completeness that our customers

can always rely upon

PROMPT SHIPMENTS.
Coupl'njj prompt shipments with first class material and the finest line of electrical special-

ties the market affords, we feel justified in claiming that

WE ARE THE PEOPLE
Willi wlnm you should place your electrical supply orders. Give us a trial, and agree with us.

ELECTRIC APPLIANCE COMPANY,
Electric %l Sypp'ies, 242 MABISON ST., CHICAGO.

THE CUTOUT
t hat Makes

Our
Competitors

Tired,
Every one wants It. Bay of your supply

dealer, or of the Manufacturers.

THE lONA MFC. CO.,
336 Congress Street,

BOSTON.

RE

THE PDLLfflAM ELECTRIC CO.,

^•^'"g ELECTRIC MACHINERY,
pairing '

ARMATURES, FIELDS and CONVERTERS.

3Iotor and Dynamo Inspection and Maintenance.

44 So. Jefferson Street, CHicJLao.

Don't Make a Blunder!
13ut have your burned-out armature rewound

by U9 with our

Improved Insulation.
Satisfaction guaranteed in all Electrical repairing.

Storage batteries recharged and repaired.

Andrew^s A Uaschke,
Gaff Building, 13 and ir> S, Canal St., Chicago.

m Ostiorne Steam Immm Co,,

Rooms 714-715, 167 Dearborn St., • Chicago.
Bepreeentatlve work now in course of construc-

tioQ, 2 000 H. P. Heat, Light and Powei Plant for

the Pabst Heat, Light & PoBfur Co., Milwaukee, Wis.

Those who contemplate the construction of simi-

lar plants on improved and economical lines will

Lowell to communicate with us. First, be sure

jou will ','6t the beat, then go ahead.

SPEAKING TUBES AND WHISTLES.
Oral, Eltctric, Pn.umallc and Mechanical

ANNUNCIATORS «i°> BELLS.
FVI.Ii I.INB ALiWAirS IK STOCK.

W. R, OSTRANDER & CO..Wi
204 Fulton St., New York.

Factorr, 1461 and 1463 OeK&lb Ave., Brooklyn. N. Y.

"Send f jr Nbw Catalosub. Out August let.

•TTfLXI

SAL-AMMONIAC.
finaranteed Over 99 Per Cent. Fdre.

161 Kinzle St. Chlcaeo.

MICA All Sizes

antt

QQalltia

For Electrical Parpoaes.

EU&ENE MUNSELL & CO.,
ai8 Water Street, BTew forfa.

W. H. SILLS, 86 Laie Street, CHICAGO, ILL-

Sole Agentsfor "MJcanite."

THE CORRESPONDENCE SCHOOL OF TECHNOLOGY,
fTPTTPT AMTl HTTTn Instruction by CorrespondeEce, Electrica', Steam and other Branches of EngineeriDg.—E. P.Roberts. M. E.; G. T. Hanche'.t, S. B.;WUD V JjJjiil>I.U) L/mU., Qgcar Antz, M. E.; .Jas. Ritchie, B. S.; Prank C. Osborn, 0. E. ; F.Tensen; L. S. Siebcl; H J.Cook; J.K.Richardson. Send for circular.

KARTAVERT
THE BEST SUBSTITUTE FOR HARD RUBBER.

A HARD AND FLEXIBLE FIBER.
IN SHEETS, RODS and TUBING. FOR ALL ELECTRICAL PURPOSES WHERE

PERFECT INSULATION IS DESIRED. PATENT INSULATING CLEATS.

The- KartaYort « Manufacturing h Co.,

THE PARTZ
Acid Cravity Battery.

(Patented.)

The Highest Voltage and most Constant
Open Circuit Battery.

Use tie Partz Silpho-CliroiniG Salt.
(Patented.

)

No handling of Fluid Acids or Mixing of Chemicals.

l$end for onr Catalogue, and let
facts convince yon.

Our Kihibit at the Chicago World's Fair is in the West
Gallery of Electricity Building.

THE S.S.WHITE
DENTAL MFG.CO.,

Fhlladelplua, KewYork, Boston, Chicago, Brooklyn, Atlanta

SAL AMMONIAC
(EliECTKIC BRAND)

SfiForElectrical Purposes
IlPRANHiH Guaranteed 98/99% and free of lead and iron.

If you want the best quality ask your dealer

I for this brand. Imported by

A.KLIPSTEIN, 122 Pear! St., New York

Insulated ^Wire
FOR ELECTRICAU PURPOSES.

Magnet Wire, Office and Annunciator Wire,
Lead Coyered Cables, Copper Wire, Telegraph Wire.

Send for Catalogne. ADDRESS,

JOHNA.ROEBLING'SSONSCO.,
CHICAQO, BAIT FRANCISCO, KEWrORK, TBENTOIV,
173 I.ake St. 25 ^nd 87 Fremont St. 117 Uberty St. H. J.

WECO CARBON BATTERY.
High ElectromotiYe Force. Small Internal Resistance.

LITTLE LL^BILITY OP CARBON BREAKING IN SHIPMENT.
SUITABLE FOR BELLS AND GAS LIGHTING.

Prices on Application.

WESTERN ElECTBIC COMPIINY,
diicago—

NefT York.
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Eugene F. Phillips, Prest. W. A. Hathaway, Treae,

AMERICAN ELECTRICAL
PROVIDENCE, R. I.

mini FEEDER AND TROLLEY WIRE,
ELECTRIC LIGHT LINE WIRE,

Incandescent and Flexible Cords,

W. H. Sawtkb, Seo'y.

WORKS,
1'

AMERICANITE. MAGNET,
OFFICE AND ANNUNCIATOR
FARADAY CABLES. WIRES.

NEW YORK OFFICE, K C. Ackerman, 10 Cortlandt Street.

MONTREAL BRANCH, Eugeae F. Phillips' Electrical Works

IfesteriMepIiieCoishiiCo.,
BUILDERS OF

TELEPHONE EXCHANGES
and APPLIANCES.

TEIiEPHONKS SOLD OrTRIOHT.
APPARATrS OF BEST CHABACTEU.

Offices, 440 Monadnock Block, CHICAGO.

THE CLARK WIRE"

"CLARK" WIRE.
For Switchboard, Railway and Motor nee, we make all

sizes of Stranded and Flexible Wire and Cables withClark's

InFu'ation.

The Clark Wire has been before the public and in use for

the paat nine years, and has met with universal favor.

Thousands of miles of this wire have been sold, and
are in use throughout the United States and Foreign Coun-

tries, and the demand for it Is constai-tly increaelng, becauee

it always gives perfect saticfactlon.

Western Agents,

GREAT WESTERN MFG. CO.,

Chicago, IIL

MARK

In a Letter from the Inspector of the Boston Fire Under

writers' Union, tie states: " A Thoroughly Re'.i-

able and Desirable Wire in every respect/'

The Rubber used in insnlating our Wires and Cables Is es-

pecially chemically prepared, and will not deteriorate, oii-

dize or crack, and will remain flexible in extreme cold

weather, and Is not afEected by he at.

We guarantee our Insulation wherever used, Aerial. Under

ground or Sabmariue, and our net prices are as low, if not

lower, than any other first class Insulated Wire.

We shall be pleased to mail Catalogues with Terms an'l

Discounts for (Quantities.

EASTERN ELECTRIC GABLE CO.,

61 and 63 Hampshire St., Boston, Mass.

Henry A. Clabk,
Treae. and Gen'l Mgr.

Hend for Catalogue.

Herbeet H. Eustih,

Preet. and Electrician

ft

MANUFAOTCKERS OF HIGHEST GKADES OF

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N. J.

( JOHBI A. BO£BIilK6'8 SONt^ CO , Chicaso, l?! I^ake Street.

AuEIITS!') SAIV FRAlWCIi^CO. 25 and 37 Tremont !$treet.

( WEW YOJECK, 117 JUiberty t^treet.

Incandescent Lamps Repaired,
NEW YORK ELECTRIC COMPANY. Canisteo, N. Y. and 225 Dearborn St., Chicago.

VULCANIZED FIBRE CO.
SOI.E fflAXrFACTCBEBS OF

HARD VULCANIZED FIBRE
FACTORY

:

WIIiDIlAGTOK.DUL.

Ill Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Blacl< and Gray. Send for Catalogue and Prices.

The Standard Electrical Insulating Material of the World. OFFICE:
14 DJfcY ST , ST. Y.

Cleats, 2 or 3 wire, glazed, $30. V 1,000

Insulators, " 12. " "

Rosettes, fuseless, " 6." 100

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

1 •.• INSULATOR COMPANY,
15 Custom House St., Boston.

D'UNCER
LONG
DISTANCE
ELECTRIC
TELEPHONES.
Sold outriffht. Protected by

patents which are guaranteed
against infriogement. Works
satisfactorily oo long or short
distance; requires no cleaning
or repairs; claimed by disinter-

ested experts to be the best tele-

phone made. Adopted by the
Twin Wire Telephone Company
of Chicago, and will be used by
the city in connection with it.

The D'Unser Electric
Telephone Mfg. Co ,

167 Dearborn St. , CHICAGO

.

pOflCELAIN^
fANUFACTORY.

^9^¥^^%^^^s.sg,oK^^
.^^^6<'B^ooKeji,N.Y.

-A-naa-OTj-r InstitULto,
Cor. 33d St. and Armour Ave., Chicago. F. W, 6unsaulus, President.

UEPARTJHEXT OF EI^ECTRICITY AlVD ELBCTKICAL EXeilVEEBISC:,
W. M. STINE, M. S., Director.

Announcement of Evening Classes:—To extend the benefits of the large equipment of.the Elpctrirnl
Department to young men who are employed during the day, evening courses will from time to lime be
given. The first of these is just being organized and will be of an elementary character, embracing ihe
first principles of electrical calculations and rules for arc and incandescent wiring. The instruction
'ill be given each Tuesday and Thursday evening. Tuition for the term of ten weets is $6.00.

Established 1881COLBURN
ELECTRIC MFG. CO

999 Main St., Fitchburg, Mass.

MANDFACTDREBS OF

INCANDESCENT LIGHTING
ELECTRIC POWER and

ELECTRO-

PLATING

THE LATEST DESIGNS.
THE HIGHEST EEFICIENOY.

*'Aciiie'' Testing Set.

TESTING INSTRUMENTS.
THE "ACME" PORTABLE TESTING SET

is invaluable to electrical experts lor both commercial and laboratory resistance measurements. It received an award

at the World's Fair and has been accepted by the United States Government for marine work. Can be used under

every possible condition. Write for Descriptive Circulars 418 and 443.

QUEEN & CO., Incorporated, PHILADELPHIA.
Illustrated Catalogue T (ii2 pages) Mailed Free, ONLY if this Ad. is mentioned. "JH. V." Voltmeter.
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fiSTABLIBUlCD IM 1861.

E. BAGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QAJS AHD ILSCTRIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-BKUfOH BTOKK-

fil84 Michigan Avenue*

One 600 volt Weston Portable Voltmeter 150.00

One 1,700 watt Direct Reading Wattmeter (for

direct or alternating I 50.00

60 Thoio son -Houston Indicators 10.00

19 K- '2 T.-H. Arc Lamps 20.00

200 Edison Arc Lamjis (series) (10 ampere).. 10.'

1,00*). 104 volt T.-H. liHse Lamps 18

300 ampere rouble Pole Switches (marble) .. 10.00

600 Rheojtats for all purposes 6.50

600 other bargains.

CHAS. E. GREGORY CO.,
49 Sonth Jefferson St., Chicago, 111.

For Sale. A Bargain.
Fifty Helios AUernatinj? Arc Lamps, with Re-

sistance Colls, (llobes, etc. Also seventeen Slight
and five 3-light 30 volt Stimley Converters, all In

Bood condition. The above were used but a abort
time during World's Fair and will be so d in lots to
suit. What vflern? Address

ENGLEWOOD ELECTrtIC LIGHT CO.,
ENGLEWOOD, ILL.

NOTICE.
The chairman of the Fire and Light Com-

mittee of the Corporation of the City of

Ottawa, Province of Ootario, Dominion of
Canada, will receive propositions for the

erection and installing of a complete Elec-

tric Light plant, Arc System, for street

lighting, 500 lamps of 2,000 candle power.
For further particulars or information all

communications must be addressed to

Alderman Campean,
Chairman Fire and Light Committee,

Ottawa, Ont., Canada.

H.F. Delno&Co. Oept,

AGENTS SlOaday at home
selling LIGHT^'I^U PLATKK
and plating Jpwelrj, Waichea,
Tableware, Bicyclex, etc. Plates
Iloest jewelrj good Bs new, and
on all kinds of metal with gold,
silver or nickel. No experience.
Anvonecan plate ihc Grsl effort.

Ooods need plating at every
hou»e. Outflls complete. Diff"r-

cnt sizes, all warrnntcd.Whole-
Rale to acenls %5 up. Big pro-
Itri. cood BPller. Circulars free.

Wo. 6, Columbu-,0,

GATE VALVE.
Compact Durable Low-Priced

h)!^lUNKENHEIMEK Co. Cinmma I,

.

IS YOUR PLANT RUNNING
To suit youT Did you pay a dividend last year?
If you need a competent superintendent, electri-

cian, or one to take charge of construction work,
or iuetaUlng machinery, I would like to correspond
with you. Address "JExperience,"

Care Westkbn Electbioian,
6 Lakeside Building, Chicago.

WANTED.
Railroad electricion desires position with street

rai'way compony. (_'an do all repairs of car equip-
ment and overhead lines. Have had charge <f

eastern roads. Strong testimonial letters. Guar-
antees to reduce operating expenses.

Address ''Railroacl,"
Care Western Exeotrioian,

6 Lakeside Enilding, Chicago.

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning th'e WESTERN ELECTRI-

CIAN when writing to advertisers.

ILATINUMPFor all Purposes.
Scrap and Native Platinum Purchased.

BAKER & 00., 408-411 New Jersej
Kaiiroad Ave.. Newark. N. J.

The Standard Open Circuit Bat-
teries of the World,

Send for Cikctilaii and Prices.

THE LECLANGHE BATTERY CO.,

111 to 7/7 fast 13Ut St., N. K.

Stilweil's Patent Live Steam-Feed Water Purifier.

Removes all impurities.

Entirely preveDts SCALE Id StMm
Boilers. Catalogue on application.

STILWBLL&BIERGEMF6.G0.,
DAYTON, OHIO.

CAPITOL

1

Manufacturers and Dealers in

Electrical Supplies
OF ALL KINDS.

Electrical Repairs a Specialty.

EL.BITSICAI. GOSITRACTORIS.

Room 21, 83-85-87 Fiflh /venue, Chicago.

ELECTRICAL ENGINEERING
Taueht thoron^hly day and night at the INSTI-
TUTE of TECHXOIiOOY, 151 Throop
Street, Chicaso, 111. Amateurs, Artiaans
and others assiated Pbactioallt In any line, and
Inetrncted in the latest and moat improved
methode.

Mechanical Draughting, Mathematics, Elec*
trical Calculations, Architectore, Mechanlce, also

aught day and night.

• Ready Made Cut Goart.
Ready Made Ca&t Geari.
Ready Made Brass Gears.
Gears Made to Order.
Gear Cutting
Gear Book. 15 cents.
Treatise on Gears. $ 1 .00.
Gear Cutting Machines.
GeORGt B. GR4Nr,
Lexington. Mass.
and 126 South llthSt.,
Philadelphia. Pa.

LAWIP

LIGHTING
SCHEDULE.

Moonlight System
FOR 1894.
Now Ready

]E>x*loe, as OerLts.

Electrician Publisliing Co..

6 LAKESIDE BLD6.,

CHICAGO.

BUFFAI,© GAP.

VIA

Cincinnati and
V. & O. B'y.

CITY TICKET OFFICE,

234 Claik St., Chicago.

SuliscriliB for the WBSIern Electrician.

J. C. BRILL COMPANY, - - - PHILADELPHIA.
BUILDEBS OF EAILWATAND TEAMWAY GAES OF Ali CLASSES.

STseclal attention given to the bnlldlng of Eleotxic Motor and Trail Cars.
Builders of Brill No. 21 Truok with solid forged frame, and "Eureka^^ Maximum TractloD Pivotal Tmok.

MIAMISBURG ELECTRIC CO., miamisburc, ohio.
Blannfacturers of Burnley's Cartridge Batteries, Imperial Dry Batteries, Commutator Segments,

Commutators, Brush Copper, Brushes, Etc.
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VICTOR TURBINE WATER WHEEL.
The attention of ELECTRIC COMPANIES is called to this CEI^E.

BRAXC:D 'U'AXER wheel, as particularly adapted to their use
on account of its remarkably steady motion, nig^li Npeed
and ;;reat Efficiency, and larg^'e CTapacity foritsdiameter,
being double the Po'wer of most wheels of same diameter. It is used
by a number of the leading electric companies with great satisfaction. In the
economical use of water it is without an equal, producing the highest per cent
of useful effect e:aaranteed.
SEIVO FOR CAXAEOOIJE AIVO PARXICtJEARS.
Our Horizontal "Victor" is highly recommended, as no gears are required

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of 12 inch VICXOR

XURBII\ES arranged on a horizontal shaft with Cast-Iron Flume, Draft
Tubes, End Bearings for Shaft and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete abd
strictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situatioi
admits of their use, we recommend them.

STILWELL & BIERCE MFG. CO., DAYTON, OHIO.

ARE YOU IN THE SWIM? We are; and are just luxuriating in the

warmth of the enconiums received regarding our goods. If

you are not, do not hesitate any longer to take a dive in and
swim along with us. We will stand by you, take our word
for it. If you are but a beginner, no matter; we can put

you on a line that will enable you to calmly swim along

against the dashing breakers of opposition. We are known
as the LAW BATTERY COMPANY, and will be found on the beach at 85 John
St., New York, ready at any time with our line of Double Cylinder, Carbon and Clay
Porous cup cells, and Battery materials in general.

YOU WILL OBLIGE
Both advertiser and publisher by men-
tioning the Western Electrician when

writing to advertisers.

I^WATER WHEELS
This Justly Celebrated Wheel is Built in Many Styles on

UPRIGHT AND HORIZONTAL SHAFTS.
It is SPECIALLY DESIGNED and ADAPTED for driving

ELECTRIC LIGHTING AND POWER PLANTS.
Our new "Wheel secures a remarkably tii^h guaranteed peroeniaf^e, and wonderfal steadiDess of

motion, under variable loads in practice. It afTords an aneqnaled coneentrailon of power within a amali
space; and an nnpreoedented hitrli veloeitj' for a given power.

Its easily and quickly operated balanced fixate afforda prompt and efficient control by a governor, and
consequent floe regnlation. These wheels are in many instances operating the best electric plants in this ana
other countries, fully demonstrating their remarkable adaptation to that use.

The attention of Electric Engineers, and others contenaplating water power improvements is directed to our
work. We will send a fine large pamphlet, 11'^ pages, fully describing the wheel and various plans of application.

THE JAMES LEFFEL & CO.*To''n*1^w'?o^°k'c?t"v'*''

Rubber Covered Rolls.

Valves.

Storage

Battery

Jars.

Springs for Steam
Hammers,

Spring Rubber oi any Elasticity or Hardness to Sketch, Model or Mould.

Newton Rubber Company,
^£Q.oe:

John Hancock BIdg., 178 Devonshire, and 35 Federal St., Boston, Mass.
Factory, Newton Upper Falls, Mass.

CONTRACTORS.
Electric Light wiring. Fire Alarm Systems

AnnuDciators, Belle, Tubes, etc.

THE ALI-EN-HUSSEY COiMPANY,
Tel. 3626. SS5 Dearborn St., Chicago.
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Electrician PublishJngCo..

6 Lakeside Building^. Cliicago.
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PAETIOULAELT ADAPTED TO DSIVING

ElGctric Light and Power Stations
On account of Its high efflclency at all stageB of gate, BteadlneBB of motion and easy working gate, the coa-

etrnction of which makes it the moet aeBBltive to the action of a governor of any wheel on the market.

__.,_ PAIS ««>*•*• e^esii^ IllnBtratlng variouB BtyleB of Betting on both vetrical and
SEND FOR CATALOGUE ^

horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,
SDCOESSORS TO

STOUT, llIII.lil!» A TEHPI'S;. DAYTON, OHIO.

Artistic Slate
FOR

Switch Boards,
Switch Banes,

JiheoNtat Boxes,
Battery Hoxes and Covers,

Fuse Boxes,
And for I.amp Bases,

All Purposes Requiring
Slate, plain or finished.

We Bell the finest Vermont Slate, and flnish Id

DuU Black.
Polished Blacb,

Bloodstone or aiarbleized,
Italian. Tenne»Bee, or

Vermont Ularble,
Mexican Onyx and

Qraiued Woods.

Very low prices quote'd on sizes to order.

The Independent Electric Co.,
89th St, and Stewart Ave., CHICAGO.

WANTED.
We will pay 25 cents each for

clean copies of the Western Elec-
trician of June 18, 1892, Volume X,
Number 25.

WESTERN ELECTRICIAN,
6 Lakeside Building, Chica(o.

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and euitable for oflice or

home use, is issued by the Burlington
Route. Copies will be mailed to any ad-

dress on receipt of twelve cents in postage
by P. S. EusTis, Gen'l Pass. Agent, C- B.

& Q. R. R., Chicago, HI.

ORDERS
For any electrical book published filled

promptly on receipt of price.

ELECTRICIAN PUBLISHING COMPANY,
6 LakeBide Building, Chicago,

FUSE WIRE
AND LINKS
FOR ALL SYSTEMS.

Correct
Carryins

Capacity.
Absolotely

Uniform.

The Independent Electric Co.,

39th St. and Stewart Ave., Chicago.

JUST OFF THE PRESS.
INVENTIONS, RESEARCHES and WRITINGS of NIKOLA TESLA.

BY THOMAS COMMEBFORD MARTIN.

Cloth. 8vo. 330 Cuts and New Portrait. SCO Pae:es. Price $4.00.
Some idea of the scope of this remarkable record of new work in electrical invention and research may be formed from the following table of

CONTENTS.
PART I.—Polyphase Currents.

Chapter 1.

CniPTEK 2
Chapter 3

Chapter 4.

Chapter 5.

CHaPTBR 6.

Chapter 7.

Chapter 8.

Chapter 9.

Chapter 10.

Ch.apier 11

Ciaptek 12.

Chapter 13

Chapter 25.

Chapter 26.

Chapter 27.

Chapter 33.

.

Chapter 34.

.

Chapter 35.

.

Chapter 88..

.Biographical and Introductory.

.A. New System of Aternating Current Motors and Transformers.

.The Tesla Rotating Magne ic Field.—Motors with CI jsed Conductor!.
—Synchronizing Motors —Ro ating Field Transformers.

.Modifications and Expansions of the Tesla Polyphase Sy terns.

.Utilizing Familiar Tjpe of Generatorsof the Continuous Currenttype.

.Method of Obtaining Desired Speed of Motor or Generator.

. Regula'or for Rotary Current Motors.
.Single Circuit, Self-Starting Synchronizing Motors.
.Change from IJouble Current to Single Current M'.tor.

.Mot)r "with "Current Lag" Artificially Secured.

.Another Method of Transformation from a Torque to a Synchronizing
Motor.

."Magnetic Lag" Motor.

.Method of Obtaining Difference of Phase by Magnetic Shielding.

Chapter 14 Type of Tesla Single-Phase Motor.

Chapter 15 Motors with Circuits of Different Resistance.

Chapter 16 Motor with Equal Magnetic Energies in Field and Armature.
Chapter 17 M' tors with Coinciding Maxima of Magnetic Effect in Armature and

Field.

Chapter 18 Motor Based on the Difference of Phase in the Magnetization of the

Inner and Outer Pa' ts of an Iron Core.

Chapter 19 Another Type of Tesli Induct'on Motor.
Chapter 20 . . . Combinations of Synchronizing Motor and Torque Motor.
Chapter 21. . . .Motor with a Condenser in the Armature Circuit.

Chapter 22 Motor with Condenser in one of the Field Circuits.

Chapter 23 Tesla Polyphase Transformer.
Chapter 24 A Constant Current Transformer with Magnetic Shield between Coils

of Primary and Secondary.

PART II.—The Tesla Effects with High Frequency and High Potential Currents
Chapter 23. .Introductory: The Scope of the Tesla Lectures.

. .The New York Lecture. Experiments with Alternate Currents of
very High Frequency, ant their application to Methods of Artiflcia'

Illumination. May 20, 1891.
.The London Lecture. Experiments with Alternati Currents of High

Potemtial and High Frequency. February 3, 1892.

PART III.-

. .The Philadelphia and St. Louis Lecture On Light and oilier High
Freqaency Phenomena. February and March, 1893.

Chapter 29. . . .Tesla Alternating Current Generators for Hi.h Frequency.
Chapter 30 Alterna'e Current Electrostatic Induction Apparatus.
Chapter 31. . . ."Massage" with Currents of High Frequency.
Chapter 33. . . .Electric Discharge in Vacuum Tubts.

-Miscellaneous Inventions and Writings
. .Method of Obtaining Direct from Alternating Currents.
. .Condensers with Plates in Oil.

.Electrolytic Registering Meter.

.Thermo-Magnetic Motors and Pyro-Magnetic Generators.

Chaptek 38. . . Auxiliary Brush Regulation of Direct Current Dynamos.
Chapter 39. . . .Improvement in Dynamo and Motor Construction.

Chapter 40 Tesla Direct Currfnt Arc Lightiog System. ^

Chapter 41. . . .Improvement in Unipolar Generators.
Chapter 37 Anti-Sparking Dynamo Brush and Commutator.

PART IV.—Appendix: Early Phase Motors and the Tesla Oscillator^
Chapter 4? Mr. Tesla's Personal Exhibit at the World's Fair.

|
Chapter 43 The Tesla Mechanical and Electrical Oscillators.

This Tolnme is of the utmost interest and Talne to all in any wise concerned in the study, production or utilization^
01 electric currents. Sent postage free, to any address, on receipt of price, by

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago.
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THE CHLORIDE

ACCUMULATOR.
Cells from 10 to S,000 amp. houra

Capacity,

Central Station and Traction Cells a Specialty.

BAHERIES FOR ISOLATED LIGHTING MD
POWER PLANTS.

OatBlogue gives FACTS nnd FIGURES

.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel BuildinB,

PHILADELPHIA, PA.

CHICAGO OFFICE, 302 Owings BIdg.

CHAS ELIZARD, Gen'l Sales Agt.

NeixT York Insnlated Wire Co.,
JSOJLE aiAS[UFACTlTR£R8

GRIMSHAW WHITE CORE
""""' *"""'
Wiresi

RAVEN CORE ^^ Coated

COMPETITION LINE WIRES, GRIMSHAW TAPES, AND SPLICING COMPOUND,

Vulca Electrical Wire Ducts for Interior Construction.

NEW YORK— 15 Gortlandt St. CHICAGO—78-82 Franklin St. BOSTON—182 Summer St. SAN FRANCISCO—102 Sacramento St.

The ''General" Incandescent Arc Lamp
Is now made for ALTERNATING as well as for CONTINUOUS CURRENT.

k^sMl Standard and Ornamental Lamps of Both Kinds.
The Best as well as the Cheapest in the Market.

AGENTS FOR THE CELEBRATED NUERNBERG CARBONS.

SEND FOR CATALOGUE AND PRICE LIST.

GENERAL INCANDESCENT ARC LIGHT COMPANY,
TSEW TORK.

STANDARD LAMP No. 500. 1 69 Adams Street, Chicago. 672 to 678 First Ave., New York. BIJOU LAMP.

Dictionary of Electrical Words, Terms and Phrases.

56iS doable-colamn Paces. 5T0 lUastratioas. Cloth Binding. Type Pages 10 x 7 inches. Price, postage Prepaid, to any part of the -world, S5.00.

This Dictionary includes 5,000 distinct Words, Terms and
Phrases. Each of the great classes or divisions of electrical investiga-

tion or utilization comes under careful and exhaustive treatment. For
some reasons it deserves rather to be called an Encyclopssdia than a

dictionary.

The Scheme of Treatment is as follows:

1st. The words, terms and phrases are invariably followed by a Short,
concise definition, giving the sense in which they are correctly em-
ployed.

2d. A general statement then follows of the Principles Of Electri-
cal Science on which the definition is Founded.

3d. When, from the complexity of the apparatus, or from other con-

siderations, it has been thought desirable to do so, an Illustration or
Diagram of the apparatus is given.

4th. To facilitate study, an elaborate system of CrOSS References
has been adopted, so that it is as easy to find the definitions as the

words, and aliases are readily detected and traced.

In applying these rules great care has been exercised to secure

GLEASNESS, to the end that while the definitions and explanations

shall be SATISFACTORY TO THE EXPERT ELECTRICIAN, they

shall also be SIMPLE AND INTELLIGIBLE to those who have had no
training at all in electricity, or are novices in the art.

szEJisrnD iisr Troxria oiaisEia 2sro"w.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago, Illinois.
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ERIE,
HijEhoHt A^rard at the M'orld'N Fair. Chlcaeo Oflioe, Rookery Bnildinff.

AntomatiG High Speed Engine.

Sizes, 2y2 to 25 H. P.

ESPECIALLY ADAPTED FOR
DIRECT CONNECTION.
M-RITE FOR NEM- 1893 ILLUSTRATED CATALOGUE.

WESTERN SELLING AGENTS:
Cllieaeo: Sargent & Lundy. 1421 MonedDock Bldg.
St. Paul : Geo. Fuller, 614 to 518 Endicott Bldg.
Omaha: Fairbanks, Morse & Co.
Wt. tjOui» : Fairbanks, Morse & Co., 30'i Wash. Ave.
KailNQH City, 9IO.: Fairbanks, Morse & Co.
<'leveland : The Geo. Worthlngton Co.
I>alla§i, Tex.: Hunter & Booeo.
San Francisco. Cal. : Parke & Lacy Co.
Spokane. IVash. : Parke & Lacy Machinery Co.
Portland* Ore. : Parke & Lacy Machinery Co

Yon WiU Oblige

Both Advertiser and Publisher

by mentioning the WESTERN
ELECTRICIAN when writins

to advertisers.

,NfoS\.^^Mj^uPufrs PHOSPHOR-BRONZE
REC.JRADE MARKS. I N G OTS, CASTI NGS, WiRE, S MEET &C.

ThePhosphor Bronze SmeltincCo.Limited
.2200WashingtonAve,Philadelphia.,Pa.

i, ORIGINAL MANUFACTURERS OF PHOSPHOR-
.. Bronze in the United States and Sole

lirniiiTiiniii'V"-''^-^'''^^^^'^--'^^'^

BINDERS ^'^T^'^" ^^'^Ti'ciAii,^ 'f""^^"! ^^ ONE DOLLAR.

NEW ENGLAND BUTT CO.,
PROVIDENCE, R. I., U. 8. k.

H. N. FENNER, Treasurer and Qeneral Manager.

Four Head Polishiiifi; Sfacliiiie.

MANUFAOTXTEEKS OF

For Covering TBIiBGrBAPH. TEIiEPHOKE and EliECTRIC IiieHT WIBK
Large single and double BBAIDERS for oovering Oablea. Single, Double and Triple Winders

tmproTed Six Spindle Flyer Winder for Magnet Wires.

FINE CASTINGS A SPECIALTY.
Location at World's Columbian Exposition; Department of Electricity.

Department No. 137, Group 126, Section T, Spice No. 13.

THE PERKINS ELECTRIC SWITCH MFG. CO..

SNAP SWITCHES, DOVETAIL ROSETTES, LAMP SOCKETS, ETC.

p. O. BOX 816, HARTFORD, CONN.

ELECTRICITY for ENGINEERS.
A NEW AND POPULAR BOOK.

Two Volumes, 434 pages. Proftasely Illustrated.

Price, Postage Prepaid, $2.50.

ELECTRICIAN PUBLISHING CO.,
6 LAKESIDE BUILDING, CHICAGO.

THE KINSMAN DESK LIGHT.
Can be Readily Attached to Any Desk.

Desk can be opened or closed without
interfering with light.

By means of our rotary reflector, the
desired quantity of light can be obtained.
Send us a sample order, mention style of

socket required.

Mcleod, Ward & Co.,
91 Liberty St., - - NEW YORK.

Central Electric Co., Chicago, III.,

Western Agents.
W. H. Glenny Sons Co., Buffalo, N. Y.,

Buffalo Agents.

OF INSULATED WIRES AND CABLES,
Bt Herbert Lawb Webb.

A New Book Just Published.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PRICE, POSTAGE PREPAID, «1.00,

SEKTD IN YOVR ORDER NOW.

ELECTRICIAN PUBLISHINC COMPANY,
6 Lakeside Building, CHICAGO.

THE FALLS

Bivet kMM Co.,

Cnyaboga Falls, OMo.

Manufacturers oi

Friction Glntclies,

Shafting. Etc.

Special attention given to the
Complete Equipment of

Electric Plants.

BRANCH OFFICES:

8 SoQtti Cimal St., CHICAGO.

39 Coitlandt St., NEW YORK.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. A. I. E. E.,

Consulting Electrical Engineer,

Specialty: Electric Rallwaya and Power Sta-

tions.
SOS Rookery, Cbicaeo.

Chas. G. Armstrong,

Expert and

Electrical Engineer,

Andltorinm Tower, Chicago.

0. M. Stone,
Electrician,

Good wori, square work, perfect work- just
such work as our customers want. Fine house
work and repairs a specialty. Private lines

built complete.

360 S. Clark St., Chlcaeo.

LOUIS K. COMSTOCK,
Consulting and Constructing

Electrical Engineer,

1437-38 :Uonadnorb Bib., Chlcaeo.

N. S. Amstutz,
Mechanical and Electrical Engineer,

New ElectiHcal Devices Perfected for
Shop Construction.

Teste, Plans, Estimates,
Supervision and Expert OpinlonB.

SUft The Cnyaliosa, CleTeland, O

Frederick L. Merrill,

Electrical Engineer,

Specialty: Storage Battery Work.

304 Rookery, Chicago

Gustave Monrath, c.p.,i. e.

Electrical Engineer,

Contractor for Electric Light and Electric
Power Tranemissions.

1417-1410 noDadDock Building,
Chicago.

Harry G. Osburn,
Electrical Engineer,

«»9 lia e^alle Street, Chlcaso.
Telephone, Harrison 300.

Estimates and Speclficationa prepared.

Special Attention Given to the
Supervision of Electrical Work,

WM, H. BRYAN. M. Am. Soc. M. E..
Mechanical and Electrical Engineer.

Consultations. Reports. Estimates, Plan.''. Specifi-

caclons. Superintendence, Tests, Purchasing.

Turner Building. St. I^ouls.

JPATEMTS.—Twenty years' experience.
Send model or sketch and brief description nf
yo r invention for report as to patentability. Ex-
pert searches and opinionfl. Patent causes prose-
cuted and defended. Practice in U. S. Supreme,
Olrcuit and Circuit Appeals Courts, and U. S.

Patent Office. Send for *'Plain Words about Pa-
tents," free. Patent practice exclusively.

JE. B. NTOd^KlAKi;, Attorney at Law.
611 FSt.,N.W., IVashinsiou. I>. C

r% 1 MM r% f r% f% fou the

BINDERS ^'^T^'^" ELECT^icAj^,
"^ *fw^^"|^r oj^jg DOLLAR.BIMDSRS

For the WESTERN ELECTRECIAN,

WESTIHGHOUSE ELECTRIC & MANUFACTURING CO.
i»itts:btt]

We manufacture Complete Installations of

ElLECXRICiLL iLFPJLRJLXUS
For CENTRAL STATION ELECTRIC LIGHTING,

LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BRANCH OFFICES IN ALL LARGE CITIES.

A NEW BOOK!

New Dynamo Tenders' Hand- Book.
226 Pages. fbB Engravings. Hand-Book Size.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of which 30,000 copies
have been sold. The new book contains more than twice as many pages and twice

as many engravings as were comprised in the old, and will continue
to retain the distinction of being the ONLY STANDARD
WORE for the practical dynamo man and the learner.

NOW READY. PRICE, $1.00.

Q LAKESIDE BIULDING, CHICAGO.
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ELECTRICITY FOR ENGINEERS.

Part I, 268 Pages, $2.00. Part II, 166 Pages, $1.00.

WHEN ORDERED TOGETHER PRICE IS $2.50.

Both Works Profinelif Illustrated.

•Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I.-CONTENTS.

CHAPTER I.

Electricity —Positive and Negative—Conductors, Non-
conductors and Insulators — Electro-Motive Force —
Volts—Resistance—Ohms—Current—Amperes.

CHAPTER II.

Dynamos—Magnets— Field Coils—Electro Magnets
—Permanent Magnets.

CHAPTER III.

Armatures, Construction of, Different Kinds of

—

Commutators, How Made and Connected— Heating of

Armatures—Eddy Currents.

CHAPTER IV.

The Current— How Produced — Induction— Series

Wound Dynamos—Shunt Wound Dynamos—Exciting

the Fields—Constant Current and Constant Potential

Dynamos—Series and Parallel—Parallel or Multiple Arc
System.

CHAPTER V.

Incandescent Lamps — Filaments — Connections—
Flashing—Exhausting— Testing— Candle Power—Oper-

ated in Series—Automatic Cut-Out—In Multiple Arc or

Parallel— Multiple Series— Multiple Series Cut-Out—
Three Wire System.

CHAPTER VI.

The Arc Light—How Formed—Causes of Unsteadi-

ness—Remedy—Effect of Shades or Globes—Shape of

Carbons under Different Conditions of Burning—Arc
Lampb—Regulating and Cut-Out Mechanism—Action
of Current—Clutch Lamps—Clockwork Lamps—Double
Lamps—Troubles in Lamps.

PART II.—CONTENTS.

CHAPTER I.

Alternate Current Dynamos—Principles of the Field

—

Field Current Armature—Winding—Connections—Lamin-
ation—Different Types of Alternators—Regulation—Lead-
ing Systems—The Brush Generators—Magnets—Arma-
ture—Principles of Induction.

CHAPTER IL

Dynamos, Continued—The Mordey Alternator—Sta-

tionary Armatures—Field Magnets—Ferranti Armature

—

Field Magnets—Winding—Collectors.

CHAPTER III.

Dynamos, Concluded—Siemens Dynamo—Best Mag-
netic Circuits—Stanley Constant Current Dynamo—The
Armature—Self Induction—Regulation.

CHAPTER IV.

Induction Coils— Converters—Transformers— Econ-
omy of Distribution—An Electrical H. P.—Losses in

Conductor—Induction Coils^Effect of Induction—Trans-
formers.

CHAPTER V.

Transformers, Continued—Induction Coils—Convert-
ers—Transforming Up and Down—Design of Transform-
ers—The Static Charge—Protection Against— Grounding
the Secondary—Other Devices—The Foil Protector-
Different Types o£ Transformers.

CHAPTER VII.

Commutators and Brushes—The Brush Commuta-
tors— Brushes — Different Styles of Brushes— Double

Brushes—Single Brushes— Troubles with Commutators

and Brushes— Correct Position of Brushes—Sparking
at Brushes — Care of Brushes and Commutators —
Flashing.

CHAPTER VIII.

Current Regulation—Hand Regulation—By Position

of Brushes—Resistance Box—Resistance Coils.

CHAPTER IX.

American System of Automatic Current Regulation

—

The Dynamo—Regulator—Action of Regulator.

CHAPTER X.

Brush System of Automatic Current Regulation

—

Brush Armature—Diagram of Circuits through Dynamo,
Regulator and Lamps—Dial or Regulator—Care and Ad-
justment of Dial—Dial Contioller—Circuits and Connec-
tions of No. 8 Brush Dynamo— Circuits of Compound
Wound Constant Potential Brush Dynamo.

CHAPTER XI.

The Edison System—Automatic Regulator—Circuits
of Regulator—Circuits of Dynamo—Action of Regulator

—

Howell Pressure Indicator—Diagram of Circuits—De-
scription of Part^ and Operation.

CHAPTER XII.

Excelsior System of Automatic Current Regulation

—

Dynamo—Armature—Diagram of Circuits—The Regula-

tor and Motor—Action of Regulator.

CHAPTER XIII.

Schuyler System of Automatic Current Regulation

—

Dvnamo—Armature, Commutator and Brushes—Diagram
of Circuits in Armature and Field—Regulator—Circuits

in Regulator.

CHAPTER VI.

Transformers, Concluded — Fuses — Regulation —
Winding of Tran-formers—Connecting to Circuit—Regu-
ation—Safety Fuses.

CHAPTER VII.

Parallel System—Series Arc Light System—Diagram
of Circuits—Parallel System—Primary Circuit—Secondary
Circuit—Placing of Transformers— Fuses—Diagram of

Series Arc Light Circuit.

CHAPTER VIII.

Lines of Force—Hysteresis—Magnetic Penetration

—

The Circuit of Lines of Force—Experiments wit* ^"a^-

net—Rapidity of Reversals and Hysteresis.

CHAPTER IX.

Arc Lamps—In Series—The Westinghouse Arc Lamp
—Diagram of Circuits in Lamp—Action of the Mechanism
—Flat Carbons.

CHAPTER X.

Arc Lamps, in Multiple—Slattery Differential Lamp

—

Mechanism of Lamp,—Its Operation.

CHAPTER XI.

Measuring and Indicating Apparatus—Instruments
for use with Alternating Currents Differ from those used
with Continuous Cunents—Ammeters—Voltmeters—De-
scription of Several Forms of Instruments.

CHAPTER XIV.

Thomson-Houston System of Automatic Current Reg-
ulation—Dynamo—Armature—Commutator and Brushes

—

Controlling Magnet—Wall Controller—Diagram of Cir-

cuits—Air Blast.

CHAPTER XV.

Waterhouse System of Three-Brush Automatic Cur
rent Regulation — Dynamo— Extra Brush— Resistance

Coils and Regulator.
CHAPTER XVI.

Ampere Meters—Tangential Scale—Solenoid Meters.

CHAPTER XVII.

Voltmeters—Pressure and Potential Indicators,

CHAPTER XVIII.

Testing—Galvanometers—Astatic Needle—Differen-
tial Apparatus.

CHAPTER XIX,

Wheatstone Bridge or Electrical Balance—Diagram
of Circuits and Methods of Use—Bridge and Rheostat-
Round Form—Square Form.

CHAPTER XX.
The Magneto as a Testing Instrument—Armature

—

Field—Bell—Diagram of Circuits.

CHAPTER XXI.

Coupling Dynamos Together—In Series—In Shunt-
Series, Shunt and Compound Wound Machines.

CHAPTER XXII.
Switches and Switchboards—Loop Switch—Pug

and Socket—Change over Plug and Socket—Conclusion.

CHAPTER XXIII.
Electric Motors, General Principles the Same as in

Dynamos—Types—Shunt and Series Motors Suitable for

all General Purposes—Regulation of Shunt Motors—Of
Series Motors—Counter E. M. F.—Direction of Rotation

and Direction of Current—Starting Motors—Diagram of

Connection.

CHAPTER XII.

Measuring Instruments, Continued—Hot Wire In.

struments—The Cardew Voltmeter-
ment—Low Potential Voltmeter.

-Details of the Instru-

Voltmeters-

CHAPTER XIII.

-Double Coil Voltmeter—Two Types.

CHAPTER XIV.

Spring Meters—Curled Spring Meter.

CHAPTER XV.

Twisted Strip Instruments—Diagram of Connections

and Operation of Instrument.

CHAPTER XVI.

Recording Meters—Stanley Meter—Construction and

Principles of Operation — Diagrams of Parts—Slattery

Induction Meter—Description of Parts and Principles of

Operation—Watt Meter—Thomson Meter.

CHAPTER XVII.

Generators in Parallel—Difficulties in Operating

—

Alternate Current Generators in Parallel—Arrangements

of Circuits and Machines for Operating in Parallel—Dia-

gram of Common Arrangement of Machines and Circuits.

CHAPTER XVIII.
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CHAPTER XIX.
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Orders Promptly Filled on Receipt of Price. Postage Prepaid.

ELECTRICIAN PUBLISHING CO.,
a LAKESIDE BUILDING, CHICAGO.
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C.&C.Dynanios>°i Motors.

Lighting and Power Plants,
HIGHEST EGONOM. PERFECT REGULATION.

New Reaction Brush Holder Benders
Commutators Indestructible.

THE C. & C. ELECTRIC CO.,
GEITKBAL. OFFICES:

402 and 404 Qreenwich. Street, NEW YORK.

BOSTON, 63 Oliver Street. I BBAWCH J
CHICAGO, 201 Madison Street.

PHILADELPHIA, 633 Arnd Street. J OFFICES: ( CLEVELAND, Cuyahoga BIdg.

Our Individual Arc Light

and Motor Cut-Outs

j^fre:

Z^SX^T-^SX.

SC03^03iv£IC.^L,

And Require Only One Small Wire.

ELECTRIC SELECTOR & SIGNAL CO,

(Successor to ELECTRIC SECRET SERVICE CO.,)

45 Broadway, NEW YORK.

ARE YOU LOOKING FOR AN

P

Thai is Simple and effective,

Strons and durable,

Not liable to ii\ out of order.

Positive in action,

Complete in all details,

Practically noiseless,

Thoroughly waterproof.

Without the use of a hood,

Moderate in price?

1/ you arej write us.

The WASHINGTON ALTERNATIMG ARC LAMP
"Will fill the bill in every particular.

WASHINGTON ELECTRIC CO.,
197 and 199 South Canal Street, CHICAGO.

PRICE REDUCED!
THE NEW EDITION OF

Prof. SllvanDS P. Thompson's Book,

DYNAMO ELECTRIC

MACHINERY,
NOW $6.00.

New Edition, Kevised and G-reatly Enlarged, Price $6.00.

This is tlie long expected edition of Prof. Tiiompson's
standard work. It contains nearly i,ooo pages, and is pro-

fusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, CHICAGO, ILL.
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P. ac B. PRODUCTS.

P. & B. Armature Varnish,

P. & B. Paint,

P. & B. Tape,

P. & B. Compounds.

Chatterton's Compound.

WM. H. McKINLOOK, President. WALTER C. McKINLOCK, Secretary.

Metropolitan Electric Co.,
oia:ioA.a-o, ill.

Salesroom and Offices, - - - 186 and 188 Fifth Avenue.

N. I. R. Wires,

N. I. R. Cables,

Rubber and Friction Tape,

Incandescent Lamp Cord and

Twin Wire for Telephone

Service.

The '^Metropolitan" In-

candescent Lamp—the most

economical lamp in the mar-

ket, fitted to all bases.

ORDERS PROMPTLY FILLED, AT PRICES TO SUIT THE TIMES.
Don't Forget the "Mac" Taue.
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STANDARD ELECTRIC CO.
General Offices: Suite 625. Home Ins. BIdg., PUIP AGfl
Works: 313-317 South Canal Street, btllbAOU.

BUILDERS
OF THE

FOR

FURTHER

INFORMATION

ADDRESS
THE
GENERAL

OFFICES.

The ANNUAL REPORT of your plant, soon due, may

suggest additions or betterments for the purpose of

earning a larger dividend for the year 1894.

Perhaps you have not earned a dividend.

In this case there is A CAUSE.

See to it that your station is equipped with modern

machinery—apparatus known to be efficient, dur-

able, and SIMPLE.
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Weslorn Central Stations

Not supplied with a copy of our

CATALOGUE
Will confer a favor by mailicg us a card

stating that such is the case.

TAYLOR, DEE & MACK,
Formerly Taylor, Goodhue & Ames.

348 Dearborn St., - - - CHICAGO.

JOHN A. REELY, PrnHl<lont find God'1 Manager,
0. O. 1IAK.EK, JK., TrottHurer.

W. U. BAKEK, VlM-PreBldeot
MILLS it. LANDON, Auditor^

The Complete Electric Construction Co.,

Electric Railroad Construction a Specialty.
GENERAL OFFICES: 121 LIBERTY ST., NEW YORK.

CHICAGO OFFICE: 1401 MONADNOCK BUILDING. "^""^
^7if„^^„.

GRAPHITE SPECIAIiTIES 1
FOB KLEOTBICAI. USES;

dmplilte Bods of Tarlnns I/enEthB, from 1-5 Ohm to lOO Ohms Beslstanee
to the Iniih. tiraphlte Boxes and Crnclhles, Beslative Heats

of 4,000 Deerees. Inqairles <i)ladly Answered.

IPS. DIXON CRUCIBLE CO., Jersey City, N. J.

Awarded First Premiuni at the World's Fair.

Excellence of

Material and

Construction.

High

Insulation,

Reliability and

Durability

Under the

Most

Exacting

Conditions.

SEND FOB tSAUPIiES AND PBICES.

GUSHING & MORSE.
General Western Agents,

225 Dearborn St., Chicago.

W. R. BRIXEY, Wfr.,

203 Broadway, New York.

y^^ I ADAMS & CO SMywaj and Ulcal supplies

Standard Straight Line
Hanger.

KKDBfiBBir OTEBHEAD UNE MATEBIAIi,
IKSIJI.ATIIVG MATEBIAL.,

Write us for qaotatloDS on ANYTHING you need.

send for Illustrated Catalogue. 84 AdaPIS StrCet, CHICAGO.

DTXcVMOS ANO MOTOBS.

Standard Single
Pall-off.

Don't make a
Alternating Arc
investigating

t- -S^^^v- >

By Buying any
Lamp before

the

MOIT-ARC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-

equaled simplicity with absence of all objectionable features heretofore

present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers will be STUCK on because they don't

have to MONKEY with it every few days, taking it down to clean

and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY GO.,Buffalo, N. Y.
McDOUCALL, LUCAS & CO., Cen'l Western Agents, The Rookery, Chicago.
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B. DCBANT OHEEVER, J
i^osmeBB ManagerB. GEO. T. MANSON,

Gen»l Supt.

THE OKONITE COMPANY

^m
LIMITED,

1 3 Park Row, New Yorkr
INSULATED

WIRES AiCABLES,
For Aerial, Submarine and Underground llit.

Candee Aerial Wires.

IVIanson Protecting Tape.

Okonite Waterproof Tape.

^ BRANCHES : ClilG»EO, Boston, Philadelphia, MlnneapollB, CiQciniMitl, TaiiMil City,
Oiiinha, liOalBTllle, St. lionls, San Francisco, London and So> America,

THZS NlSlTir BXSAGOZff
INCANDESCENT LAMP.

PJBOTECTKJ^ by the 'ST. & C." United l$tates FATElKTai.

L"peA'o?^nameut. 860(1 for REDUCED PRICE LIST. ^rrrvEfr'"""''""^-

Beacon Yaouum Pump & Electrical Go., irTi.»t«n1ft?Iet,BolTV]!iA«>s.
KEW YOKK OFFICE. 39 Oortlandt Street.

MONEY SAVERS.^
For the same power you can get one-third more light,

OR You can save enough in current to more than pay for renewals

IF Yi^u will displace your low candle power lamps with

200, 300 and 500 C. P., 2j^ to 3 watts per C. P. efficiency.

NEW YORK & OHIO CO., - WARREN, OHIO.

MANnFACTUKEB OF

INSUI.ATED EIiECTRIG WIRES,
FLKXIBLE COKr>« and CABLES.

iSOO and 302 North Third Street. - - PHII/ADKIiPHIA, PA.

BEST OF ALL IS

Made by J. H. B1IIIIItiEI<Ii & CO., 76 Coi-tlandt St., New York.

Best OonBtruction and Ingredients. Strongest, most Durable and Beliable. Size 6i2W, 60 cts. per cell.

LIBERAL DISCODNTS.

AMERICAN
CARBONS.

Burn them up and burn them down
| QEQ. G. CARTER & CO.,

That IS wliat they are made for Some Carbons are not fits 1That is what they are made for Some Carbons are not fit

to burn in an arc lamp, they are more suitable for the furnace.

The American Carbon is a success. (And the prices—you
Our customers say so and keep right -j ought to know about
on using them. { them. Write us.

1563 Monadnock Block,

CHICAGO.

Took HIGHEST MEDAL
FROM ALL COKPETITORS

At the World's Fair, Chicago.

Manufactured only by No. 2 Liberty Street,

THE STANDARD PAINT CO., newyoek, n.y.

General Western Agents:
MBTKOPOLiITAN EliECTRIC CO.,

186 and 188 Fifth Avenue, CHICAGO, ILL.

WESTON ENGINES.
HIGH PRESSURE BOILERS.

COMPLETE POWER PLANTS.

BSTIMATKS AND DKAWIBGB 6UBMITTBD,

WESTON ENGINE CO..
Painted Post, W.Y.

REPRESENTATIVES :

Julian SchoU & Co. , 126 Llbei-ty St., New Yorfe.
Geo. D. HoSman, 82 Lake St., Chicago. III.

H. M. Sciple &;0o.,3d & Arcb Stg.. Philadelphia,

HOW THE

GREAT FAIR
Was Opened!

THE PRESIDENT
PKESSED

THE VICTOR KEY
AND THE

EXETER DRY BAHERY
cm THE EEST!

The Victor Telegraph
Key and the Exeter
Dry Battery -were both
selected to open the .

World's ColnmbianKx- ^
position.

PendfoF Sample of the Victor Key, Price 82. 50.
Send for Sample of JBxeter Pry Battery. Price 80c

Samples DeUvered, Transportation Prepaid.

THE E. S. GREELEY & CO.
S and 7

Dry STREET, NEW YORK.

Pivotal Boston Trolleys,
Anderson Steel Trolley Poles,
IVest End Trolley "Wheels,
Trolley Repair Farts— Ml in Stock.

Correspondence

Solicited.

Man'f'd by ALBERT & J. M. ANDERSON, 28 Uo 293 A St., Boston, Mass.

FOB EliECTBICAb I7SE8,:

empUte Bods of Varlons Iienerths, firom 1-5 Ohm to lOO Ohms Beslstamce
to the inch. Kraphlte Boxes and CrnclMes, Besistlne Haata

of 4,000 Degrees. Inaolrles Hladly Answered.

iOS. DIXON CRUCIBLE CO., Jersey City, N. J.

:M:iNiJFAtTOTiES^^|mim"^tm^OT

THE BALL 1^ WOOD OOMPAIMY,
Builders of Improved Antomatio Cnt-off Engines

Chicago Office, Home Ins. Bldg., W. B. Pearson and T. O. PerkinB Managers.
W. A. Day, No. 128 Oliver St., Beaton, Mass. Geo. M. Kenyon, EndlcottArcade, at. Paul, Minn.

W. M. Porter. Hodgea Bldg., Detroit. Mloh. James & Company, Chattanooga, Tana.

Thoa. S. Oarey & Brothers Co., No. 26 Light St., BalHmore. Md T. W. Andereon. Homtoo. Texae

THE NEW INCANDESCENT ARC LIGHT.
i

TEH ROYAL ARC ELECTRIC COL, U.S.A. 143 Liberty St., New York,
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THE NEW THOMSON

Arc Lamp
Incandescent »« Railway Circuits

Combines the following advantages not found in any other lamp:

PERFECT REGULATION.
Kegulation and feeding point independent ofweigM of carbon.

SIMPLICITY and SENSITIVENESS of FEED MECHANISM.
Neither clutcli nor gear, but with advantages of both; no troublesome escapement.

EASE OF CARBONINC.
Motion of carbon rod entirely free. No loss of time in changing. No waste of carbon life.

EASE OF INSIALLATION AND ADJUSTMENT.
Labor reduced to a minimum.

FEWNESS OF PARTS.
Farts interchangeable with all lamps.

STEADY BURNING. NO HISSING.

PLAIN LAMPS. ORNAMENTAL LAMPS. SHORT LAMPS,

NOW READY FOR DELIVERY.

Carpenter Enarael Rheostats.

GENERAL ELECTRIC CO.
PRIINCIFAi:. SA-LES OFFICES:

Main Office, Schenectady, N. Y.
44 Broad Street, New York. 180 Summer Street, Boston, MaES.

Monadnock Building, Ohicagc, 111. 609 Arch Street, Philadelphia, Pa.
264 W. Fourth Street, Cincinnati, Ohio. 401-407 Sibley Street, St. Paul, Minn.

Equitable Building, Atlanta, Ga. 1333 F Street, N. W., Washington, D. O.
15 First Street, San Francisco, Oal. Masonic Temple, Denver, Colo,

For All Business Outside the United States and Canada, Address Thomson-Houston Internatioral
Electric Co., Schenectady, New York.

For Canada:—Canadian Qeneral Electric Co., Limited, Toronto, Can.
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National India Rubber Co.
Okonlte Co.. The.
Phillips Insulated Wire Go.
Taylor. Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Cross-Arms, Pins and
Brackets.
Adams. W. L. A Co.
Anderson, Albert A J. M.
Central Electric Co.
Eloctric Appliance Co.
General Electric Go.
Metropolitan Electric Co.
McLeod. Ward A Co.
Taylor, Dee A Mack.

Cut-Onts and Switches.
Adams, W. L. A Co.
Anderson, Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
C. A C. Electric Co.
Carter A Co., Geo. G.
Central Electric Go.
Cutter Electrical A Mfg. Co.
Electric Appliance Co.
Electric Selector A Signal Co.
General Electric Co.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
lona Mfg. Go.
La Roche Eleotric Wks. "=
Little, F. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Perkins Elec. Switch Mfg. Co.
Sioux City E. S. Go.
Taylor, Dee A Mack.
Washington Electric Co.
Western Elec. Supply Co.

Desk I'iffbts.
McLeod. Ward A Co.

Oynamos.
Brush Electric Co.
C. A G. Electric Co.
Colburn Electric Mfg Co.
Fort Wayne Electric Go.
General Electric Go.
Gregory, Chaa. ^. Go.
La Roche Electric Wks.
Mather Electric Go.
McMillan, Hugh.
Rose Elec. Light Supply Go.
Standard Electric Co.
United Elec Improvement Co
Waddell-Entz Company.
Western Electric Co.
Westinghouse Elec. AMfg.Go.

Electric Hallways.
Brush Electric Co
Complete Elec. Const. Go.
General Electric Co.
Westinghouse El. A Mfg.Co.

Klectrical and Mechani-
cal Kngineers.

Allen-Hussey Co.
Amstutz, N.S.
Armstrong, Chas. G.
Ar old, B.J.
Ball, Wm. D.
Bryan, Wm. H.
Complete Elec. Const. Go.
Comstock, Louis K.
JlerriLl, Frederick L.
Monrath, Gustave
Osborne Steam Eng. Co.
Osburn, Harry G.
Stone. O. M.
Wirt, Chas.

Electrical fnstruments
Anderson, Albert A J. M.
Bernard Co., TheE. G.
Bunnell A Co., J. H.
Carter A Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Greeley A Co., The E. S.

lona Mfg. Co.
Little, F. P. Elec. G. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
McLeod, Ward A Co.
McMillan, Hugh.
Queen A Company, Incorp.
Taylor, Dee A Mack.
Van Nuia, C. S.

Washington Electric Co.
Western Elec. Supply Co.
Whitney Elec,Instrument Co.
Wirt, Chas.

Elf-ctrical Specialties.
Andrews & Haschke.
Capitol Model A Mach. Wks.
Electric Appliance Co.
Holtzer-Cabot Electric Co.
lona Mfg. Go.
McLeod, Ward A Co.
Washington Electric Co.

Blectroliers, etc.
Baggot, E.
Edwards, W. S. Mfg. Cfl.
Gleason, E. P. Mfg. Co.
PhfHnix Glass Co.

Electro-PlatlnfT Much'y.
Colburn Electric Mfg. Co.

Elevator-^ Klectric.
Morse, WlllIamB A Co.

Entfines, Mteam.
BaU A Wood Co., The.
Ball Engine Co.
Case, J. T. Engine Co.
Freeman Sons Mfg. Co.
Weston Engine Co.

Fibre.
Kartavert Mfg. Co.
Metroijolitan Electric Co.
Standard Paint Co.
Vulcanized Pifcie Co.

Fire Alarms.
Western Electric Co.

Fuse ^Vire.
Electric Appliance Co.
Independent Klectric Co.

ftpas liiehting, Electric.
Holtzer-Cabot Electric Go.

icars
Grant, Geo. B.

Iwenerai Kiec. Nupplfes.
Adams, W. L. A Co.
Anderson, Albert A J, M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell ACo., J. H
Capitol Model A Mach. Wks.
Carter A Co., Geo. G.
Central Electric Co.
Colburn Electric Mfg. Co.
Gutter Elecincal A Mfg. Go.
Electric Api liance Co.
General I'^lectric Co.
Greeley A Co., The E. S.

Hammond Cleat A Ins. Co.
Holtzer-Cabot Electric Go.
Ind. Rub. A Ins. Wire Co.
lona Mfg. Co.
La Roche Electric Wks.
Law Battery Co.
Little, F. P. Elec. C. A S. Go.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
McLeod, Ward A Co.
McMillan, Hugh.
Queen A Co., Incorp.
Sioux City Elec. Supply Co.
Taylor, Dee A Mack.
Western Elec. Supply Co.

Globes and fti^lectrical
Cilassivare.

Baggot, E.
Gleason E. P. Mfg. Co.
Hemingray Glass Co.
Phtenix Glass Co.

Qraphiie I!i»pecial4 ies

.

Dixon Cruciole Co., Jos.
Hard Rubber (lioois.
Butler Hard Rubber Co.
Mica Insulator Go.
Newton Rubber Co.

Insulators Mrd Insulat-
ing Materials.

Adams, W. L. A Go.
Anderso.', Albert A J. M.
Andrews A Haschke.
Bernard Co., The E. G.
Bryant Electric Go.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G,
Cutter Elec. A Mfg, Co.
Electric Appliance Co.
Empire China Works.
Hammond Cleat A Ins. Go.
Hart A Hegeman Mfg. Go.
Hemingray Glass Co.
Holtzer-Cabot Electric Go.
Ind. Rub. A Ins. Wire Co.
lona Mfg. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Little, F. P. Elec. C. A S. Co
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Mica Insulator Co.
Moore, Alfred P.
Munsell A Co.. Eugene.
McLeod, Ward A Co.
National India Rubber Go.
New York Insulated Wire Co.
Okonlte Co., The.
Phillips Insulated Wire Go.
Standard Paint Go.
Taylor, Dee A Mack.
Vulcanized Fibre Co,
Washington Electric Co.
Western Elec. Supply Co.

Insulated IVires and
Cables—Ulaenet AVire.

Adams, W. L. A Co.
American Electrical Works.
Bishop Gutta Percha Co.
Bunnell A Co.. J. H.
Carter A Co., Geo. G.
Central Electric Co.
Crescentlus. Wire ACable Co.
Gushing A Morse.
Eastern Electric Gable Co.
Electric Appliance Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred P.
McLeod Ward A Co.
McMillan. Hugh.
National India Rubber Go.
New York Insulated Wire Go.
OkoniteCo., The.
Phillips Insulated Wire Co.
Roebling's Son'sCo.,J, A.
Taylor. Dee A Mack.
Waddell-Entz Company.
Washington Electric Go.
Western Electric Co.
Western El* c. Supply Co.

Jjamps, Incandescent.
Am. Electric Mfg. Go.
Beacon Vacuum Pump A
Electrical Co.

Bernstein Electric Co.
Buckeye Electric Go.
Carter A Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
General Electric Go.
Mather Electric Go.
Metropolitan Electric Co,
New York and Ohio Co.
New York Electric Co.
Royal Arc Electric Co.
Taylor, Dee A Mack.

LJehtnine Arr«>8ters.
Central Electric Co.
Electric Appliance Go.
Wirt Chas.

magnet Wire.
]

(See Insulated Wires.)
mica
Johns Mfg. Co., H. W.
Munsell ACo., Eugene.

Slinine Apparatus, Elec.
General Electric Co.
Independent Electric Go.
Weatlnghouae El. A Mfg. Co.

motors.
Brush Electric Co.
C. A C. Electric Co.
Colburn Electric .Mfg. Co.
General Elej'rlc Co
Gregory. Chas. E. Co.
La Roche Electric Wks.
Mather Electric Co.
McMillan. Hugh.
Sioux City E. S. Co.
Taylor. Dee A Mack.
Waddell-Entz Company.
Westinghouse El. A Mfg. Go.

Paints.
Standard Paint Go.

Patents.
Stocking, E. B.

Phosphor Bronze.
Phosphor Bronze Sm.Co.,Ltd.

Platinum.
Baker A Co.

Porcelain.
Empire China Works.

Publishers. Elf-ctrica",
Electrician Publishing Co.

Push Bu'tons.
Central Electric Co.
Electric Appliance Go.
Metropolitan Electric Co

Rbeostats.
General Electric Go.
Washington Electric Co.

Sal Ammoniac.
Innis A Co.
Klipstein, A.
Law Battery Co.

Second-Hand Electrical
machinery.

Gregory, Chas. E. Co.
Rose Elec. Lt. Supply Co.

811b Brftid
Boston Braid Mfg. Co.

Speakins Tubes.
Central Electric Go.
Electric Appliance Go.
Osti;ander A Co., W. R.
Western Electric Co.

Speed Indicntors.
Queen A Co. Incorp.
Whitney Elec. Instrument Co
«team Keating.
Webster A Co., Warren.

Steam Pumps.
Worthlngton, Henry R.

(9*oraee Batteries.
Bradbury-Stone Elec. S. Co
Electric Storage Battery Go
Pumpelly-Sorley S. B. Co.

Stoves, electric.
Consolidated Car-HeatlngCo.

Street Cars.
Brill, J. G. Go.

Tapes, Ivsnlating.
American Electrical Works
Central Electric Co.
Crescent Ins. Wire ACableCo
Gushing A Morse.
Electric Appliance Co.
Metropolitan Electric Co
Moore, Alfred F.
New York Insulated Wire Co
Okonlte Co., The.
Phillips insulated Wire Co
Standard Paint Co.
Taylor, Dee A Mack.

Telegrrnph Apparatus.
Central Electric Co.
Electric Appliance Co
Electric Selector A Signal Co
Greely ACo., TheE. S
Metropolitan Electric Co
Stone, O. M.
Western Electric Co.

Telephones,
D'Unger Elec. Tel. Mfg. Go
Manhattan Elec. Sup. Co
Western Electric Co.
Western Tel. Const. Co.

Transformers

.

Stanley Electric Mfg. Co
Taylor, Dee A Mack.
Western Elec. Supply Go.

Trncks. Elec>ric Car.
General Electric Co.
Westinghouse El. A Mfg. Go.

Tools.
Lunkenheimer Co., The.

Tnrbin e IVheels

.

Dayton Globe Iron Works Co
Leffel A Co., Jas.
StllweU A Bierce Mfg. Co.

Vniversiiies.
Armour Institute.
Correspondence School of
Technology.

Institute of Technology.
Valves.
Lunkenheimer Co., The.

Tarnishes.
Standard Paint C-o.

Water fleaters.
Webster A Co., Warren.

TVater Wheels.
Leffel A Co., Jas.

Wire, Bare.
Anderson, Albert A J. M.
Bishop Gutta Percha Co,
Central Electric Go.
Crescent Ins. Wire ACable Co.
Klectric Appliance. Go.
Independent Electric Co.
Ind. Rub. A Ins. Wire Go
National India Rubber Co
OkoniteCo., The.
PhlUipB Insulated Wire Co.
Roebling's Sons' Co., J. A.
Taylor, Dee A Mack.
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BUCKEYE INCANDESCENT LAMPS
TO FIT ANY
STANDARD
SOCKET.

Judo-e Ricks' decision against the Edison Company and in our favor, frees these lamps from any taint of

THE BUCKEYE ELECTRIC CU., Cleveland, 0.MONADNOCK BUILDING, CHICAGO.

^'"^%m~£AS (ftIDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

' aiAlVi;FACTClt£I> BY

PHILLIPS INSULATED WIRE CO.
NEW YORK OFFICE: 39-41 Oortlandt Street. FACTORY: PAWTUCKBT, R, I.

AHBNCIEM :

electric Appliance Co., CHICAGO. Fartrick & Carter Co . PHIIiADB:i.PniA. Electrical Emgcineerln^ Co.. MI!«IiEAPOIiI«l.

MEISSHER'S IMPERIAL

Rheostat and Stage Dimmer.

iMDai Contact made on wires

direct instead of on seg-

ment face.

Changes from light to

dark and vice versa, made
perfectly even and gradual.

Finest scenic effects

produced without difficulty.

INCOMBUSTIBLE,
DURABLE,
COMPACT and

REASONABLE IN PRICE.

Meissiier's Improved Theatrical Focusing Lamp—best

in the world.

Meissner's Focusing Lamp for photo-engraving and ster-

eoscopic work has no equal.

For particulars apply to

WASHINGTON ELECTRIC CO.,
197 and 199 S. Canal St., Chicago.

BOTTOM HAS DROPPED OUT
OF PRICES

Just at present, but is likely to be found again

soon, so if you want anything,

NOW IS THE TIME TO BUY!
Ask for quotations on

Railway Generators, Motors, Station A2i'pliances, Line
Supplies, Mall Bonds, Mtc.

Incandescent Generators and Lighting Supplies.

Stationary Motors, (Constant Potential).

House Goods, including Annunciators, Batteries, Bur-
glar Alarms, Bells, Pushes, Mtc.

Telephone Magnetos and Supplies.

Magnet Wire, No. S to 36, B. & S. Cotton and Silk

Covered.

HUGH McMillan,
1427 Woodward Avenue,

DETROIT, - MICHIGAN.

BARREL LOTS 40 CENTS.BARREL LOTS 32^ CENTS.

Our New Republic^ Our High Grade Qs\JOOUVVJWX\A)
INCANDESCENT LAMPS.

QUALITY UNEXCELLED. QUALITY UNEQUALED.

Qj^mA^Xttj^t^^AKJO^J^^J^jj^ 2011 to 2017 Pine Street, ST.LODIS.BO.

I
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Mstal Sheathed Bushings,

Made especially to conform to the requirements of the Underwriters' Regulations.

We take pleasure in presenting to tlie Trade an armored bushing made to comply
with Underwriters' Requirements.

It is thoroughly '"^water-proof," "non-combustible" and has superior insulating quali-

ties: The Armor gives strength and durability, which neither Glass, Porcelain nor Vul-
canized Rubber possess.

It has a small external diameter, and requires a much smaller hole than Glass,

Porcelain or Hard Rubber. The large head prevents breaking or splitting and the smooth
brass armor makes the bushing easily driven into position.

PRICE LIST PER 1 00 PIECES.

LENGTH OVER ALL IN INCHES. u n 3 4 6 8 10 12 14 16 18

/e-inch inside diam., ^inch outside diam.,
3 ,. .< u 5 .,

8 8

1 „ -.. „ 3 <.

2 *

5 I, .. << 13 < <<

8 16

I 1 " "

1 n " "

li " "

$2 70

2 80
$2 90

3 00
13 00
3 10

4 05

4 10

13 20

3 25

4 50
4 55

6 35

7 60

15 30

5 65

6 35

6 65

8 00
9 50

12 25

$6 05

6 55

7 40
7 75

9 75

11 50
14 80

$6 90

7 50

8 50

9 00

11 00
13 40

17 40

^7 70

8 50

9 60
10 20
12 50
15 25

20 00

$8 65

9 25

10 70
1140
14 00
16 95

22 60

$9 25

10 15

11 80
12 70
15 55

18 85

25 20

fl3 75

17 10

20 75

27 80

Any length made to order at proportionate prices.

Underwriters' Requirements.
RuiiE 18. Conductors:—Amend Section (6) to read as follows:—

6. Must be protected when passing through FiiOOSS; or through walls, partitions,

timbers, etc, in places liable to be exposed to dampness, by water-proof, non-combustible,

insulating tabes, such as glass or porcelain.

Must be protected when passing through walls, partitions, timbers, etc.^ in places

not liable to be exposed to dampness by approved insulating bushings specially made
for the purpose.

RuiiB 18. Conductors:-
Section b. Second paragraph. Except for floors, and for places liable to be exposed

to dampness. Glass, Porcelain, m,etaUsheathed Interior Conduit, and Vulca Tube, when
made especially for bushings, will be approved. The two last named will not be ajj-

proved if cut from the usual lengths of tube made for conduit work,, nor when made
without a head &r flange on one end.

Central Electric Company
9

116 and 118 FRANKLIN ST., CHICAGO.

SPECIAL AGENTS:
Gate City Electric Co., KANSAS CITY.

Southern Electrical Supply Co., ST. LOUIS.
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We Want Western Business.

Li ROCHE ALTERNATORS.
MANDFACTURED IN SIZES FROM

25 to 5,000 Lights,

SINGLE OR MULTIPH&SE.

Direct GoDnected Dynaios.

Direct Current Generators.

PHILADELPHIA, PA.

DISTRICT OFFICES:

New York, San Franciscot

Boston, Chicago,
Knoxville, S>t. lionis,

Cincinnati, Pittsburg, Mobile.

1,000 Liiglit Alternator.

HOOD & OSBURN, 239 La Salle Street,
OSCXO.^O<3.

OWEN FORD, Rialto Building:,

If you are contemplating the purchase of Alternating Apparatus, get

TWO'PHASE GENERATORS
which will cost no more than single phase. You can then operate
lights as economically and as satisfactorily as from single phase
generators, and in addition use

Alternating Current Motors,
which we are now building in 1, 2, 3, 5, 7, 10 and 16 Horse Power
sizes. Our standard

For lighting purposes are carried in stock, and orders can be filled promptly.

The most economical and easiest handled transformer on the market. Special trans-
formers for any desired voltage. Special transformers for arc lighting.

STANLEY ELECTRIC MFG. CO.,
Selling Agents for the Helios Arc Lamps in New England and Wew York State.

Wostern Office, I02 Michigan Avenue, CHICAGO, ILL.
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.THE HOWARD SYSTEM.

6tTHE NEW INCANDESCENT ARC LIGHT.99

PERFECT DISTRIBUTION
OF LIGHT. FOR ALL CIRCUITS. COST OF TRIMMING REDUCED TO A

MINIMUM.

ra

PlMil

APPURTENANCES CAN BE ATTACHED TO ANY MAKE OF ARC LAMP.

"The importance to the future of the electric lighting industry
cannot be over-estimated." rp^^ Electrical Engineer, New York.

"The most efficient spark arrester presented."

C. M. GODDABD, Sec,
International Underwriters' Ass'n.

"The best sparl< arrester that can be devised."

F.E. CABOT, Supt.,
Boston Board ofFire TJnd.

^

c~-^^:j

"Unqualified approval

as a spark arrester."

C. M. GODDABD,
Treas.,

N'. M Ins. E'xchange.

"A complete fire pro-
tector and practical ap-
paratus."

A. C.DUNHAM,
I*res.,

Hartford Eke. It. Go.

Life of one pair of le inch carbons overlOOIiours.

This system has been introduced in the City of Hartford, Conn,

by the Connecticut Royal Arc Co., and has been in continuous opera-

tion on street and commercial circuits for the past five months.

Merchants in the City of Hartford employing Arc Lights by adopt-

ing this appurtenance have been able to save 33% per cent, from

established rates made by the Hartford Board of Fire Underwriters.

The commercial advantages enjoyed when this equipment is

adopted are many: Cleanliness, removal of anxiety in regard to

fire and the necessity for trimming the lamp reduced to twelve

times per year, where average lamp hours are employed.

THE ROYAL ARC ELECTRIC CO., u. s. A. 143 Liberty St., New York.
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Direct Current Arc Lighting

!

THE LOWEST PRICES!
THE BEST APPARATUS!

is of the same excellence of electrical de-

sign and mechanical construction as all of

our standard apparatus. It produces con-
stant CONTINUOUS CURRENT, is Absolutely Automatic in Regulation, with-

out extra devices, and is the most efficient generator ever

offered. The armature coils are machine wound and of the

HIGHEST grade OF INSULATION.

SIZES: 25, 40, 60, 100 Lamps' Capacity.

ADP T AUffDCI
^o^ use with these machines are of superior

ntlU LiilViru design, neat in appearance, simple andUil¥ MiiilAi w
d^j.abie mechanism.

LAMPS' CAPACITY: PRICE:

25 $1,250.00
40 1,600.00
60 2,100.00

These Prices Include Generator, Lamps and Switchboard Instruments.

LAMPS SOLD SEPARATELY, $17.50 EACH.

Generators and lamps will operate on existing circuits.

We invite correspondence.

Vesii&ghoQiio Elecirie \ Uacioring Co.,
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Iiprtait In Liji ffliis I

o xjr r=e isj e;w :

ALTERNATING CURRENT INDICATORS
Are now ready. Before purchasing elsewhere send for our Supplemen-
tary Catalogue which contains the prices and description of the above
instruments, and also a list and prices of other new instfUinentS of

our manufacture.

Whitney Electrical Instrument Company,
146 Franklin Street, BOSTON, MASS.

Fenacooh, nr.H.,r.8. A.—FACTORIES:—Sliei-brooke, P. q., Canada.

A«EMTS:
Montreal, P. Q., T. W. Ness & Ou."
New York City, Geo. L. Colgate. V-id Liberty St.

San Francisco, Cal., California Electrical Works.
Toronto, Out., Toronto Electrical Works.

Baltimore, Md., The Poo'e Eleetric Co.,
Chicago, 111., Electric Appliance Co.,

Cincinnati, Ohio, Nowotny Electric Co.
Halifax, N. S.. John Starr, Son & Co., litd.

We are prepared to fnrnlah firet-olass telephone receivers in quan-
tities at very low pricea.

Our complete ontfit. Including transmitter, receiver and elgoaling
apparatus, "vill bo ready for delivery after February 15th. These
oatfits win have an automatic circuit-changing device, which we
guarantee is no inf liagemeat.

Wa are heudq^aarters for telephone receiver shells, per-
inenent bar magaets, magneto bells, line material, etc.

THE ME8CO DRY BATTERY
l3 recommended for telephone transmitter and all other open clrcnlt
work. Ovi-r siOO.iMlO i<i use. FitlCB^ u£OlTCl£I>,
making it the cheapest reliable open circuit battery on earth.

42RTOfTK PRl< EH on Leclanche batteries, zincs, Manhattan
door opener (no push-out spring reriulred"), watchman's clocks (just
out). Special low prices on speaking tubes, whistles, bronze push
buttons and aununciators. Wehavea JoD lot of spun, bronze and
nickel plated push buttons.

If you will send us your address we will get some of your trade

.

Manhattan Electrical Supply Co..

aeCortlandtSt., NEW YORK.

CHICAGO, Wabash Avenue and Lake Street.

Consolidated Car-HeatingCo.,
ALBANY, N. Y. Goatecook, P, Q-

Electric

Car - Heating.
Regulating Switch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

In Practical Operation In More
Than 86 I^eadinK Gltle« In

IT. 8. and Canada.

SPECIAL ANNOUNCEMENT.
"THE HELIOS"

SPECIAL ALTERNATING ARC LAMP
Can be run three in series from 105 volt secondary circuit.

STANDARD ALTERNATING ARC LAMPS
Can be run in multiple from 50 or 100 volt secondary circuits by Spencer Economy Coils.

Wo Special Transformers ITecessary. Wo Dead Resistance Repaired.
Wo Change of AVirine.

Hollos Carbons will be sold only with the Helios Lamp. The Helios is the only lamp that has a legql
right to use the reflector plate between the standards, without which one-half of the light is wasted.

HELIOS ELECTRIC CO., 1310 Filbert St., Philadelphia.
Eastern Agents:

STANLEY ELECTRIC MFG. CO.,
Fittsfleld, Mass.

Eastern Penn. and Southern N. J. Agency:
BADIANT ELECTRIC CO ,

1223 Market Street, Philadelphia, Pa.

Western Agents:
THE ANSONIA ELECTRIC CO.,

Chicago, 111.

Southwestern Agents:
ST. LOUIS ELECTRICAL SUPPLY CO.,

St. Ltfuis, Mo.
Canadian Agency, Canadian General Electric Co., Toronto, Canada.
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THEY ARE IN STOCK. SEND US A SAMPLE ORDER Enameled Green

Outside,

Silvered Inside.

Radial Fluted

GLEASON'S
STANDARD
ELECTRIC
SILVER GLASS
REFLECTORS.

The simplest, cheapest and best Reflectors
for increasing candle power ol incandes-
cent lamps.

Made in all staple sizes of electric shades.
Always bright; cannot tarnish.

E. P. GLEASON MFG. C0,,'°:.

10 12.00 10

tl> 189

I mERCER STREET,

Flat SpiraTCorrugated. Deep Spiral Corrugated, chicaco office
t>uT> iirt7S-tJ PEH DOZEN ^^ r __ _ . .n --.•>« <-i *v mm

91 Dearborn Street, F. l. johnson, Manager.
PER DOZEK,

PEE DOZEN

7 in. diameter, 2M in. holder, i^S.m
^ ^^ di„„eter, 'H., In. hoMeT." T«"oo 7 in. diameter, 2H in. holder, S 8.00

""' -" .. .. oi.i " " 11.00 10 " •'
2'.i '

" I'.JOO

The "Ideal" Storage Battery
For all Classes of Work where liight and Power are Beqnired.

Thousands in use all over the country.

BRADBURY-STONE ELECTRIC STORAGE CO., - Lowell, Mass.
Boston Office, 54% Exchange Bide.

LINR-BGLT

MICHMRY CO.,

Engineers, Founders, Machinists,

CHICACO, U.S. A.

Manufacturers of the

Ewart Guaranteed Friction Clutch.

Fibre-Graphite Self Lubricant Journal

Bearings.

Complete Power Equipment for Elec-

tric Plants.

Standard Water Tube Safety Boiler.

Nicholson Patent Compression Shaft

Coupling.

Coal and Ashes Handling Machinery.

Link Belt

LINK-BELT
ENGINEERINO CO.,

Philadelphia and
New York.

SILK BRAID
For Incandescent

Lamp
Filaments.

The greatest care taken in prodacing a uniform article.

'/BOSTON BRAID MFC. CO.,
27 Beach Street, Boston, Mass.

PUMPELLY-
SORLEY
STORAGE
BATTERY.

Made Electro-Chemically.
Xo Applied Active Mate-
rial or "Paste."

Plate made from one in-
t«ei'^l piece of rolled
lead.

Xojoints; no solder.
Blerh efficiency, capacity
and durability guaran-
teed.

liightine: plants and cf>n-
tral station auxiliaries
installed.

Portable cells, all sizes.

PipllF-SorlGF Storage Ballery Co.

170 South Clinton Street, CHICAGO.

HART FLUSH SWITCHES.
5 and 10 Ampere Single Pole.

lo Ampere Double Pole.

10 Ampere Three-way.

The Only Snap Switch that has

PROVEN A SUCCESS.

For Sale by All Supply Honsea.

THEHART&HEfiEMANMffiCO..
HABTCOKD, CONN.

Exhibit at the World's Fair, Section S, Space 5, South-

west Gallery Electricity Building.

A NHW BOOK
ELECTRIC TRANSMISSION HAND - BOOK.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of
which 30,000 copies have been sold. The new book deals in the author's
well-known practical style with all the problems of Electric Power
Transmission.

IffOW READY. PRICE $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.
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PIONEERS IN THE BUSINESS.
SIMPLICITY OF CONSTRUCTION has al-

ways been our aim, and our New Alternating Lamp,
as shown herewith, is by far the simplest arc lamp

ever manufactured.

. (INCANDESCENT CIRCUITS.

Arc LamDS for railway circuits.
*^ (alternating CIRCUITS-Secondary

And a full line of lamps for special purposes, in-

cluding Photo-Engraving, Stereopticon, Ophthal-

moscopic, Theatrical, Search Lamps, etc., etc.

ITITFlte for Catalogue.

ELECTRIC CONSTRUCTION & SUPPLY CO.,
TELEPHONE BUILDING. NEW YORK. Established 188i. UNITY BUILDING, CHICAGO.

The Electric

IZO LigM, 2,000 C. P» Brasli Arc Dynamo^'^Direct Connected.

FBOll WOBIiD'S FAIR EXHIBIT.

oi^^JBVEsxjiAisro, oaEiio,
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ALWAYS IN STOCK.
\Vc keep our stock up to that point of perfection and completeness that our customers

can always rely upon

PROMPT SHIPMENTS.
Couplinjj prompt shipments with first class material and the finest line of electrical special-

ties the market affords, we feel justified in claiming that

WE ARE THE PEOPLE
With whom you should place your electrical supply orders. Give us a trial, and agree with us.

ELECTRIC APPLIANCE COMPANY,
Electrical Supplies. 24:J MADISON ST., CHICAGO.

D. P. Switches,
Flush Switches,

J\ Decorated China Switches.

Fixture Cut- Outs,
Ceiling Cut-Outs,

Covered Branches and 3Iains.

Sockets,
Street Fixtures,
Insulating Joints.

WRITE US.

lOISIA MFG. CO.,
33G CONCiKES!^ HTHKET. BOS^TON.

I»TTH.H

SAL-AMMONIAC.
Gnaranleed Oyer 99 Per Cent. Fare.

xxto-nrxs eso oo.,
lei Kinzie St.. Chlcaso.

THE WIRT LABORATORY,
ELECTRICAL TESTING AND INSPECIION,

5« FIFTH AVK., CIIK ACiO.
Curnor Uiuiilulpli Htieot.

All Sizes

Qnallties

For Electrical Pnrposes.

EUGENE MUNSELL & CO.,
aiS Water Street, New York.

W, H. SILLS, 86 La^e Street, CHICAGO, ILL.

MICA
Sole Agentafor "Mlcanite."

-A.nxi.oiJLr InstitiJito,
Cor. 33cl St. and Armour Ave., Chicago. F. W. Gunsaulue, President.

DEPAKTMEWT OF EliECTRICITY AWD EI.ECTUICAL EKGINEEBING,
W. M. STINE, M. S., Director.

Announcement of Evening Classes:—To extend the benefits o£ the large equipment of the Electrical
Department to young men who are employed during the day, evening courses will from time to time be
^iven. The first of these is just being organized and will be of an elementary character, embracing the
first principles of electrical calculations and rules for arc and incandescent wiring. The instruction
'ill be given each Tuesday and Thursday evening. Tuition for the term of ten weeks is ^6.00.

THE PDLLMAN ELECTRIC CO,

™t« ELECTRIC MACHINERY,
r 8 ARMATURES, FIELDS and CONVERTERS.

3Iotor and Dynamo Inspection and Maintenance.

44 So. vJefferson Street, Chicjlo-o.

RE

THE CORRESPONDENCE SCHOOL OF TECHNOLOGY,
riT pTTpr A ATTl niTTn Instruction by Correspondence, Electrical, Steam and other Branches of Engineering.—E. P.Roberts, M. E,; G. T. Hanche't, S. B.

;

ULllJ VXiJjiiiNU, UniU., Oscar Antz, M.E.; .las. Ritchie. B. S.; Frank C. Osborn, C.E.; F.Yensen; L. S. Siebel; H. .J. Cook; J.N.Richardson. Send for ci cular

The BISHOP GUTTA-PERCHA CO.

THE BEST GRADES OF

For under ground, under water, and all other conditions.

Address 420-426 East 25th Street, - - NEW YORK.
EEKBY A. BKED, Beeretary and Kanaser.

J
IfesleriiTelfiileCflistrEtiCfl.

BUILDERS OF

TELEPHONE EXCHANGES
and APPLIANCES.

TELrEPHOMES SOLD OUTRIGHT.
APPAKA.TUS OF BEI^T CHARACTBK.

Ofllces, 440 Monadnock Block, CHICAGO.

3ECeri.x*3r n.. W ^3r-tl3.1xi.stoxa, nrG\!%r 'STox'ls., aSB". Tt.

PHILADELPHIA Chicago Branch, 93 and 95 Lake Street.
ST. LOUIS,

THE WADDELLENTZ COMPANY,
SloTKT-Speed Multipolar Generators and Motors,

ao3 ^jEi.o.A.isx'v.^'S', srsi'v^ "arozi.^.
WESTEBN OFFICE:

1X40 ZkiXoxi.a.dxioo]s. ^lools.,
CHICAGO, ILL.

SEND FOB
CATALOG UE. BRZDaSFOHT. COXTXT.

The following agencies haye been established to represent the Western Department of the Waddell-Entz Company: At St. Louis. MK. OWEN FORD, 620 Kialto Bldg., at Cincinnati, O., MESSES. PRIC",
GAITHER & PRICE, Perrin Bldg.; at Qrand Rapids, Mich., THE PENINSULAR ELECTRIC AND ENGINliERINS COMPANY, Michigan Trust Building;

at Minneapolis, Minn., BURTIS & HOWARD, filO Corn Exchange.

We bought PAISTE'8 single pole Switch Patents

and the good will of the Paiste Switch. No one else

has the right to use the name.

_ THE

BRYANT
ELECTRIC

COMPANY,
BRIDGEPORT, CONN.

5 Amp. Nickel.

1522 MONABNOCK BUILDING,
0^X0.^00.

THOS. G. GRIER and EDWARD R. OBIEK,
Western Representatives.

Bryant Electric Company guarantee Switches made by them.
Remember this when sending your order.

Don't Make a Blunder!
But have your burned-out armature rewound

by us with oar

Improved Insulation.
Satisfaction guaranteed in all Electrical repairing.

Storage batteries recharged and repaired.

Andreirs & Hasclike,
GafE Building, 13 and 15 S. Canal St., Chicago.

Tlie Osliorne Steam Eniineering Co.,

Rooms 714.715, 167 Dearborn St. - Chicago.
Representative worlz now in course ot construc-

tion, 2 000 H. P. Heat, Light and Powei Plant for
the Pabst Heat, Light & Poorer Co., Milwaukee, Wis.

Those who contemplate the constniction of simi'
lar plants on improved and economical lines will

do well to communicate with us. First, be sure
jou wiil gat the best, then go ahead.

SAL AMMONIAC
(EliEOTKIC BKAJ»ID)

orElectrlGal Purposes
Guaranteed 98/99% and free of lead and iron.

If you Avant the best quality ask youi' dealer

for this brand. ImjDorted by

A.ICUPSTEiN, 122 Pearl St., New York
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Bdqenb F, PHiLupa, PreBt, W. A. Hathaway, Treae. W. H. Sawtob, Seo'y.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, R. I. X\ \j

RAILWAY FEEDER AND TROLLEY WIRE,
^

ELECTRIC LIGHT LINE WIRE,

Incandescent and Flexible Cords,
AMERICANITE. MAGNET.
OFFICE AND ANNUNCIATOR
FARADAY CABLES. WIRES.

NEW yOKK OFFICE, 1'. C. Ackerman, 10 Cortlandt Street.

MONTREAL BliANCH, Eugene F. Phillips' Electrical Works

£»TABIiX8H£I> 1848.

HEMINBRAY BLUSS CO.,
OFFICE, COVINGTON, KY, FACTORIES, MDNCIB, IBD.

Standard Screw Class Insulators, Floor Insulators,
Class Break Knobs, Battery Jars,

Arc Light Globes for All Systems,
Colored Class Insulators to designate different currents.

WORK ON SPECIAL DESICNS A FEATURE.
Send Model or Drawing and we will furnish estimates.

THE
a
CLARK" WIRE.

For Switchboard, Railway and Motor use, we make all

3izes of Stranded and Flexible Wire and Cables with Clark's

Inpuation.

The Clark Wire has been before the public and in use for

the i);i3t nine years, and has met with universal favor.

Tuoueands of miles of this wire have been sold, and
are in use throughout tbe United States and Foreign Coun-

tnpp, and the demand for it is constaLtly increasinp, becauee

it always gives perfect satitfaction.

Wes'ern Agents,

GHEAT WESTERN MFG. CO.,

Chicago. 111.

in a Letter from the Inspector of ihe Boston Fire Under

writers' Union, he states: " A Thoroughly Reii

able and Desirable Wire in every respect.''

The Rubber used in insnlatlng our Wires and Cables Is es-

pecially chemically prepared, and will not deteriorate, oxi

dize or crack, and will remain flexible in extreme cold

weather, and Is not affected by heat.

We guarantee our Insulation wherever used, Aerial. Under

ground or Submarine, and our net prices are as low, if not

lower, than any other llrst class Insulated Wire.

We shall be pl^aaed to mail Catalogues \^ith Terms an '1

Discounts for Quantities.

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St., Boston, Mass.

Henry A. Clabk,
Treas. and Gen'l Mgr,

l^end for Catalogue.

Herbert H. Eustis,

Prest. and Electrician

MANUFACTURERS OF HIGHEST GRADES OP

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N. J.

( JOHN A. ROKBIiiaiei'S sons CO , CUcaeo, 171 L,ake (Street.

AGENTS!') 8ABJ FRASICISCO, 25andS7 Tremont Street,
( KKW y:OB&, 117 L,iberty Street.

Incandescent Lamps Repaired.
NEW YORK ELECTRIC COMPANY. Canisteo, W. Y. and 225 Dearborn St., Chicago.

f ULliANIZtU rlbnt bUi hard vulcanized fibre
In Sheets, Tubes, Hods, Sticks, anil Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

^i^AS>%Vh\:»Hi. The Standard Electrical Insulating Material of the World. 14 S^^SF: ^. ^

TouIiUOMJgiJ
Both Advertiser and Publisher

by mentioning the WESTERN
ELECTRICIAN when writing
to advertisers.

pOftCELAIJ^g
[ANUFACTORY.

\^^^^^ii^¥; pf 'BrooklVn,N.Y.

New York Insnlated Wire Co.,
SOI.B aiAHCFACTCREBS

GRIMSHAW WHITE CORE r""
"'"'"*'

RAVEN CORE
«"«'^ """<«'

'ires,

Wires,
COMPETITION LINE WIRES, GRIMSHAW TAPES, AND SPLICING COMPOUND^

Vulca Electrical Wire Ducts for Interior Construction.
NEW YORK— 15 Cortlandt St. CHICAGO—78-82 Franklin St. BOSTON—182 Summer St. SAN FRANCISCO—102 Sacramento St.

TESTING INSTRUMENTS.
THE "ACME" PORTABLE TESTING SET

is invaluable to electrical experts lor both commercial and laboratory resistance measurements. It received an award
at the World's Fair and has been accepted by the United States Government for marine work. Can be used under
every possible condition. Write for Descriptive Circulars 418 and 443.

QUEEN & CO., Incorporated, PHILADELPHIA.
Illustrated Catalogue T (112 pages) Mailed Free, ONLY if this Ad. is mentioned.Acme" Testine Set. "M. V." Voltmeter.
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HiBTablibbbd in lt)61.

e. BKGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QAS AHD ILKCTHIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-BKiJTOH BTOBf-

8184 Michigan Avenu«»»

FOR SALE
2fir> Porcelain Double Po'e, Double firftnch Cut-

outs. Capacity 75 amperes. No. 1587 l^disou

Cataloffuu "B," page 39. Edges are slightly

chipped. Price, seventy-five cents ($0.75) each
in lots of five or more.

Odd Instruments, Switches and Rheostats at odd
prices. CHAS E. GREGORY CO.,

47 and 49 S. Jefferson St., CHICAGO, ILL.

For Sale. A Bargain.
Fifty Helioa Alternalins Arc Lnmpp, with Re-

Bistaoce Goils, filobes, elc. Also seventeen 2-iight

and five 3-llght 30 volt Stanley Converters, all in

KOOd condition. The above were used but a short

time during World's Fair and will be sod in lots to

suit. IVhat itffer- ? Address

ENGLEWOOD ELECTrtIC LIGHT CO.,
ENGLEWOOD, ILL.

$3.00 to S5.00 Per Light.
Van De Poele and Waterhouse Arc Dy-

namo-i, 30, 35, 40, 50 and 60 lighters.

Lamps ft5.00 each.

ROSE ELECTRIC LIGHT SUPPLY CO.,
ST. L,OlIlS MO.

FOR SALE.
An UDeqDaled Opportniiity. Biuch as

rarely preHentB i-telf for a moder-
ate invesinieiit.

For Sale—either the entire plant or a conlroling

interest in a money-making manufacturing con-

cern. Controls several valuable patents. Prices

and terms moderate. Address "B,"
Care Western Electrician,

G Lakeside Building, Chicago, III.

POSITION WANTED.
By thoroughly competent man as arma

ture winder; 6 years' experience at T -H
E. Co. alternators of all styles; also R. R.
winding; a good mechanic; best of refer-
ences. Address C A. Mj.,

Bjx 701, Moreland, Chicago, III

The engagement of Mr. F. H. Hayward
as Salesman f,^r this Company terminates
the first proximo, and he will not repre
sent it in any capacity from and after this
date. THE BALL & WOOD COMPANY.
Dated New York, Feb- l-2th, 1834.

No. 16 Cortland St.

The chiirman of the Fire and Light Com-
mittee of the Corporation of the City of
Ottawa, Province of Ontario, Dominion of
Canada, will receive propositions for the
erection and installing of a complete Elec-
tric Light plant. Arc System, for street
lighting, 500 lamps of 2,000 candle power.
For further particulars or information all

communications must be addressed to

Alderman Campean,
Chairman Fire and Light Committee,

Ottawa, Ont., Canada.

PL.ATINUMFor all Purposes.
j1 Scrap and Native Platinum Purchased.

BAKER & CO., 408-414 New Jersey
Ka-iiroad Ave.. Newark, N. J.

Ready Made Cut G?ar8.
Ready Made Cast Gears.
Ready Made Brass Gears.
Gears Made to Order.
Gear Cutting
Gear Book, 1 6 cents,
'reatise on Gears, $ 1 .00.
Gear Cutting Machines.
GeORG- B. GRANT,
Lexington, Mass-
and 125 South 11th St.,

Philadelphia. Pa

LAWIP

LIGHTING
SCHEDULE.

Moonlight System
FOR 1894.
Now Ready

X*]:>loe, as Oexitai.

Electrician Pubiisiiing Co.,

6 LAKESIDE BLD6.,

CHICAGO.

The Standard Open Cii cutt Bat-
teries of the World.

Send for Cikchlar and Prices.

THE LEGLANGHE BATTERY CO.,

/// to 117 fesJ 13Ut Si., H. K.

Stilwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

^J Entirely prevents SCALE In Steam
Boilers. Catalogue on application.

STILWELL & BIERGE MFG. CO.,

DAYTON, OHIO.

CAPITOL

IM l4 M\m Mil,
Manufacturers and Dealers in

Electrical Supplies
OF ALL KINDS.

Electrical Repairs a Specialty.

EKiBCTBICAl. CONTBACTOB8.

Room 21, 83-85-87 Fifth Avenue, rhicago.

D'UNCER
LONG
DISTANCE
ELECTRIC
TELEPHONES.
Sold outright. Protected by

patents which are guaranteed
against iDfriogement. Works
satisfactorily on lonff or short
digtance; requires no cleaoing
or repairs; claimed by disinter-
ested experts to be the best tele-

phone made. Adopted by the
Twin Wire Telephone Company
of Chicago, and will be used by
the city in connection with it.

The D'Unser Electric
Telephone Mfg. Co

,

167 D.-arborn St. , CHICAGO.

CONTRACTORS.
b

Klectric Light WlriOR, Fire Alarm Kyfttems
AnnUDCiotorfl, BelU, Tobee, etc.

THE ALI-EN-HUS.SEY COMPANY,
Tel. 3820. 335 Dearborn St., Chicago.

6i5iCfigftigjrcsag5Eg^tssigg<i

C't/nJte/i'h ^
I

/RENEWABLE SEAT ^
GATE VALVE.

I

Compact Durable Low-Priced

BARTRIDGeIy BATTERY.
Efficient! Durable! Perfect!Effic

Bemirkahle Power!
Perfect

!

Long Life!

Guarantied to be without all defects heretofore found in
dry batteries. Will not deteriorate "when not working. A
trial will demonstrate its superiority over otheis.

For further information address

Miamisburg Electric Co.,
MTAmisBrRe, ohio.

ISUIIALO (i.Vl'.

BIG
FOUR
ROUTE

TO

Washington, D. C,
VIA

Cincinnati and
C. & O. B'y.

CITY TICKET OFFICE,

234 Clark St., Chicago.

J. C. BRILL COMPANY, - - - PHILADELPHIA,
BUILDEES OF EAILWATAND TEAMWAY OAES OP ALL CLASSES,

STjecial attention given to the building of Electric Motor and Trail Cars,
pqjldera of Brjll "No, 81 Tniot with soUd forged frame, and "Eureka" Maximum Traction Pivotal Truo^.

I
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VICTOR TURBINE WATER WHEEL.
The attention of ELECTRIC COMPANIES is called to this CKLEt

BICATCD WAXKlt WHEEI^as particularly adapted to their use
on account of its remarkably steady motion, big'Ii Npeed
and ^reat Efliciency, and lar{s:e Capacity foritsdiameter,
being double the Power of most wheels of same diameter. It is used
by a number of the leading electric companies with great satisfaction. In the
economical use of water it is without an equal, producing the highest per cent
of useful effect ^fuaranteed.
SEN» FOR CAXAI^OCrE AI¥1> PARXICfJI.ARS.
Our Horizontal "Victor" is highly recommended, as no gears are required

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of 12 inch VICXOR

XIJRBIWES arranged on a horizontal shaft with Cast-Iron Flume, Draft
Tubes, End Bearings for Shaft and Driving Puiieys complete, all mounted upon
a r.ubstantial cast-iron bed plate. The entire arrangement is very complete and
st.ictly first-class in every particular. We are row prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use, we recommend them.

STILWELL & BIERCE MFG. CO., DAYTON, OHIO.

Do You Know What

This Cut Pictures To You?
If you do not, you are behind the age, and it is

high time you fell in lice; Surely you do not wish
to grow up in this enlightened generation in ignorance
of the

Celebrated Law Double Cylinder Cell.

A cell which for efficiency, durability, and eventual
economy we believe to be the best on the market.
Fire all the questions you may wish at

LAW BATTERY COMPANY,
85 John Street, New York.

SEND FOR OUR
Catalogne of

Electrical
Books.

The most complete of Its

kind ever publiebed.

Sent Free to Aoy Address.

Wd are Headquarters

In the West for ELEC-
TRICAL BOOKS, and fill

orders promptly, pre-
paid, onrecelptof price.

Electrician FoblUhinf; To.,
6 Lakeside Building,

Chicago, 111.

Cleats, 2 or 3 wire, glazed. $30. pr 1,000

Insulators, " 12. "

Rosettes, fusLicsa, •' 6." loo

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND .•

•.- INSULATOR COMPANY,
15 Custom House St., Boston.

Storage Batte. CeHs.
Q^^^^^^^^^^

l^amps.

iirEi;«"roir bubbeb co.,
17S Devonshire St., Boston, Mags*

SAotobtt Newton upper falls, mass.

Send for
Circnlar and
Free Sample.

The Safety Insulator
Does not injure the insulation of the wire,

presents a neat appearance, is put

up readily without the use of

screwdriver or other tool.

, WaM & Co.,

01 tiberty Street,

KEIV XORK.

Sockets,

Wires.

WESTERN ELECTRICAL SUPPLY CO..

ftaneral Electrical Supplies,

911-913 Olive Street, ST. L.OUIS, MO.

Meters,

Cut-Outs,

Lramp Cord,

Switches.
u#Di-re ce\o (FIXTURE CATALOGUE.WRITE hUK

^ HOUSE GOODS CATALOGUE.

BINDERS WESTERN ELECTRICIAN,

ONE DOLLAR.

WECO CARBON BATTERY.
Higli ElectromotiYe Force. Small Internal Resistance.

LITTLE LIABILITY OF CARBON BREAKING IN SHIPMENT.
SUITABLE FOR BELLS AND GAS LIGHTING.

Prices on Application,

WESTERN ELECTRIC COMPANY.
Chicago—

Ne-w York.
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PAKTIOULAELY ADAPTED TO DEIVING

Electric Light and Power Stations
. J On account of itB high efilclency at all stages of gate, ateadineas of motion and eaey working pate, the con-
^ etruction of which makes it the most Bensltive to the actiun of a governor of any wheel on iho market.

SEND FOR CATALOGUE Illuetratlng various styles of setting on both veitical and
horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,
SUCCESSORS TO

STOITT, allliLS & TE9IPI.E. DATTON, OHIO.

Artistic Slate
FOR

i^wltch Boards,
Ciwitch Banes.

Kheostat Boxes and Bases.
Battery Boxes and Covers,

Fase Boxes and IJases,

And;tor I-"""!' Bases,

All Purposes Requiring
Slate, plain orfinished.

We sell the finest Vermont Slate, and finish in

Dull BiROb,
eolishrd Black,

BlonrtMtonc or fffarbleizpd.
Itali'in. Teoii«'i»iaee, anil

Vermont iMarbie.
Jfloxi<'an «iiiyx and

<)iraiaed Woods.

Very low pricea quoted ou sizes to order.

The Independent Electric Co.,

39Hi St. and Stewart Ave., CHICAGO.

WANTED.
We will pay 35 cents each for

clean copies of the Wbsteen Elec-
trician of June 18, 1893, Volume X,
Number 25.

WESTERN ELECTRICIAN,
6 Lakeelde Bnlldlng, Chicago

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington
Route. Copies -will be mailed to any ad-

dress on receipt of twelve cents in postage
by P. S. EusTTS, Gen'l Pass. Agent, C. B.
& Q. R. R., Chicago, 111.

OKDEKS
For any electrical book published filled

promptly on receipt of price.

ELECTRICIAN PUBLISHING COMPANY,
6 Lakeside building, Chicago.

FUSE WIRE) c»"ect.
I Carrying

AND LINKS V capacity

FOR ALL SYSTEMS. ) """'"rn^Jro..

The Independent Electric Co.,

39th St. and Stewart Ave., Chicago.

JUST OFF THE PRESS.
INVENTIONS, RESEARCHES and WRITINGS of NIKOLA TESLA.

BY THOMAS COMMERFORD MARTIN.

Cloth, 8vo> 330 Cuts and New Portrait. 500 Paees. Price $4.00.
Some idea of the scope of this remarkable record of new work in electrical invention and research may be formed from the following table of

CONTENTS.
PART I.—Polyphase Currents.

Chapter 1.

Chapter 2.

Chapter 3

.

Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter 10
Chapier 11

7...

8..

9...

Chapter 12.

Chapter 13

Biographical and Introductory.
A New System of A lernatiog Current Motors and Transformers.
The Tesla Rotating Magnedc Field.—Motor^j with CI jsed Conductors.
—Synchronizing Motors.—Rotating Field Transformers.

ModiScations and Expansions of the Tesla Polyphase Sy.-tems.
Utilizing Familiar Type of Generators of the Continuous Current type.

Method of Obtaining Desired Speed of Motor or Generator.
Regula'or for Rotary Current Motors.
.Single Circuit, Self-Starting Synchronizing Motors.
Change from Double Current to Single Current Motor.
Motir with "Current Lag" Artificially Secured.
Another Method of Transformation from a Torque to a Synchronizing

Moter.
"Magnetic Lag" Motor,
Method of Obtaining Difference of Phase by Magnetic Shielding,

Chapter 14 Type of Tesla Single-Phase Motor.
Chapter 15 Motors with Circuits of Different Resistance.

Chapter 16 Motor with Equal Magnetic Energies in Field and Armature,
Chapter 17 Motors with Coinciding Maxima of Magnetic Effect in Armature and

Field,

Chapter 18 Motor Based on the Difference of Phase in the Magnetization of the

Inner and Outer Parts of an Iron Core,

Chapter 19 Another Type of Tesla Induct'on Motor.
Chapter 20 . . . Combinations of Syncbronizing Motor and Torque Motor,
Chapter 21 Motor with a Condenser in the Armature Circuit.

Chapter 23 Motor with Condenser in one of the Field Circuits,

Chapter 23 Tesla Polyphase Transformer,
Chapter 24 A Constant Current Transformer with Magnetic Shield between Coils

ot Primary and Secondary,

PART II.—The Tesla Effects with High Frequency and High Potential Currents.
( HAPTER 25 Introductory: The Scope of the Tesla Lectures,
Chapter 26 The New York Lecture. Experiments witli Alternate Currents of

very High Frequency, an I their applicition to Methods of Artiflcia'

Illumination. May 20, 1891,
Chapter 37 The London Lecture, Experiments with Alternate Cnrrents of High

Poteatial and High Frequency, February 3, 1893.

Chapter 33 The Philadelphia and St. Lo-is Lecture On Light and o'her High
Freq lency Pneaomeoa, February and March, 1893,

Chapter 29 Te^la Alternating Current Gencators for Hi.h Frequency.
Chapter 30 Alternae Current Electrostatic Induction Apparatus.
Chapter 31. , . ."Missage" with Currents of Hieh Frequency.
Chapter 33. , , .Electric Discharge in Vacuum Tub.s.

PART III.—Miscellaneous Inventions and Writings.
Chapter 33 Method ot Obtaining Direct from Alternating Currents.
Chapter 34 Condensers with Plates in Oil.

Chapter 35 Electrolytic Registering Meter,
Chapter 36 ThermoMagnetic Motors and Pyro-Magnetic Generators,
Chapter 37 Ami-Sparking Dynamo Brush and Commutator.

Chapter 38. . . Auxiliary Brush Regulation of Direct Current Dynamos.
Chapter 39 Improvement in Dynamo and Motor Construction.

Chapter 40 Tesla Direct Currtnt Arc Lighting System.
Chapter 41 Improvement in Unipolar Generators.

PART IV.—Appendix: Early Phase Motors and the Tesla Oscillator.
Chapter 43 Mr. Tesla's Personal Exhibit at the World's Fair.

[
Chapter 43 The Tesla Mechanical and Electrical Oscillators.

This Tolame is of the atmost interest and Talne to all in any wise concerned in the stndy, production or utilization
ot electric currents. Sent postage free, to any address, on receipt of price, by

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago.
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^^w^.
'^f^

MOULDED MICA
~ Trolley I<ine Insulators,

Tree Insulators, Etc.

H. W. JOHNS MANUFACTURING CO.,
NEW YORK. PHILADELPHIA. 240 and 242 Randolph St., Chicago, III.

Tree Insnlator.
Perfect Protection,

FOUR NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION Hand-Book.

ONE
DOLLARGOOD^^%^%#«^

BOOKS. ELECTRICIAN PUBLISHING CO.^irrUtr EACH.
Awarded First Premiuin at the World's Fair.

-.(iiiiiiiikK

/^ ~>\

Excellence of

Material and

Construction.

High

Tssulation,

C

)

Reliability and

Durability

Under the

Most
Exacting

Conditions.

8BKD FOB t»A3IPIi£»$ AUTO PKlCEt^.

GUSHING & MORSE.
General Western Agents,

225 Dearborn St., Chicago.

W. R. BRIXEY, l«fr.,

203 Broadway, New York.

OF INSULATED WIRES AND CABLES,
Bt Herbert Laws Webb.

A New Book Just Published.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PBICE, POS>>XA«i: PREPAID, $1.00.

SEHTD IJS YUVB ORDER NOW.

ELECTRICIAN PUBLISHINC COMPANY,
6 Lakeside Building, CHICAGO.

C-S SPECIALTIES.

G-S Flush Double Push Switch.
Single Pole—Double Pole—Commutation; 3 Wire, 4 Wire.

C-S Flush Key Switch.
single Pole—Donble Pole—3 Wire.

C-S Flush Automatic Switch.
single Pole.

ELECTRICALLY
MECHANICALLY
ARTISTICALLY PEERLESS.

O-S r lUBh Double Push Switch—Double Pole.

THE CUTTER ELECTRICAL & MFG. CO.,
27 So. 11th Street, Philaaelphia, Pa., V. S, A.

THE PARTZ
Acid Gravity Battery.

(Patented.)

Tbe Highest Voltage and Most Constant
Open Circuit Battery.

Use the Partz Silpho-CliroiiiiG Salt.

(Patented.)

No handling of Fluid Acids or Mixing of Chemicals.

t^end for our Catalogue, and let
focts convince you.

Our Exhibit at the Chicago World's Fair 1b in the West
Gallery of Electricity Bnilding.

THE S.S.WHITE
DENTAL MFG. CO.,

PluJadelpUia, IVew Xork, Boston, Chicago, Brooklyn, Atlanta

I

7, nni. .
I

THE CHLORIDE

ACCUMULATOR.
Cells from to to S,OO0 amp. Ivoura

Capacity.

Central Station and Traction Cells a Specialty.

BAHERIES FOR ISOLATED LIGHTING AMD

POWER PLANTS.

Catalogue gives FACTS and FIGURES.

THE ELECTRIC STORAGE BATTERY CO.,

Drexel Bulldins:,

PHILADELPHIA, PA.

CHICAGO OFFICE, 302 Owings BIdg.

CHAS. BLIZAED, Gen'l Sales Agt.
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ERIE, PA.
Hiehest Aivard at the M'orld'H Fair. ChlcBgo Oflice. Kookery Bnildinj;.

THE LATEST IMPROVED TYPE OF ELEVATORS IS THE

DIRECT ELECTRIC.

Have Ion Seen Oin?
It has many advon-
taees over all others
noTT in the market.

If yon Tiait the

COIiVaiBlAN
EXPOSITIOM

examine the one running In tbe
Department of Transporta-

tion Exhibits.

For descriptive circnlar, or other

nfom^atiOD) address

MORSE, WILLIAMS & CO.,
1105 Frankford Avenue, PHIIiADELPHIA. 108 Liberty Street, NEW TOKK.
19 Peart Street, BOSTON. 82 Church Street, NEW HAVEN.
425 Spruce Street, SCKANTON, PA. 1116 E Street N. W., WASHINOn'ON, D. <J.

4^3 OJUAHA BCIIiDIBie. CHICACiO. '

,Nf%^M|mi.s p H O S P H O R-B RO HZ E
REC.TRADE MARKS. InGOTS, CASTINGS, WiRE, ShEET &C.— The Phosphor BRONZE Smelting Co.liMiTED

I
.2200WashingtonAve.PhiladeuphiA.,Pa.

P ORICINAL MANUFACTURERS OF PHOSPHOR-
.> Bronze IN theUnited States AND Sole

'^ Makers of"ELEPHANT BRAND"Phosphor-Bronze.

JFOR THE-

BINDERS ^''T^'^" ^^'^^Ti'O'Aif,^ f "^ ^^ ONE DOLLAR.

NEW ENGLAND BUTT CO.,
PROVIDENCE, R. I., U. S. A.

H. N. FENNER, Treasurer and Qeneral Manager.

four Sead Polishins aiachine.
MANTJEACTUEEKS OF

ForCoTerlna TEI^KKBAPH. TEI^EPHOSIE and EIiEGTRIC lilGHT WIRE
Large single and double BRAIDEES for covering Cables. Single, Double and Triple Winders

Improved Six Spindle Flyer Winder for Magnet Wires.

FINg CASTINGS A SPECIALTY.
Location at World's Columbian Exposition; Department of Electricity.

Department No. 137, Group 126, Section T, Space No 12.

3 MSBALSm HIPLOlfAS 3
WorM's Coimnbian BxposilioD, CliicaRu, 111.

BEFORE PURCHASING
SEND FOR COPY OF TESTS

....ON....

Welis'er'Vaciiiini" Feel Water Heater M
Pnilfler (tJrfSiiV'r.l.Wetisler steam

Separators aan 1 Extractors.

WilllaiiiesY.CDiifliS7St«»fSieafflHeatJn£.

WAPREN WEBSTER ACQ..
No. 2Cnnal St.,

Chicago, III.
Main Office andWorks:

CAMDEN, N.J.

S. FREEMAN & SONS MFG.CO.,
MANnFACTUEERS OP RACINE WIS.

Standard Tabular, Fire Box,Tertical
and 8abnierged Tube Steel

BOILERS
For Slarine,

Statimiary,
or Portable use

.

^^

ALSO OF

OF ALL KINDS.
Smokestacks, etc.

A specialty made of

Electric Street Railway and
Ligliting Plants.

Wrile for Prices and Terms.

ELECTRICITY for ENGINEERS.

A NEW AND POPULAR BOOK.
Ttto Volumes, 4%4 pages, Profusely Illustrated.

Price, Postage Prepaid, $2.50.

ELECTRICIAN PUBLISHING CO.,

6 LA.Ki:SIDE BUIIiDIXJTG, CHICAGO.

THE FALLS

EM k iacle Go,,

Cnyaboga Falls, OMo.

Manufactnrers or

Friction Clutclies,

Shafting, Etc.

Special attention given to the
Complete Equipment of

Electric Plants.

BRANCH OFFICES:

8 Sontb Canal St., CHICAGO.

39 Coitlandt St., NEW YORK.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. A. I. E. E.,

Consu'ting Electrical Engineer,

Specialty: Electric Railways and Tower Sta-

tions.
565 Kookery, Cliicago.

Chas. G. Armstrong,

Expert and

Electrical Engineer,

Auditorium To«'cis Chicago.

0. M. Stone,
Electrician,

Good worit, square work, perfect work; just
such work as our customers want. Fine house
work and repairs a specialty. Private lines

built complete.

360 S. Clark St., Chicago.

William D. Ball, b. s. (e. e.)

Consulting Engineer,

Boom 110, 115 Dearborn St.,
Chicago.

Telephone Main 1.584.

N. S. Amstutz,
Mechanical and Electrical Engineer,

New Elcctriral Vcviccs Perfected for
Shoi> Constrmlion.

Tests, Plans, Esf jraatee,
Supervision and Expert Opinions.

50« The Cnyalioffa, CleTeland, O.

Frederick L. Merrill,

Electrical Engineer,

Specialty: Storage Battery Work.

304 Rookery, Cliicago

Gustave Monrath, c. p.,t. e.

Electrical Engineer,

Contractor for Electric Light and Electric
Power Transmissions.

1417.1410 Slonadnock Building,
Chicago.

Harry G. Osburn,
Electrical Engineer,

230 I^a Salle Street, Chicaso.
Telephone, Harrison 306.

Estimates and Specifications prepared.

Special Attention Given to the
1

Supervinion of F^teotriral J^'orf;.

LOUIS K. COMSTOCK,

Consulting and Constructing

Electrical Engineer,

1437. 3S DlonadnocU Blh., Chicago.

Wm. H. Bryan, m. Am. soc.m. e.

Mpchanical and Electr'cal
EDginefrs.

Consultatious, Reports, Estimates. PlanP, Speci-
fications, St]perintendence, Tests, Purchasing.

Turner Building, St. l^ouii-i.

PATEKTS.—Twenty years' experience.
Send model or sketch and brief description of
yo r invention for report as to patentability. Ex-
pert searches and opinions. Patent causes prose-
cuted and defended. Practice In U. S. Supreme,
Circuit and Circuit Appeals Courts, and U. S.

Patent Office. Send for "Plain Words about Pa-
tents," free. Patent practice exclusively.

E. B. STOrKIK«, Attorney at Law.
611 F St., N.W., "Washington. I>. C.

BIMDZSRS
For the WESTERN ELECTRICIAN,—sx.oo.

WESTINGHOUSE ELECTRIC & MANUFACTUR1N6 CO..
I»ITTS]

We manufacture Complete Installations of

For CENTRAL STATrOIV ELECTRIC LIGHTING,
LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BRANCH OFFICES IN ALL LARGE CITIES.

A IMEIW BOOK!

New Dynamo Tenders' Hand-Book.
226 Pages. fbB Engravings. Hand-Book Size.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of which 30,000 copies
have been sold. The new book contains more than twice as many pages and twice

as many engravings as were comprised in the old, and will continue
to retain the distinction of being the ONLY STANDARD
WORE for the practical dynamo man and the learner.

NOW READY. PRICE, $1.00.

® LAKESIDE BIULDING, CHICAGO.
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YOU NEED THESE BOOKS.
N&W

DYNAMO TENDERS'
•HAND-BOOK.

By Lieut. F. B. Badt.

BBABY FOR DELIVERY.
AN ENTIRELY NEW WORK.

The Inteeit ntldition to our famous "Hand-Book"
Series. Every practical dyanmo man should have a
copy.

926 rages. ISS Engravings,

PRICE, $1.00.

NGANDESGENT W R NG
HA-ISriD-BOOK.

By Lieut. F B. Badt.

Fourth Edition. Tenth Thousand.

These tables give, without loss nf time, exact size

of wire to be used. This is one of our famous "Hand-
Book" series*, nnd !.* the standard authority on this

Bubject in the English language.

72 Pa<;c8. 43 Illnstrations.

PRICE, SI.OO.

BELL HANGERS'
-HAND-BOOK.

By LIKUT. F. B. BiDT.

Designed for practical men engagea in any class
ot bell or annunciator work. The only book of the
kind published.

io6 Pages. 97 Illustrations.

PRICE, SI.OO.

ELEGTR G nRANSM 88 ON

hamd-book:.
Br Lieut. F. B. Badt.

A new work containiag tables and information on
the electric transmission of power brought down to
date. One of the most popular of our famous "Hand-
Book" Series.

97 Pages. 22 Illustrations.

PRICE, $1.00.

STREET RAILWAYS.
"TRHTU^S."

Their Construction, Operation and Maintenance.

By C. E. Fairchild.

This work is written by a practical man, and
should be in the hands of every street railway em-
ploye in the United States.

BOO Pages. Profusely Illustrated.

PRICE, $4.00.

ELECTRIC MACHINERY.
By S. p. Thompson.

Fourth edition, revised and re-written. The most
complete work on the dynamo published.

900 Pages. Fully Illustrated.

PRICE, sg.oo.

DlGTIONflRY
... OF ...

Electrical Words,
TERMS AND PHRASES.

By Edwin J. Houston, A. M.

The latest edition of this celebrated worli contains
over 5,000 distinct definitions. As important as
Webster.

700 Pases. 750 Illustrations.

PRICE, $5.00.

ELECTRIC MCTOR
AND ITS APPLICATIONS.

By Martin and Wetzlek.

The first American book on electric motors. A
most complete work brought down to date.

325 Pages. 354 Illustrations,

PRICE, $3.00.

THE PRACTIOAL UANAGEMINT

OP

DYNAMOS AND MOTORS.
By Cbockeb and Wheeler.

The object ot this work is to give simple directions
for the practical use and management of dynamos and
motors. This work is having a large sale.

100 Pages- Fully Illustrated.

PRICE, $1,00.

Electric Light Specifications

FOR THE USE OF

Engineers and Architects.

Et E. a. Mebrill.

This work gives the latest rules of The National
Electric Light Aasociation, of the National Board of
Fire Underwriters, and of The New England Insurance
Exchange.

17G rages,

PRICE, $1.50.

THE ELEGTRIG RAILWAY
IN-

THEORY AND PRACTICE.
By Crosby and Bell.

This is a complete treatise on the construction and
operation of electric railways, and will commend It-

self to the electrical engineer, and to the practical
manager.

400 Pages. Profusely Illustrated.

PRICE, $2.50.

HIGH POTENTIAL
AND

HIGH FREQUENCY.
Experiments with Alternate Currents,

Br NiEOLA Tesla.

A lecture delivered before the Institution of Elec-
trical Engineers, London.

146 Pages. Fully Illustrated.

PRICE, $1.00.

iM MUlilib iiiiLMilAril.

BtF, L. Pope.

The fourteenth edition of this celebrated work is
rewritten and brousht down to date. A technical
hand-book for electricians, managers and operators.

234 Pages. Illustrated.

PRICE, $l.50.

SCIENCE
SERIES.

Tlie series now numbers 103 volumes, and embraces
works on every subject.

I<i mo. Boards.

PROFUSELY ILLtfSTBATED.

Price, 50c. Each.

STf\NDRRD

ELEGTRIGAL DGIIONARY.
By T. O'Connor Sloane.

This uevf work should be in the hands of all who
desire to keep aoreast with the progress of the greatest
science of the times.

600 Pages, 300 Illustrations.

PRICE, $3.00.

Any of the above books sent promptly, postage prepaid, on receipt of price.

SEND IN YOUR ORDER.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Bldir., Ghicaso. III.
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QCDynamos"' Motors.

Lighting and Power Plants,
HIGHEST EGONOUY. PERFECT REGULATION.

New Beaction Brush Holder Benders
Commutators Indestructible.

THE C. & C. ELECTRIC CO.,
GEHTEBAIi OFFICES:

402 and 404 areenwich Street, NEW YOEF.

BOSTON, 63 Oliver Street. ) BJBAKCH J
CHICAGO, 201 Madison Street.

PHILADELPHIA, 633 Arch Street. ) OFriCGI^: (CLEVELAND, Cuyahoga Bldg.

Our Individual Arc Light

and Motor Cut-Outs

i^^FR^

X^SHiZ-^SX^S,

EC0iT02v£IC-^Xd,

And Require Only One Small Wire.

ELECTRIC SELECTOR & SIGNAL CO,

CSuccessorto ELECTRIC SECRET SERVICE CO.,)

45 Broadway, NEW YORK.

Alternating Current Generators,
For Central Station Equipment.

Adapted for Arc and Incandescent Lighting.

Guaranteed Equal in Every Respect to any other Type of Apparatus Manufactured.

Slow Speed and Standard o£ Simplicity
Close Begulatlon. and Durability.

AliSO
Direct Current Apparatus for Lighting Factories, Public Buildings and Isolated Plants.

Improved Long Distance Series incandescent Apparatus for Street and Commercial
Illu-ninat on.

Incandescent Lamps and Sockets for use on Arc Light Circuits,

Correspondence tSolicited,

THE UNITED ELECTRIC IMPROVEMENT CO..
Drexel Building, PHILADELPHIA, PA.

PRICE REDUCED!
THE NEW EDITION OF

Prof. Sllvanns P. Thompson's Book,

DYNAMO ELECTRIC

MACHINERY
}

NOW $6.00.

New Edition, Kevised and Greatly Enlarged, Price $6.00,

This is the long expected edition of Prof. Thompson's
standard work. It contains nearly 1,000 pages, and is pro-

fusely illustrated.

Orders should be sent in at once,

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, CHICAGO, ILL.
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P. 8i B. PRODUCTS.

P. & B. Armature Varnish,

P. & B. Paint,

P. & B. Tape,

P. & B. Compounds.

Cliatterton's Compound.

WM. H. McKINLOOET, President. WALTER C. McKINIiOCK, Secretary.

Metropolitan Electric Co.,
OSIXOJLa-O, ZLL.

Salesroom and Offices, - . . |86 and 188 Fifth Avenue.

N. I. R. Wires,

N. I. R. Cables,

Rubber and Friction Tape,

Incandescent Lamp Cord and

Twin Wire for Telephone

Service.

i

fETROPOLITftNii

The ''Metropolitan" In-

candescent Lamp—the most

economical lamp in the mar-

ket, fitted to all bases.

i

ORDERS PROMPTLY FILLED, AT PRICES TO SUIT THE TIMES.
Don't Forget the "Mac" Tape.

I
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STANDARD ELECTRIC CO.
General Offices: Suite 625, Home Ins. Bldg., PUinACn
Works: 313-317 South Canal Street, unlbADU.

Tr= STMMI SYSTEM OF ARC UGHTIHG.

FOR

FURTHER

INFORMATION

ADDRESS
THE
GENERAL

OFFICES.

r -Vi

The ANNUAL REPORT of your plant, soon due, may

suggest additions or betterments for the purpose of

earning a larger dividend for the year 1894.

Perhaps you have not earned a dividend.

In this case there is A CAUSE.

See to it that your station is equipped with modern

machinery—apparatus known to be efficient, dur-

able, and SIMPLE.
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Western Central Stations

Not supplied with a copy of our

CATALOGUE
Will confer a favor by mailing us a card

stating that such is the case.

TAYLOR, DEE & MACK,
Formerly Taylor, Goodhue & Ames.

348 Dearborn St>, CHICAGO.

JOHN A. SEKLY, Pre«lilont and Gen'l Mannger.
0. O. bAKER, JIC, Trynsurer.

W. a. BAKKR, Vico-Prosldeot
MILLH H. LANDON, Auditor

The Complete Electric Construction Co.,

Electric Railroad Construction a Specialty.
GENERAL OFFICES: 121 LIBERTY ST., NEW YORK.

CHICAGO OFFICE: 1401 MONADNOCK BUILDTNG.
* ''"""^

^^ijifn^er.

SHULTZ
PATENT

Leather Woven Link Belt.

SHULTZ PATENT
Leather • Pulley » Covering.

SABLE RAWHrOE BELTING.
SEND FOR DESCRIPTIVE CIRCULARS.

BBAIVCHES C 161 Sv
i »»S P«
I 1^9 Wo

Sammdr Street, Boston,
Pearl ff*treet, New York.
rth «(l Ntreet. Phila<t<>lphia.

SPEAKING TUBES AND WHISTLES.
Oral, Eltciric, Pncumitic and Mechanical

ANNUNCIATORS «^ BELLS.
FVEiKi IXHK AliWAXB IK STOCK.

W. R, OSTRANDER & CO..
204 Fulton St., New York.

Factory, 1461 and 1468 DeEalb Ave., Biooklyn, K, Y.

~>-6nd for Nbw rATALosTrg. Oat AngnBt iBt. ^^

y^^ I ADAMS & CO skyway annual supplies

^standard Straight Line
Uauger.

UEDBGRBY OTfiBHKAn lAHVi MATERIAL.,
MrSUIiATWirG MATEBIAL,,

Write us for qnotatlons on ANYTHING you need.

Send for Illustrated Catalogue. 84' AclamS StPeet, CHICAGO

IV^IBES ANB C4BI>E»'.
DYSTAMOS AND MOTOBS.

Standard Single
Pull-off.

Don't make a
Alternating Arc
investigating ./\.^

By Buying any
Lamp before
the

MOIT-ARC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-

equaled simphcity with absence of all objectionable features heretofore

present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers will be STUCK on because they don't

have to MONKEY with it every few days, taking it down to clean

and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY CO., Buffalo, N. Y.
McDOUCALL, LUCAS & CO., Cen'l Western Agents, The Rookery, Chicago.



$3 per Annum EVERY SATURDAY. I O cents

OP 1
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»
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PARANITE
WIRES AND GABLES

ARE THE ONI^Y RUBBER INSULATIONS MADE

West of the Allegheny Mountains.

MANUFACTURED BY

AGENCIES.
Electric Appliance Co.. Cbicago.
Uuerr & RoLn, Milwaukee.
Hess Electrical Oo„ Des Moines.
T. W Wolfe Electrical Co.. Omaha,
Gate Citv Eiec. Supply and Con. Co., Atlwita.
Cleveiaad Eiec. Mfg. Co.. Cleveland.
Post-Gl'iver Electric Co.. ClnclnQatl.
Southern E iglneeriDg CO,, LoulBTllle. „,...,,. ^ ... . u • ^
Electrical Engineering Co,, MlnneapoliJ. Offi:e, Marion, Ind. Factory, Jone&boro, Ind.

The Isdiani fiubber i \mM fm Co.,

Aetna Railway Insulators,

Anderson Line Material,

Manufactured solely by ALBERT & J. M. ANDERSON,

289 to 293 A Street, Boston, Mass.
Correspondence Solicited.

>/fiov5SMONEY SAVERS.
For the same power you can get one-third more light,

OR You can save enough in current to more than pay for renewals

IF You will displace your low candle power lamps with

200, 300 and 500 C. P., 2j^ to 3 watts per C. P. efficiency.

NEW YORK & OHIO CO., - WARREN, OHIO.

MANTIFAOTnKEE OF

inSUXaATED XSIiEGTRIG WIRE*
OPLICXIBLE OOIC.r>» and CAIBUES.

goo and 808 North Third Street. - - PgIIiAl>BI.PHIA, PA.

BEST OF ALL IS

Hade by 3. H. B1JIII]«IiIiI< d. ''JO., V« Cortlandt St., New Torb:.

BeBt Construction and Ingredients. Strongest, most Durable and Beliable. Size 6x2^, 60 cts, per cell.

LIBERA.L DISCOUNTS.

AMERICAN
CARBONS.

i Burn them up and burn them down. I

gEQ g (JH|{JE|{ g^ QQ
That is what they are made for Some Carbons are not fit I

'''' ^' w»»«m ™»m w wwa|
f That is what they are made for Some Carbons are not fit

I to burn in an arc lamp, they are more suitable for the furnace.

i The American Carbon is a success. ( And the prices—you

I
Our customers say so and keep right < ought to know about

I on using them. ( them. Write us.

1663 Monadnock Block,

CHICAGO.

THF A ROVF wlUpay for itpelf many timeB over In saving of oommutatora and brushes. Eepe-
I nC n DU ¥ k ciaUy adapted for carbon brushes, as it fills in and builds np the unequal points
of contact on the brushes. Postage prepaid, $1 60 per dozen. Send for a trial order,

THR E. *i. BifRXARD COIUPAKY, TROY. X. V.

National India

Rubber Co.'s

Wires and Cables.
PKEDEKICK S. MINOTT, General Manager. Factory and Offices:BRANCHKS; '.fc^...*™.**. .^ .New York Office. 487 Broadway, H. L. Burdick, Mgr. RRIQTni R I

San Francisco, 571 and 57!l Market St. uiiiwiuu.,
Chica go, Metropolitan Electric Co., 186-188 Fifth Ave. 1

WESTON ENGINES,
HIGH PRESSURE BOILERS.

COMPLETE POWER PLANTS.

ESintiTKS AND DBAWIN8S STJBMITTID.

WESTON ENGINE CO..
Painted Post, N.Y.

BEPRESENTATIVES

:

JuUan Solioll ii Co. , 126 Liberty St.. New Yort
Qeo. D. HotEman, 82 Lake St., CMcag:o, m.
H. M. Sciple & Co. , 3d & Arcb Sta, , Philadelphia.

MAGNETO WATCHMEN'S CLOCKS.

HOLTZER-CABOT ELECTRIC CO., 92 Franklin St., Boston, Mass

Took HIGHEST MEDAL
FROM ALL COMPETITORS

At the World's Fair, Chicago.

Manufactured only by No. 2 Liberty Street,

THE STANDARD PAINT CO., newyoek.n.y.

General Western Agents:
MBTBOFOIrlTAIV EliECTBIC CO.,

186 and 188 Fitth Avenue, CHICAGO, ILL

r5ul5NTb°HE'», }«-'-- "»"«"-
GEO. T. MANSON,

Genn Snpt.

THE OKONITE COMPANY

i-ON'^:

fTRADE MARK 1

LIHITED,

1 3 Park Row, New York.
INSULATED

WIRES ANpCABLES,
For Aerial, Submarine and Underground Uu.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

>BRANCH as : Ctiio»ffOt Boston, Philadelphia, Minneapolis, Cincinnati. TaiiiM City,

Omnha. I.nalsvlll«, St. ILonlB, San Francisca, I.ondon and So. America.

NSW
INCANDESCENT LAMP.

PBOTECTBD by the -'ST. A C." United Stateo PATENTS.

^^:lT^.^.nt. Send for REDUCED PRICE LIST.

Beacon Vacuum Pump & Electrical Go., irvi„et.r^et,BOHTVMA88.
NEW YORK OFFICE. 39 Cortlandt Street.

Absolutely Non-Infi-inging.
Finest Vacuum.

MANUTAtTORltSlN^Siffb^-STATKriKljrCA^KCJFM

THE NEW INCANDESCENT ARC LIGHT.
THE ROYAL ARC ELECTRIC CO., U.S.A. 143 Liberty St., New York.
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THE NEW THOMSON

Arc Lamp
Incandescent ^ Railway Circuits

Combines the following advantages not found in any other lamp:

PERFECT REGULATION.
Begulation and feeding point independent of weight of carbon.

SIMPLICITY and SENSITIVENESS of FEED MECHANISM.
Neither clutch nor gear, but with advantages of both; no troublesome escapement.

EASE OF CARBONINC.
Motion of carbon rod entirely free. No loss of time in changing. No waste of carbon life.

EASE OF INSTALLATION AND ADJUSTMENT.
Liabor reduced to a minimum.

FEWNESS OF PARTS.
Farts interchangeable with all lamps.

STEADY BURNING. NO HISSING.

PLAIN LAMPS. ORNAMENTAL LAMPS. SHORT LAMPS.

NOW READY FOR DELIVERY.

GENERAL ELECTRIC CO.
—

:

PBINCIFAIL, SA-LES OFFICES:

Main Office, Schenectady, N. T.

44 Broad Street, New Tork. 180 Summer Street. Boston, MaES.
Monadnock Building, Chicago, 111. 609 Arch Street. PtLiladelphia, Pa.

264 W. Fourth Street, Cincinnati, Ohio. 401-407 Sibley Street, St. Patil, Minn.
Equitable Building, Atlanta, Oa. 1333 F Strent, N W.. Washington. D. C.

16 First Street, San Francisco, Oal. Masonic Temple, Denver, Colo.

For All Business Outside the United States and Canada, Address Thomson-Houston International
Electric Co., Schenectady, New York.

For Canada:—Canadian General Electric Co., Liimited, Toronto, Can.
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AcrumalatorM.
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}
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PumpeHy-Sorley S .B. Co.

Annuociators.
Central Electric Co.
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Manbattan Elec. Sup. Co.
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Ostrander &Co., W. R.
Taylo«-, Dee & Mack.
Western Elec. Supply Co.

Arc Ijampa.
C. & C Electric Co.
Carter A Co.. Geo. G.
Clark F.lectrie Co,
Electric Appliance Co.
Electric Cons. & Supply Co.
Fort Wayne Electric Co.
General Electric Co.
General Inc'd'cent ArcLt. Co.
Great Western Mfg. Co.
Helios Electric Co.. The.
La Roche Electric Wks.
Little. P. P. Elec. C. A S. Co.
Mather Electric Co.
Royal Arc Electric Co.
StandardEleetric Co.
Taylor, Dee A Mack.
vVashington Electric Co
Westingnouse El. & Mfg. Co.
Western Electric Co.

Arc Lieht Cord.
Central Electric Co.
Electric Appliance Co.

Armatnr*^ tVlnders,
Andrews A Hasehke.
Pullman Electric Co.

Batteries and Jars.
c Accumulator-Co., The
Boston Motor Co.
Bradbury-Stone Elec. S. Co.
Bunnell A Co , J. H.
Carter A Co., Geo. G.
Central Electric Co.
Day-Moberg Elec. Co.
Electric Appliance Co.
Elec-Power Storage Co.
Electric Storage Battery Co.
Greelev A Co., The E. S.

Hemingray Glass Co.
Law Battery Co.
Leclanche Battery Co., The.
Manhattan Elec. Sup. Co.
McMillan, Hugh.
Metropolitan Electric Co.
Miamisburg Electric Co.
Newton Rubber Co.
Pumpelley-Sorley S. B. Co.
Sioux City E. S. Co.
Taylor, Dee A Mack.
Turnquisl, C. M.
Western Electric Co.
Western Elec. Supply Co.
White, S. S. Dental Mfg. Co.

Bells.
Central Electric Co.
Electric Appliance Co.
Greely A Co., The E. S.

Metropolitan Electric Co.
Ostrander A Co.. W. R.
Taylor, Dee A Mack.
Turnquist, C. M.
Western Electric Co.
Western Elec. Supply Co.

Beltine,
Shultz Belting Co.
AVoodvutf A Co., C. E.

Boilers.
Abendroth A Root Mfg. Co.
Babcock A Wilcox Co., The.
Ball Engine Co.
Clonbrock Stm. Boiler Wks.
Freeman A Sons Mfg. Co.
Link Belt Machinery Go.
Weston Engine Co.

Books. Bletrtrical.

'

Electrician Publishing Co.
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Lunkenheimer Co., The.
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Central Electric Co.
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Greeley A Co. . The E. S.

Metropolitan Electric Co.
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Roebling's Sons Co., J. A.
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Taylor, Dee A Mack,
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Woodruft" A Co., G. E.
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La Roche Electric Wks.
Little, F. P. Elec. C. A S. Co
Mather Electric Co.
Osburn, Harry G.
Pullman Electric Co.
Stone, O. M.
Wirt, Chas.

Contractors and £lectric
liight Plants.

Allen-Hussev Co.
Amstutz, N.'S.
Armstrong, Chas. G.
Arnold, B. J.
Ball, Wm. D.

Bryan, Wm. H.
G. A C. Electric Co.
Capitol Model A Mach. Wks.
Carter A Co., Geo. G.
('lark Electric Co.
Colburn Electric Mfg. Co.
Complete Elec. Const. Co.
Gomstock, Louis K.
Fort Wayne Electric Co.
General Electric Co.
Great Western Mfg. Co.
La Roche Electric Wks.
Little, F. P. Elec. C. AS. Co
Mather lilectric Co.
Merrill, Frederick L.
Monrath, Gustave.
Osburn, Harry G.
Stone. O. M.
United Elec Improvement Co
Waddell-Entz Company.
Westinghouse Elec A Mfg. Co.
Western Electric Go.

Copppr.
Law Battery Co.
Miamisburg Electric Go.

Copper AVires.
Adams. W. L. A Co.
American Electrical Works.
Bernard Co., The E. G.
Bishop Gutta Percha Co.
Itrixev. W. R.
Bunnell A Co , J. H.
Carter A Co.. Geo. G.
Central Electric Co.
Crescent Ins. Wire ACable Go.
Electric Appliance Co.
General Eectric Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
lona Mfg. Co.
Metropolitan Electric Go.
National India Rubber Co.
Okonite Co.. The.
Phillips Insulated Wire Go.
Standard Underg. Cable Co.
Taylor, Dee A Mack.
Western Electric Go.
Western Elec. Supply Go.
Woodruff A Co., C. E.

Croas-Arms, Pins and
Brackets.
Adams. W. L. A Go.
Anderson, Albert A J. M.
Central Electric Co.
Electric Appliance Co.
General Electric Co.

' Metropolitan Electric Co.
McLeod, Ward A Co.
Taylor, Dee A Mack.

Cnt-Onts and Switches.
Adams, W. L. A Co.
Anderson. Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Go.
Bunnell A Co., J. H.
C. A C. Electric Go.
Carter A Co., Geo. G.
Central Electric Co.
Cutter Electrical A Mfg. Go.
Cutter, Geo.
Electric Appliance Go.
Electric Selector A Signal Go.
General Electric Co.
Hammond Cleat A Ins. Co.
Hart & Hegeman Mfg. Co.
lona Mfg. Co.
La Roche Eleotric Wks.
Little, F. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co,
Metropolitan I'^lectric Co.
Perkins Elec. Switch Mfg. Go.
Sioux City E. S. Go.
Taylor, Dee A Mack.
Washington Electric Go.
Western Elec. Supply Go.

Desk l^ifflits.
McLeod, Ward A Co.

Dynamos.
Brush Electric Co.
C. A C. Electric Co.
Clark Electric Co.
Colburn Electric Mfg.Co.
Fort Wayne Electric Co.
General Electric Co.
Great We.stern Mfg.;Co.
Gregory, Chas. E. Co.
La Roche Electric Wks.
Mather Electric Go.
McMillan, Hugh.
Rose Elec. Light Supply Co.
Standard Electric Co.
"United Elec Improvement Co
Waddell-Entz Company,
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Blectric Kailways.
Brush Electric Co
Complete Elec. Const. Co.
General Electric Co.
Westinghouse El. A Mfg. Go.

Klectrieai andDIechani-
ealKngineers.

Allen-Hussey Go,
Amstutz, N. S.

Armstrong, Chas. G.
Ar 014, B.J.
Ball,,Wm. D.
Bryan, Wm. H.
Complete Elec. Const. Co.
Comstock, Louis K.
Merrill, BYederick L.
Monrath, Gustave
Osborne Steam Eng. Co.
Osburn, Harry G.
Stone. O. M.
Wirt, Chas.

E:iecti:ij;al Instruments.
Anderson. Albert A J. M.
Bernard Co., The E.G.
Bunnell AGO., J. H.
Carter A Co.. Geo. G.
Central Electric Co.
Cutter, Geo.
Electric Appliance Go.
General Electric Co.
Great Western ;Mfg. Co.
Greeiey A Co., The E. S.

lona Mfg. Co.
Little, P. P. Elec. C. A S. Go.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
McLeod, Ward A Co.
McMillan, Hugh.
Queen A Company, Incorp.
Taylor, Dee A Mack.
VanNuiB, C. S.

Washington Electric Co.
Western Elec. Supply Co.
Whitney Eleclnstrument Co.
Wirt, Chas.

Electrical iSpecialties.
Andrews & Hasehke.
Capitol Model A Mach. Wks.
Electric Appliance Co.
Holtzer-Cabot Electric Co.

lona Mfg. Co.
McLeod, Ward A Co.

Electroliers, etc.
Baggot. E.
Edwards, W. S, Mfg. Co.
Gleason, E. P. Mfg. Co.
Murray A Co., .fas, .1.

Phii-nix GlflsH Co.
Electro-Platlna: iWnch'y.
Colburn Electric Mfg. Co.

Elevatoro, Electric.
Morse, WllllamB A Co.

Enttlnes, Mteam.
Ball A Wood Co., The,
Ball Engine Co.
Case, J. T. Engine Co.
Freeman Sons Mfg. Co.
Weston Engine Co.

FBn 4»nints.
Diehl A Co.

Fibre.
Kartavert Mfg. Co.
Metropolitan Electric Co.
Standard Paint Co.
Vulcanized Plbie Go.

Fire Alarms.
Western Electric Co.

Fuel Economizers.
I''uol I'^conomizer Co.

Fuse AVire.
Electric Appliance Co.
Independent Klectric Co.

(asliiebtlDg, Electric.
Holtzer-Cabot Electric Co.

Gears
Grant, Geo. B.

(weneral Klec. (Supplies.
Adams, W. L. A Co.
Anderson, Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H
Capitol Model A Mach. Wks.
Garter AGO., Geo. G.
central Electric Co.
Colburn Electric Mfg. Co.
Gutter Elpci'-ical A Mfg. Co.
Cutter, Geo.
Electric Appliance Co.
Great Western Mfii. Co.
Greeley A Co., The E. S.

Hammond Cleat A Ins. Go.
Holtzer-Cabot Electric Co.
lona Mfg. Co.
Law Battery Go.
Little, F. P. Elec. G. A S. Go.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
McLeod, Ward A Co.
McJIillan, Hugh.
Queen A Co., Incorp.
Sioux City Elec. Supply Co.
Taylor, Dee A Mack,
Turnquist, C. M.
Western Elec. Supply Co,
\\oodriiff ACo., C. E.

Qlnbes and Electrical
Olass fvare.

Baggot, E.
Gleason E. P Mfg. Co.
Hemingray Glass Co.
Murray I'i; Co., Jas. J.

Phuinix Glass Co.
Oraphiie Specialties.
Dixon Grucihle Co., Jos.

Hard Robber <j<oods.
NewtouRubber Co.

[DsnlatArs nrd Insnlat-
ias materials.

Adams, W. L. A Co.
Anderso 1, Albert A J. M.
Andrews A Hasehke.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Butler Hard Rubber Go,
Carter A Co., Geo. G.
Cutter Elec. A Mfg. Co.
Electric Appliance Go,
Empire China Works.
Great Western Mfg. Co.
Hamm,ond Cleat A Ins. Go.
Hart A Hegeman Mfg. Go.
Hemingray Glass Go.
Holtzer-Cabot Electric Go.
Ind. Rub. A Ins. AVire Co.
lona Mfg. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Little, F. P. Elec. C. A S. Co
Manhattan Elec. Sup. Go.
Metropolitan Electric Go.
Moore, Alfred F.
Munsell A Co.. Eugene.
McLeod, Ward A Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Paint Co.
Taylor, Dee A Mack.
Vulcanized Fibre Go.
Western Elec. Supply Go,

Insnlai^d IVires and
Cables—Magnet Wire.

Adams, W. L. A Go.
American Electrical Works.
Bishop Gutta Percha Go.
Brixey, W. R.
Bunnell A Co.. J. H.
Garter A- Co., Geo. G.
Central Electric Go.
Creseentlns. Wire ACable Go.
Gushing A Morse.
Cutter, Geo.
Eastern Electric Cable Co.
Electric Appliance Co.
Independent Electric Go.
Ind. Rub. A Ins. Wire Co.
;Metropolitan Electric Co.
Moore, Alfred F.
Mc:Millan. Hugh.'
Nationa,l -India Rubber Co.
New York Insulated Wire Go.
Okonite Co., The.
Phillips Insulated Wire Co.
Roebling's Son'sCo.,J. A.
Standard I'nd. Cable Co.
Taylor, Dee A Mack.
Waddell-Entz Company.
Washington Electric Co.
Western Electric Go.
Western El* c. Supply Co.
Woodrutf A Co., C E.

Lamps. LDcandescent.
Am. Electric Mfg. Go,
Beacon Vacuum Pump A

Electrical Co.
Bernetein Electric Go.
Buckeye Electric Go.
Carter A Co., Geo. G.

Central Electric Go.
Electric Appliance Go.
General Electric Co.
Great Western Mfg. Co.
Lasell A Co., Edw.
Matner Electric Co.
Metropolitan Electric Co.
New York and Ohio Go.
New York Electric Go.
Royal Arc Electric Co.
I'livlor. Dee A Mack

Liehtnlns Arresters.
Central Electric Co.
Electric Appliance Co.
Wirt Chiis.

iUagnet Wire.
(See Insulated Wires.)

Mica
Johns Mfg. Co., H. W.
Munsell A Co., Eugene.

Mining: Apparatus, Elec.
General Electric Co.
Independent Electric Co,
WestinghouBe El. A Mfg. Co.

Motors.
Boston .Molor 1 'o.

BruBh Electric Co.
C. A C. Electric Co,
Colbnrn Electric Mfg. Co.
Day-Mob(--ri< FJec.Co.
General Electric Co
Groat Western Mfs;. Co.
Gregory. Chas. E. Co.
La Roche Electric Wks.
Mather Electric Co.
McMillan. Hugh.
Sioux City E. S. Co.
Taylor. Dee A ilack.
Waddell-Entz Company.
Westinghouse El. A Mfg. Co.

Paints,
Standard Paint Co.

Patents.
Stocking, E. B.

Phosphor Brooze.
Phosphor Bronze Sm,Co.,Ltd.

Platinum.
Baker A Co.

Porcelain.
Empire China Works.

Publishers, Electrical.
Electrician Publishing Co.

Push Buttons.
Central Electric Co.
Electric Appliance Go
Metropolitan Electric Co

Rheostats.
General Electric Go.
Washington Electric Go.

Sal Ammoniac.
Inn is A Co.
Klipstein, A,
Law Battery Go.

Second-Hand Electrical
Machinery.

Gregory, Chas. E, Co.
Rose Elec. Lt. Supply Co.

Silk Braid
Boston Braid Mfg. Co.

Speakins Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R
Western Electric Go.

Speed Indicntors.
Queen A Co. Incorp.
Whitney Elec. Instrument Co
Steam Keating.
Webster A Co., Warren.

Steam Pumps.
Worthlngton, Henry R.

Sioras*' ttatteries.
Accumulator-Co.. The
Bradbury-Stone Elec, S. Go
Day-Moberg Elec. Co.
Elec-Power Storage Co
Hubbard v^: Co.. Wni.
Electric Storage Battery Co.
PumpeHy-Sorley S. B. Co.

StoTes. Electric.
Consolidated Car-HeatingGo.

Street Cars.
Brill, J. G. Co.

Tapes, insulating;.
American Electrical Works
Central Electric Co.
Crescent Ins. Wire AGftbleCo
Gushing A Morse.
Electric Appliance Co.
Metropolitan Electric Co
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co., The.
Phillips insulated Wire Co
Standard Paint Co.
Taylor, Dee A Mack.

Telegraph .Apparatus.
Central Electric Co.
Electric Appliance Co
Electric Selector A Signal Co
Greely A Co., TheE. S
Metropolitan Electric Co
Stone, O. M.
Western Electric Co.

Telephones,
D'Uuger Elec. Tel. Mf"-. Co
Lasell A Co., Edw.
Manhattan Elec. Sup. Co
Western Electric Go.
Western Tel. Const. Go.

Transformers.
Hornbery;er Elec. i\Ifs-. Co
Stanley Electric Mfg.' c'o
Taylor, Dee A Mack.
Western Elec. Supply Co.

Trucks. Eleciric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Tools.
Lunkenheimer Co., The.

Turbine Wheels.
Dayton Globe Iron Works Co
Letfel ACo., Jas.
Smith. S. ^Morgan.
Stilwell A Bierce Mfg. Co.

Universiiies.
Correspondence School of
Technology.

Institute of Technology.
Valves.
Lunkenheimer Co.. The.

Tarnishes.
Standard Paint C^.

Water Beaters.
Webster A Co.. Warren.

W^ater ^Vheels.
Leffel A Co., Jas.
Smith, S, Morgan.

Wire, Bare.
Anderson, Albert A J. M
Bishop Gutta Percha Co.
Central Electric Co.
Crescent Ins.Wire ACable Co

'

Electric Appliance Co.
Independent Electric Co
Ind. Rub. A Ins, Wire Co
National India Rubber Cu
Okonite Co., The.
Phillips Insulated Wire Co.
Roebling's Sous' Co.. J. A.
Standard Uml. i 'alilc i ,1

Taylor, Pjtg A Mai:k
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Low lnsulation =

High Insulation

High Insurance.

Low Insurance.

INTERIOR CONDUITS AND OKONITE WIRES GIVE HIGH INSULATION, HENCE

Interior ConduitsH- Okonite Wire= Low Insurance.

CENTRAL ELECTRIC COMPANY
116 and 118 Franklin St., Chicago.
rCATE CITY ELECTRIC CO., KANSAS CITY, MO.

SPECIAL ACENTS:|gQg.p^gp,^ ELECTRICAL SUPPLY CO., ST. LOUIS.
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The powers ot man
have not been exhaus-

ted. Nothing has been
done by him that can-

not be better done.

There is no effort of

science or art that may
not be exceeded.

What the productive

genius of the 20th cen-

tury may evolve in the

way of an Incandes-

cent lamp we know not

TO-DAY.

Buckeye

'-^aii,;,,

Yes, we HAVE reduced

our prices, but NOT at the

expense of QUALITY.

We manufacture but ONE,

THAT A HIGH GRADE lamp.

Our prices are as LOW as those

named for CHEAPLY CON-

STKUCTED lamps which in

equality are "so middUng, BAD
were better." Product of this

kind is a LUXURY we can-

not afford.

Shipments are being made

from CHICAGO STOCK.

"Special Coiled Filament."

"Individuality and Beauty of liluml-

nation."

"Pure WHITE Light."

"Absence of Bulb Discoloration."

"Satisfactory Length of Life."

"Low COST of Operation."

"Prompt Shipment."

"FACTORY Prices to ALL."

These are SOME of onr BUSINESS 6RINGERS.

Is ACKNOWLEDGED to be

the BEST that genius, skill

and capital has yet produced.

Of COURSE you have

heard that the injunction

against this company was dis-

solved WITHOUT BOND. Our

patrons therefore have noth-

ing to fear from SUITS or

THREATS on account of in-

fringement.

The Buckeye Electric Co.
CHICAGO,

753 Monadnock BIdg.
FACTORY,

Cleveland, Ohio.
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STORAGE BATTERIES, FOR TROLLEY LINES
.^.TVX)

Central Lighting Stations.

Properly Installed and Guaranteed.

REQUIRE

Less InYGstment

Less Power^

Less LaioL

SECURE

Greater Economy,

Constant Load^

Constant Voltage.
[Our 30 H. P. cell (12,000 ampere hours)!

occupies one half cubic yard. J

The Accumulator Comoany,
224 Chestnut Street, Philadelphia.

the"MORRIN" climax STEAM GENERATOR
Has been acknowledged by all practical minds,

the Best Boiler Invented.

A TESTIMONIAL.
FROM THE LABORATORY OF THOMAS A. EDISON.

Orange, N. J., February 6, 1894.
Clonbrock Steam Boiler Works, Brooklyu, N. Y.

Dear Sirs:—Your letter of SOtli ultimo is received. I have a Climax Boiler, and it is

giving great satisfaction. Talcing everything in consideration, it is, inmyojjiniou, practically
and theoretically, the best boiler so far invented. Yours truly,

Thos. a. Edison.

A Partial List of Recent Installations.
The Westineliouse Electric Company,
The Brush Electric Co., -

Chicago Arc-Light and Power Co,,
The Newark Electric Light and Power Co.,
The Edison Electric 111. Co.,
Essex County Electric Co.,
New Britain Electric Co.,
Safety Electric Light Co.,
Thomson-Houston Electric Co.,
United Electric Light and Power Co.,

Pittsburg.
Baltimore.
Chicago.

Newark, N. J.
Brooklyn.

- Orange, N. J.
New Britain, Conn.

New York.
New York.
New York.

These Boilers built in units from 50 to 1500 H. P.

MANUFACTURED BY

CLONBROCK STEAM BOILER WORKS,
Court Creamer, Lorraine and Smith Sts.,

Send for New Catalogue, BROOKIaTIff, W". Y,
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THE HOWARD SYSTEM.

itTHE NEW INCANDESCENT ARC LICHT.99

PERFECT DlSTR!BUT(ON
OF LICHT. FOR ALL CIRCUITS. COST OF TRIMMING REDUCED TO A

MINIMUM.

ci'i--- pj=^e

APPURTENANCES CAN BE ATTACHED TO ANY MAKE OF ARC LAMP.

"The importance to the future of the electric lighting industry
cannot be over-estimated." The Electrical Engineer, Neiv York.

"The most efficient spark arrester presented."

C. M. GODDARD, Sec,
International Underwriters^ Asshi.

"The best spark arrester that can be devised."

F. E. CABOT, Supt,
Boston Board ofFire Und.

"Unqualified approval

as a spark arrester."

C. M. GODDARD,
Treas.,

jy. E. Ins. Exchange =

"A complete fire pro-
tector and practical ap-
paratus."

A. C.DUNHAM,
Pres.,

Hartjord Elec. It. Co.

I

Life of one pair of /e inch carbons over 100 hours

This system has been introduced in the City of Hartford, Conn,

by the Connecticut Royal Arc Co., and has been in continuous opera-

tion on street and commercial circuits for the past five months.

Merchants in the City of Hartford employing Arc Lights by adopt-

ing this appurtenance have been able to save 33)^ per cent, from
established rates made by the Hartford Board of Fire Underwriters.

The commercial advantages enjoyed when this equipment is

adopted are many: Cleanliness, removal of anxiety in regard to

fire and the necessity for trimming the lamp reduced to twelve
times per year, where average lamp hours are employed.

THE ROYAL ARC ELECTRIC CO., u. s. A. 143 Liberty St., New Yorkt
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i

i

In addition to the attractive line of Specialties that are here represented,

our line of Electrical Supplies is

COMPLETE IN EVERY DETAIL.
We make a particular point of prompt shipments and careful, personal attention to orders, and

look particularly after the interests of our customers.

Always give us an opportunity to make prices on any Supplies you may require. It is

generally known that

WE MAKE PRICES TO SELL.

ELECTRIC APPLIANCE COMPANY,
E^lectrica.1 Supplies,

242 MADISON STREET, - CHICAGO.



WESTERN ELECTRICIAN. March 3, 1894

THE ROOT (Improved

Water-Tube)

BOILUR
FOR

ELECTRIC LIGHT
POV^^ER PLANTSAND I^ %^ WW ^blm U ^M^^l^ I %^ (The Root Improved Water-Tube Boiler.)

AND STREET RAILWAY STATIONS,

Aisolute Safety with Highest Possiile Economy.

ABENDROTH & ROOT MFG. CO.
P

Catalogue? 28 CLIFF ST.. NEW YORK.

We Want Western Business

LA ROCHE ALTERNATORS.
MANDFACTORED IN SIZES FROM

25 to 5,000 Lights,

SINGLE OR MULTIPHASE.

Direct CoDnected Dynamos.

Direct Current Generators.

PHILADELPHIA, PA.

DISTEICT OFFICES:

'Sew Yorh, San Francisco,

Boston, Chicago,

Knoxvillr, St. Iionis,

Cincinnati, Pittsburg, Mobile.

l,O0OiI.ig;ht Alternator.

HOOD & 0S6URN, 239 La Salle Street,
^SEX€-'^^0«

OWEN FOeo, RIalto Building
f
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INSULATED WIRES AND CABLES.

HIT THE BULL'S EYE!

AND

SECURE THE HIGHEST GRADE

OKONITE INSULATION "'""H^ElJ^fcl^TT^i
i:"=" THE BEST.

Before placing orders for your House Wiring, Line Construction or Railway
Work, write us for Quotations.

The Okonite Company, ltd

13 PARS ROW, IT. T.
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STORAGE BATTERIES.
Electric - Power Storage Company,

Manufacturers of

Standard Storage Batteries.

No Short Circuiting; No Sulphating. Lowest Internal Resistance,

Large Delivery, Highest Efficiency.
Adapted to all purposes to which Storage Batteries are applicable.

Batteries for Lighting or Power Plants.

BATTERIES FOR CENTRAL STATION WORK.
Batteries for Telegraph, Telephone, and

Phonograph Work.

SPECIAL CELLS FOR SURGICAL AND MEDICAL WORK.
Cells from 10 to 2,000 ampere-hours' Capacity. BATTERIES FOR ELECTRIC LAUNCHES

ASPECIA.LTY. SPECIAL CELLS FOR SPECIAL PURPOSES. ALL CELLS TESTED AND
GUARANTEED. COMPLETE LIGHTING AND POWER PLANTS INSTALLED.

FOR PARTICULARS AND ESTIMATES, ADDRESS,

ELECTRIC-POWER STORAGE CO.,
Room 1210 Havemeyer Building, 26 Cortlandt Street, New York City.

ESTABLISHED 1848.

I
?

OFFICE:

COVINGTON, KY.

FACTORIES:

MUNCIE, IND.

Standard Screw Glass Insulators, Floor Insulators,

Glass Break Knobs, Battery Jars,

Arc Light Globes for All Systems,

Colored Glass Insulators to designate different currents.

WORK ON SPECIAL DESIGNS A FEATURE.

Send Model or Drawing and tve will furnish estimates.
•''*^K

•^J
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Ti/y-. 'Jaa—IIth-.—1894

4155.

W.R.Brixey Esq.-

Manufacturer of Ker-ite

Insulated Wires & Cables

203 Broadway. New York.N.Y.)

Dear Sir,

Replying to your enquiries.

1 beg to state that it is now over two years;

since we ordered from your fifm the 6000 feet of 18 Conductor

Aerigl Xerite Cable, for use in the Tunnel under the St. Clair River,

between Sarnia Ont.and Port Huron Mch.

We have pleasure in stating that during the whole of this

time, alt hough the Cable has been continually subjected to the se-

vere best of steam &c,it has given perfect satisfaction.

Yours truly.

Treasurer and
Sup't of Suppliest

Kerite Insulated Wires and Cables
Received the only award at the World's Fair for "High Insulation, Excellence of Material, Durability and

Reliability under the Most Exacting Conditions." Over 300 miles of 8-conductor Kerite Aerial Cable con-

structed for and now in use on the New York Central and Hudson River Railroad Co. The Longest Length
of this class of Cable ever put in use.

W. R. BRIXEY, Manufacturer,
J. E. HAM, GENERA.!. AGENT, 203 BROADWAY, NEW YORK.

CAI^IFORiriA

:

IVKW ORI.EAN8

:

CHICAGO: CINCINNATI :

CAUFORNIA ELEC. WORKS, NEW ORLEANS ELEC. CO. CUSHING & MORSE, CREAGHEAD ENGINEERING CO.,

San Francisco. 225 Dearborn St. 296 Plum St.
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MAKO S. CHAPMAN, Pros. THOMAS 0. PKRKINS, Vicc-Pres. .lOIlN L. Bll,\C:E, Sec and Trcas. TIIEO. a<)NET,8upt.

The Mather Electric Co
3\/j:ctrLoliositor, Oorxn.

COMPLETE ELECTRICAL EQUIPMENTS FOR LIGHTING AND POWER PURPOSES.

0

DYNAMOS
FROM

50 to 3,000 Lkhts.

MOTORS
FROM

I to 300 H. P.

Street Railway Generators

AND

Statien Equipment

TO

500 K. W.

We shall, as for the past thirteen years, maintain our reputation as manufacturers of the
most modern and reliable direct current apparatus that

brains and money can prodtice.

Correspondence solicited from parties and individuals contemplating a purchasing or

installation of electrical apparatus of any nature whatsoever.

THE MATHER ELECTRIC CO., - Manchester, Conn.

Don't make a
Alternating Arc
investigating

^';:i!n

By Buying any
Lamp before

the

MOIT-ARC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-

equaled simplicity with absence of all objectionable features heretofore
present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers will be STUCK on because they don't

have to MONKEY with it every few days, taking it down to clean

and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY CO., Butfale, N. Y.
McDOUGALL, LUCAS & CO., Cen'l Western Agents, The Rookery, Chicago.
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BRUSH. Broad BRUSH.
Patents on

Brush Double Arc Lamps
Sustained by Sixteen Decisions

OF U. S. Court.

Tlie Only Lamp for all Night Lightini

.0 u««
.jumii, mm pymuiQ.

d...
2000 C. P.

The brush ELECTRIC CO.,



WESTERN ELECTRICIAN. March 3, i8y,|

Arc Globes and Incandescent Shades.
We make a Specialty of these goods, and can always

make prompt shipments.

JAMES J. MURRAY & CO.,
MURRAY FLINT GLASS WORKS,

TRENTON AVE, CULVERT and WATERLOO STS

,

PHILADELPHIA, PA.

THE

BOTTOM HAS DROPPED OUT
OF PRICES

Just at present, but is likely to be found again

soon, so if you want anything,

NOW IS THE TIME TO BUY!
Ask for quotations on

Railway Generators, Moiors, Station Appliances, Line
Supplies, Mail Bonds, Mtc.

Incandescent Generators and Lighting Svpplies.

Stationary Motors, (Constant Potintial).

House Goods, including Annunciators, Batteries, Bur-
glar Alarms, Bells, Pushes, Etc.

Telephone Magnetos and Supplies.

Magnet Wire, No. 3 to 36, B. & S. Cotton and Silk

Covered. _^^^^^^

HUGH McMillan,
1427 Woodward Avenue,

DETROIT, - MICHIGAN.

MEISSMR'S IMPERIAL

Rheostat and Stage Dimmer.

Contact made on wires

direct instead of on seg-

ment face.

Changes from light to

dark and vice versa, made
perfectly even and gradual.

Finest scenic effects

produced without difficulty.

INCOMBUSTIBLE,
DURABLE,
COMPACT and

REASONABLE IN PRICE.

Meissner's Improved Theatrical Focusing Lamp—best

in the world.

Meissner's Focusing Lamp for photo-engraving and

eoscopic work has no equal.

ster-

For pariicniars ppply to

WASHINGTON ELECTRIC CO.,
197 and 199 8. Canal St., Chicago.

THE CHLORIDE

ACCUMULATOR.
Cells from lO to S,000 amp, houra

Capacity.

Central Station and Traction Cells a Specialty.

BATTERIES FOR ISOLATED LIGHTING AMD
POWER PLANTS.

Catalogue gives FACTS and FIGURES.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Building:,

PHILADELPHIA, PA.

CHICAGO OFFICE, 302 Owings BIdg.

CHAS. BLIZAKD, Qen'l Sales Agt.
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We are the

General Western ^genis
for the

VIADUCT MFG. CO.,
of BALTIMORE, MD.,

and have n fall line of

COMPl^ETJG TKIiEPHOMKS,
Telephone S^vitcli Boards,
Magneto BelU with Patent Arm-rest Switch,

Magneto Bells for Testing Purposes,

District Messenger Boxes, etc., etc.

These goods have long been regardetl as

the BfitiT. Get our circulars and prices.

Deliveries made from Chicago !$TOCK.

We are also the

Sole Iflanufacinrers

of the popular

MONAEOH
Incandescent
liAHI PS.

I he large and increasing demand for

this lamp shows better than anything

else the f<;ood results onr patrons se-

cure in their use, because they are well

and carefully made, au<l our prices
are low, too,

Let us ship you a trial lot, which we

{guarantee as we represent.

All styles shipped promptly.

EdDirard Lasell & Co.,

225 Dearborn Street, CHICAGO, ILL.

\

We are prepared to faralsh firBt-olass telephone receivers in quan-
tities at very low prices.

Our complete outfit, Including trangmitter, receiver and sigDalinR
apparatus, "vill be ready for delivery after February 1.5lh. These
outfits will have an automatic clrcnit-chaoging device, which we
guarantee is no infriogement.

We are headtiaarters for telephone receiver shells, per-
manent bar magnets, magneto bells, line material, etc.

THE ME8CO DRY BATTERY
Is recommended for telephone traDsmitter and all other open clrcnlt
work. Over 200,000 in use. PKfCBt^ u£D1TC£I>,
making it the cheapest reliable open circuit battery on earth,

(irI>:T OUK PRtt'Cmon Leclaoche batteries, zinca, Manhattan
door opener (no push-out spring required I, watchman's clocka (jast

out). Special low prices on speaking tubes, whistles, bronze push
buttons and annunciators. We have a J OO lot of spun, bronze and
nickel plated push buttons.

If you will send us your address we will get some of your trade

.

Manhattan Electrical Supply Co.,

36 Cortlandt St., NEW lORK.

CHICAGO, Wabash Avenue and Lake Street.

LM-BBLT
MACHINERV CO.,

Engineers, FonnJers, MacMilsls,

CHICAGO, U.S. A.
Manufacturers of the

Ewart Guaranteed Friction Clutcli.

Fibre-Grapliite Self Lubricant Journal

Bearings.

Complete Power Equipment for Elec-

tric Plants.

Standard Water Tube Safety Boiler.

Nicholson Patent Compression Shaft

Coupling.

Coal and Ashes Handling Machinery.

Link Belt

T.INK-EELT
ENGINEEBINO CO.,

Philadelphia and
New York.

Trade Mark.

The "Ideal" Storage Battery
For all Classes of Work where liight and Power are Beqnlred.

Thousands in use ali over the country.

BRADBURY-STONE ELECTRIC STORAGE CO., - Lowell, Mass.
Boston Office, 54tiExcliantse Bide.
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Dealer in all kinds of Electrical Barirains,

216 So. Clark St., CHICAGO, ILL.

A FEW PRICES TO SUIT THE TIMES.
lii'st :!-iiich lOlccti-ieal Bolls ...$0 48

Hesl. Carbon liatterii's 48

I'^aiicy Uron/.i" Pusli Buttons '2't

S[inn Brass I'ush Buttons , . 10

BiU'slar Alarm Door Springs 10

lUirglar Alarm Window Springs 18

One and Two Point Switches Ifi

Ek'Ctric Bull Outfits Complete I 50

Learners' Telegrapli Outfit 2 75

MEDICAL BATTERIES, INDUCTION COILS,
SMALL MOTORS, ANNUNCIATORS,

ELECTRIC ALARM CLOCKS,
GAS LIGHTING
MATERIAL,
SWITCHES,

CUT-OUTS. WIRES, ELECTRI-
CIANS' TOOLS, EXPERIMENTAL GOODS,
AND ELECTRICAL BOOKS OF EVERY DE-

SCRIPTION BOUGHT AND SOLD FOR CASH.

600Z) L/Ottr ImTiense Stack of Electrical Supplies at Half Regular Prices. COOD //VSUi/ir/OA/

The Jupiter Storage Battery
NOTE

1 1. SHORT CIRCUITING ABSOLUTELY IMPOSSIBLE.
3. NO PERFORATED PLATES.

THESE [ \

points] a.

NO "BUCKLING."
VERY SMALL WASTE ON OPEN CIRCUIT.
CANNOT BE INJURED BY ANY NUMBER OF SHORT

CIRCUIT DISCHARGES.
BEST FOR ALL PURPOSES. WRITE FOR PRICES.

We make the best small Motor on the market for Fan Work, Sewing Machines, etc.

The DAY-MOBERC ELECTRIC CO., 54 PEARL STREET,
B0S101T.

STREET LIGHTING FROM ALTERNATING CURRENT DYNAMOS.
Lamps, Series Sockets,

New Prices given on Street Fixtures, Poles,
Bank Boards, Meters

And all accessories for the use of SERIES LAMPS on ALTERNATING CURRENT DYNAMOS.
This system permits a PBOFITABLE and SATISFACTORY method of street illumin-
ation and should be investigated by every plant using alternating current apparatus.

WRITE FOR FURTHER PARTICULARS AND PRICES.

OT7R SERIES LAMPS
Will show you a COMPARATIVE SAVING equal to their FIRST COST in POWER CONSUMED.

BERNSTEIN ELECTRIC COMPANY. 620 Atlantic Ave., Boston, Mass.

To the Intending Purchasers of

Electric Light or Power Cables.
As the result of twelve years of uninterrupted success in catering to

the wants of Wire and Cable buyers, coupled with a fidelity of pur-
pose in the direction of perfect workmanship, we are enabled to

GITAHANTEE
All of our products, and we solicit a continuance of the public's
liberal patronage.

Our list of products includes under-
ground and Aerial Cables, lead in-

cased, for all purposes; Electrical in-

sulated wires and accessories.

STANDARD UNDERGROUND GABLE GO.,

Westinghouse BIdg., Pittsburg, Pa.

Rookery, CHICAGO. Times BIdg., NEW YORK.
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Direct Current Arc Lighting!

THE LOWEST PRICES!
THE BEST APPARATUS!

TDP fPHTPDATflD ^^ ^^ ^^^ same excellence of electrical de-

lilu ItuDluIlAiUll ^^^^ and mechanical construction as all of
our standard apparatus. It produces con-

stant CONTINUOUS CURRENT, is Absolutely Automatic in Regulation, with-

out extra devices, and is the most efficient generator ever
offered. The armature coils are machine wound and of the
HIGHEST grade OF INSULATION.

SIZES: 25, 40, 60, 100 Lamps' Capacity.

Aon T ARilDd
^01" use with these machines are of superior

ARu ilillVll U design, neat in appearance, simple andUii¥ HUtfAi M
^^j.^5ie mechanism.

LAMPS' CAPACITY: PRICE:

25 $1,250.00
40 1,600.00
60 2,100.00

These Prices Include Generator, Lamps and Switchboard Instruments.

LAMPS SOLD SEPARATELY, $17.50 EACH.

Generators and lamps will operate on existing circuits.

We invite correspondence.

IfesMonse Electric SI Uacloriig Go^
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THE WIRT LABORATORY,
ELECTRICAL lESIING AND INSPECTION,

5(i FIFTH AVK., ClIK'AtiO.
Corner Uiiu.lDlph Htreet.

I*TJM1

SAL-AMMONIAC.
Gnarantced Over 99 Per Cent. Fue.

161 Kinzle St.. Ghlcaeo.

MICA

WfisterifelepliieCislrEtiDiCi.,
BUILDERS OF

TELEPHONE EXCHANGES
and APPLIANCES.

TKl,EPHOISKS SOM> OUTRIGHT.
AFPAR VTIIS OP BEST CHARACTKK.

Offices. 410 Monadnock Block. CHICAGO.

J). P. Switches,
Flush Switches,
Decorated China Switches.

Fixture Cut-Ouls,
Ceiling Cut-Outs,

Covered Branches and 3Iains.

Sockets,
Street JFlxtures,
Insulating Joints.

WRITE US.

lONA MFG. CO.,
.136 CONGRESS STBGET. BO!!iTOII[.

THE CORRESPONDENCE SCHOOL OF TECHNOLOGY
nTTTTTT A-NTT* niTTn Instruction by Correspondence. Electrical, Steam and other Branches of Engineering.—E.P Roberts, M. E.; G. T. Hanche't, S. B.

UJjJj VXiLAiNJJ, UniU,, Oscar Antz.M.E.; Jas. Ritchie, B. S.; Franli C. Osborn, C.E.; F. Yensen; L. S. Siebel; H. J. Cook; .J. N. Richardson, bend for ciicular

All Sizes

am
QnalitiK

For Electrical Porposes.

EUGENE MUNSELL & CO.,
21s Water Street, New York.

W. H. SILLS, 86 LaRe Street, CHICAGO, ILL-

Sole Agentefor '*MJcanite."

TELEPHONES.
The only Perfect Automatic Teleplione Switcli

whicli does not infringe.

Patented .January yoth, 18'.ll.

Work Any Distance.

fS No Battery Required.
No Infringement Whatever
Satisfaction Guaranteed.

Suite 55, IVlerchants Building, Chicago.

pOflCELAiNg
lANUFACTORY.

y , _ Station G

'^f^-ri^^J^^ 'BrooklVn,N.Y.

J

Don't Make a Blunder!
But have your burned-out armature rewound

by us wilh our

Improved Insulation.
Satiefaction guaranteed in all Electrical repairing.

Storage batteries recharged and repaired.

Andrews & Uaschke,
Qafl Building, 13 and 15 S. Canal St., Chicago.

,N%^Mj^upf.s P H O S P H O R-B R OHZ E
REC-TfiADE MARKS. I NGOTS, CASTINGS, WIRE, ShEET &C.

ThePhosphorBronzeSmeltincCo.Limited
.2200washrmgt0nave.,philadelph|a.,pa.

^ ORICINAL MANUFACTURERS OF PHOSPHOR-
.- Bronze IN THE United States AND Sole
^ Makers of"ELEPHANT BRAND"Phosphor-Brdnze,

THE PDLLMAN ELECTRIC CO,

winding
ELEgjuiQ MACHINERY,

r & ARMATURES, FIELDS and CONVERTERS.

Motor and Dynamo Inspection and Maintenance,

4z4= So. Jefferson Street, Chicjlg-o.

RE

TUB ostjorne steam Mmmg Co.,

Rooms 714-715, 167 Dearborn St.. > Chicago.
Kepresentative -work now in course of construo-

MoD, 2 000 H. P. Heat, Light and Powei Plant for

the Pabst Heat, Light & Popr^r Co., Milwaukee, Wis.

Those who contemplate the construcliou of simi-

lar plants on Improved and economical lines will

do well to communicate with lis. First, be sure

jou will 78t the best, then go ahead.

:#^%
CANlfF

REGISTERED

Sole Miiniifacturer ot' Micanite Plates, Commutator SesnH-ntP, Rioge,

Wasliers, Tubes, Trouglie, Taper Riuj^s, Cloih, Paint, etc.:

FOR ELECTRICAL INSULATION.

MICA INSULATOR CO.
218 WATER STREET, NEW YORK.

SAL AMMONIAC
(ELiECTRIC BRAND)

ForElectrical Purposes
Gruaranteed 98/99% and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A.KL1PSTEIN, 122 Pearl St., New York

New York Insnlated Wire Co.,
SOI.E BIAIVUFACTIIREBS

GRIMSHAW WHITE CORE
""""' '"'"'"'

WireSf

Single Coated
Wires,

COMPETITION LINE WIRES, GRIMSHAW TAPES, AND SPLICING COMPOUND,

Vulca Electrical Wire Ducts for Interior Construction.

RAVEN CORE

NEW YORK-15 Corllandt St. CHICAGO—78-82 Franklin St. BOSTON—182 Summer St. SAN FRANCISCO—102 Sacramento St.

WECO CARBON BATTERY.
Higb ElectromotiYe Force. Small Internal Resistance.

lilTTLE LIABILITY OF CARBON BREAKING IN SHIPMENT.
SUITABLE FOE BELLS AND GAS LIGHTING.

Prices on Application. '3

WESTERN ELECTRIC COMPANY. ^'^^
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EuQENE F. Phillips, Preat. W. A. Hathaway, Treae. W. H . Sawteb Seo'y

AMERICAN ELEGTRIGAL WORKS,
PROVIDENCE, R. I.

RAILWAY FEEDER AND TROLLEY WIRE,
ELECTKIC LIGHT LINE WIRE,

Incandescent and Flexible Cords,
AMERICAMTE. MAGNET,
OFFICE AND ANNUNCIATOR
FARADAY CABLES. WIRES.

NEW YOKE OFFICE, P. C. Ackerman, 10 Cortlandt Street.

MONTKEAL BRANCH, Eugeae F. Phillips' Electrical Works

El^TABLISBED 1848.

HEMINGRAY GLASS CO,,
OFFICE, COVINGTON, KY. FACTORIES, MDNCIB, IHD.

Standard Screw Class Insulators, -Floor Insulators,
Class Break Knobs, Battery Jars,

t .Arc Light Globes for AM Systems,
Colored Class Insulators to designate different currents.

WORK ON SPECIAL DESICNS A FEATURE.
Send Model or Drawiug and we will furEish estimates.

THE

"CLARK" WIRE. ^
For Switchboard, Railway and Motor use, we make all

sizes of Stranded and Flexible Wire and Cables with Clark's

InFulation.

The Clark Wire has been before the pnblic and in uee for

the pa9t nine jears, and has met with universal favor.

Thoueands of miles of this wire have been sold, and

are in use throughout the United States and Foreign Coun-
tries, and the demand for it is conetactly increaeing, becauee

it always gives perfect saticfactlon.

Western Agents,

GREAT WESTERN MFG. CO.,

ChicagoJll.

In a Letter from ttie Inspector of the Boston Fire Under

writers' Union, he states: " A Thoroughly Reli

able and Desirable Wire in every respect.''

The Rubber used in insnlatlng our Wires and Cables Is es-

pecially chemically prepared, and will not deteriorate, oxi

dize or crack, and will remain flexible in extreme cold

weather, and ie not affected by heat.

We guarantee our Insulation wherever used. Aerial. Under

ground or Submarine, and our net prices are as low, if not

lo""er, than any other first class Insulated Wire.

We ehall be pleased to mail Catalogues with Terms an'l

Discounts for Quantities.

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St., Boston, Mass,

IIenbt a. Clark,
Treas. and Gen'l Mgr.

t^end for Catalogue.

Herbert H. Eustis,

Prest. and Electrician

ft

MANUFACTUKEKS OF HIGHEST GRADES OF

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N. J.

( JOHar A. RO£BIiIIW(>'8 SONS CO , Chlcaeo, lyi I-ake street.
AGENTS! ) SAN FRANCISCO, 35 and 87 Tremont Street,

( KEW YOBK, 117 liiberty Street.

Incandescent Lamps Repaired.
NEW YORK ELECTRIC COMPANY. Canisteo, N. Y. and 225 Dearborn St., Chicago.

VULCANIZED FIBRE CO.
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wii.^»NeTON;Dui. The Standard Electrical Insulating Material ofthe World.

^ngai. A -i=tT.T«aT=nBiT-> 1873.
»OI.£ MABrUFACTUKEKS OF

HARD VULCANIZED FIBRE
OFFICE

:

14 DBX ST , Bf. Y

i^h-^"^^^^*^!"

Cleats, 2 or 3 wire, glazed, $30. P'' 1,000

Insulators, " 12. "

Rosettes, fiiseless, " 6." 100

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

•.• INSULATOR COMPANY,
IS Custom House St., Boston.

D'UNCER
LONG
DISTANCE
ELECTRIC
TELEPHONES.
Sold outright. Protected by

patents which are guaranteed
against iafriogement. Works
satisfactorily on long or ehort
distance: requires co cleaolDg
or repairs; claimed by diBiuter-

eeted experts to be the besh tele-

phone made Adopted by the
Twin Wire Telephone Company
of Chicago, and will be used by
the city in connection with it.

The I>'Unffer Electric
Telephone Mfff. Co

,

167 Dt^arborn St. , CHICAGO

.

GRAPHITE SPECIALTIES
FOS KIiECTBICAI< USES:

OrapUte Bods of Tarions Iiensths, from 1-5 Ohm to 100 Ohms Besistance
to tbe Ineb. uraphite Boxes and Crucibles, Beslsting Heats

of 4,000 Degrees. Inauirles Oladly Ans^reted.

lOS. DIXON CRUCIBLE CO., Jersey City, N. J.

^4 ELECTRIC MOTOR ANo BATTERY.
^^1 ^^B A perfect working model wilh pulley, adjust-

^^^^ ^B able brushes for changing speed, and compound
^^^^ ^M for battery, for $1.0:i by eipress. A 4-inch pol-^^ ^M iehed <ilui)n'nii>n fan, which the motorrunsata
l^^k ^1 hii^h rate of speed, is sent postpaid for 25 cents.

^A I ^H ^B An extra box of compound, about 100 charges, 2n
V^^^^H ^M cents; 5ll charges. 15 cents. Every mnchine war-
^^B^^ ^1 ranted. {Pat. Nov. Jij, 1892, Beware of infringe-^^^ ments.) Stampfor CUcular. Discount to Dealers.

BOSTON MOTOR CO., 17 Battery March Street, BOSTON.

KARTAVERT
THE BEST SUBSTITUTE FOR HARD RUBBER.

A HARD AND FLEXIBLE FIBER.
m SHEETS, RODS and TUBING. FOR ALL ELECTRICAL PURPOSES WHERE

PERFECT INSULATiON IS DESIRED. PATENT INSULATING CLEATS.

The- KartaYsrt - Manufacturing - Co.^

STANDARD TESTING INSTRUMENTS.
We manufacture Ammeters, foUtneters. Galvanometers, Testing Sets, Resistance

Boxes, Photometers, etc., etc., for commercial and laboratory purposes.

The high quality of our instruments is attested by the fact that we received eight separate

awards at the World's Fair.

Before purchasing Measuring Apparatus of any kind, correspond with us, and ask for

Catalogue T (112 pages) which will be mailed free ONLY if this ad. is mentioned.

QUEEN & CO., Incorporated, Philadelphia, U. S. A."Acme" Tcstlne Set. "M. V." Voltmeter.
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K8TA.BLI8BED IN 1861.

E. BKGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QAJS AHD SIiSCTEIC

FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-aUJTOH BTOELB-

&I84 Michigan Avenu«>

FOR SALE.
fi5 Porcelain Double Po'e, Double Branch Cut-

outs. Capacity 75 amperes. No. 1587 Edison
Catalogue "B," page 39- Edetes are slightly

chipped. Price, seventy-five cents ($0.75) each
in lots of five or more.

Odd loBtruiuents, Switches and Rheostats at odd
prices. cHAs E GREGORY CO.,

47 and 49 S. Jefferson St., CHICAGO, ILL.

For Sale. A Bargain.
Fifty Helios AUernatioR Arc Lamps, with Be-

Pietance Coils, Olobes, etc. Also seventeen 2 light

and Ave 3-Hght 31) volt Stanley Converters, all la

Kood conditi<m. The above were used but a short

time during World's Fair and will be so d in lots to

suit. What Offer* ? Address

ENGLEWOOD ELECTRIC LIGHT CO.,
ENGLEWOOD, ILL.

FOB SALE.
n liDeaaaled Opportunity, such as
rarely presents istelf for a moder-
ate Invesiment.

For Sale—either the entire plant or a controling

latere in a money-mabing manufacturing con-

cern Controls several valuable patents. Prices

and terms moderate. Address "'B,"

Cure WESTEaN Electrician,

*; Lakeside Buildiog, Chicago, III.

iIaATINUM^^ For all Purposes.
M Scrap and Native Platinum Purchased.^^ BAKKR & CO., 408-414 New Jersey

Kailroad Ave., Newark, N. J.

m Ready Mada Cut Gears-
Ready Made Cast Gears.
Ready Made Brass Gears.
Gears Made to Order.
Gear Cuttina
Gear Book. 16 cents.
Treatise on Gears, S 1 .00.
Gear Cutting Machines.
GEORGE B. GRANT,
Lexington, Mass-
and 125 South 11th St.,

Philadelphia. Pa.

Stiiweirs Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE 1° Steam

Boilers. Catalogue on application.

STILWELL & BIERGE MFG. CO.,

DAYTON, OHIO.

SEND FOR OUR
Catalogue of

Electrical
Books.

The most complete of Its

kind ever pubbshed.

Bent Free to Any Addreas,

We are Headquarters

In the West for ELEC-
TRICAL BOOKS, and fill

orders promptly, pre-
paid, onrecelptof price.

Electrician Pibllfhinf: Co,
6 Lakeside Building,

Clilcago, Hi.

CAPITOL

MoJel aul MacMoe Worls.
Manufacturers and DealerH in

Electrical Supplies
or ALL KINDS.

Electrical Repairs a Specialty.

BliSCTBICAl. COaiTBACTOBti.

Room 21, 83-85-87 Fifth Avenue, Chicago.

S25to$50
per week,
toAccntA,
LadlcH or

Gentlemen. u>iiicr or Mlllni;

'•OldKcllablePlutcr." Onl^
pramicul way lo rtplaic rust; and
iv>irn IciiiTeH, Torldt, (.poons etc;
ijuickly doiic by (lipping inmellcd
irii.'tal. No experience, polishing

or initchinerj. Thick plwe at one
ojiiTaiiou; laais 5 to lOvears; fine

liiiisli when taken from the plater.

Kvery raraily hn-s plating lo do.

Plater sells reiuiily. Prnfiis large.

W. P. Ilnrritnn & L'u.. Colombus.O.

G
ONTRACTORS.
Electric Light Wiring, Fire Alarm Systems

Annunciators, Belts, Tubes, etc.

THE ALI.EN-HUSSEY C03I PANY,
Tel. 3626. 235 Dearborn St., CJiicagro.

TWO LEADERS!

The Cartridge Dry Battery. M^i
The Imperial Dry Battery.

Kflicient ! Durable

!

Perfect

!

Keniarkable Povrer ! liong liife

!

Gunranteed to be without all defects heretofore found
in diy batteries. Will not deteriorate when not work-
ine. A trial will demonstrate their superiority over
others. For further information address

MIAMISBURG ELECTRIC CO.,
miAniiSBtiBe, oBio.

FOR SALE.

&3

K
BRA.SS FOUNDRY.

BATTERY XtLNC/l
§ S. C. ELECTRICAL SUPPLY CO.

IXl SIOUX CITY. IOWA

POSITION WANTED.
By thoroughly competent man as arma-

n. re winder; 6 years' experience at T.-H.
E. Co. alternators of all styles; also R. R.
winding; a good mechanic; best of refer-

ences. Address C. A- ¥j.,

Bix TOl, Moreland, Chicago, Id,

The engagement of Mr. F. H Hayward
as Salesman f^r thi^ Company terminates
the first proximo, and he will not repre-

sent it in any capacity from and after this

date. THE BALL & WOOD COMPANY.
Dated New Yorlt, Feb. l'2tli, 1834.

No. 15 Cortland St.

NOXZCE.
The chairman of the Fire and Light Com-

mittee of the Corporation of the City of

Ottawa, Piovince of Oatario, Dominion of

Canada, will receive propositions for the

erection and installing of a complete Elec-

tric Light plant. Arc System, for street

lighting, 500 lamps of 2,003 candle power.
For further particulars or information all

communications must be addressed to

Alderman Campeaa,
Chairman Fire and Light Committee,

Ottawa, Ont., Canada-

Chas. E. Gregory Co.,

47 and 49 Sonth Jefferson Street,

CHICAGO,

Have bought all of the World's Fair Electrical

Equipments (that they could), and beg to an-

nounce bargains extraordinary all down the line

from a 100 K. W. Generator to a 1-16 H. P.

Fan Motor.

An Alisolnte Giarantee Placed on Every MacMfle SMppel

WANT YODR INQUIRIES!

¥00 WANT OOR BARGAINS

!

HUMP YOURSELVES ENOUGH TO MAKE THE HUMP VISIBLE.

Are You With XJs, or "Agin" Us?

mm>l

RENEWABLE SEAT

GATE VALVE.
Compact Durable Low-Priced

asHS^^SSBsSM

The Standard Open Circuit Bat-
teries of the World.

Send for CiRCULAit and Pkiokb.

THE LECLAN6HE BATTERY GO.

Ill to 117 Bast 131st St., N. K.
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VICTOR TURBINE WATER WHEEL.

STOP RIGHT HERE

«v

The attention of ELECTRIC COMPANIES is caMed to this CEl^E.
BRAXCD ^VAXEK WHEEL as particularly adapted to their use
on accouDt of its remarkably steady motion, lii;?li flipeed
and g;reat Eflioiency, and lar;:;e <Japacily for itsaiametei-,
being double the I*o"wer of most wheels of same diameter. It is used
by a number of the leading electric companies* with great satisfaction. In the

economical use of water it is without an equal, producing the highest per cent

of useful e^ect sruaranleed.
SENO FOR CAXAl^OOUE ANU PARXICCILARS.
Our Horizontal "Victor" is highly recommended, as no gears are required

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of 12 inch VICXOR

XURBIWES arranged on a horizontal shaft with Cast-Iron Flume. Draft

Tubes, End Bearings for Shaft and Driving Pulleys complete, all mounted upon
a substantial c^st-iron bed plate. The entire arrangement is very complete and
st.ictly first-class in every particular. We are now prepared to furnish Victor

Turbines, either single or in pairs on horizontal shafts, and where the situatioa

admits of their use, we recommend them.

STILWELL & BIERCE MFG. CO., DAYTON, OHIO.

And take a look at the latest emanation from our

brains. It is already well known throughout the

land, but you may not have

heard of it ; therefore, we
would say it is

THE LAW CARBON
POROUS CUP CELL.

The illustration shows the

carbon porous cup of the

cell, with its removable car-

l on cover, which allows the

removal of the depolarizing

agent whenever it has be-

come exhausted or deteri-

orated through over work. It also shows the jar

cover carrying the zinc rod. Further comment is

unnecessary. You will readily see that we have a

good thing.
^^^ g^^^jgy pg_^ gj j^jjij g^^^^gy Y(jjjg_

THE

CLARK

ELECTRIC COMPANY,
192 Broadway, New York,

Manufacture under their own patents Arc
IjiShting Appui-atns for every purpose.

Tiie Clark AlteraatiuR Current Arc Lamps and
the larh Arc Lamps for lucandesoent Circuits
are known to be the most reliable and durable ever
made, and lead all othera in cheapness to tbe
user. Our Are Lamps for high tension are the
steadiest ever made. Our reference is onr
eostomers.

SPEAKING TUBES AND WHISTLES.
Oral, Electric, Pneumatic and Mechanical

ANNUNCIATORS AND BELLS.
Full liine Always ia (Stock.

W. E. OSTRANDER & CO.,
!S04: Fulton St., WewA^ork.

Factory, Utll and 14(JS DeKalb Ave., Brooklyn, N. Y.
i;;s^Send for New Catalogue. Out August 1st

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.

Gives more power a^^ to d ame'er wiih a higher percentage of
useful effect than any other water-wheel hert'totore made. All
sizes, right and left hand, are built from patterns perfected under
syeteoiatic tests in the Uolyoke Tesliog Flume.

Parties having power plants which are unaatisfnotory, and
tho e contHmplaiing the improvement of powers, will find It \o
their interest to confer with me, as I am willing to guarantee re-
sults where others have failed, no matter what make of turbine
has been in use. State requirements and send for catalogue.

S. Morgan Siiil, Tort, Pa.

"IDEAL" INSULATED COPPER WIRE.
cxct:

Best Substitute for Rubber.
xjM'sxTXj.^TFxosa'. XjOira- ImI.:f*:es. XjO'v\r coso?.

' uakufactitae:!) bv

PHILLIPS INSULATED WIRE CO.
WEW YORK OFFICE: 39-41 Oortlandt Street.

Electric Appliance Co., CHICAeO. Partrick&Carter Co, FHIIiADEIiPHIA.

FACTORY: PAWTUOKBT, R. I.

Electrical Bnsineerlns Co., MINIIEAPOIilia.

SSgWATER WHEELS
This Justly Celebrated Wheel is Built in Many Styles on

UPRIGHT AND HORIZONTAL SHAFTS.
It is SPECIALLY DESIGNED and ADAPTED for driving

ELECTRIC LIGHTING AND POWER PLANTS.
Onr new Wheel secures a remarkably lii;;li tniaraiit«ed perpentaere. and wondorfal steadiness of

motion, under variable loads in practice. It :irtbrds an nnequaled (concentration of powpr within a amall
space; and an anprooodented hie:li velocity for a fjiven power.

Its easily and qniekly operated balanced ^atc affords prompt and efficient control l)y a governor, and
consequent Sine reernlation. These wheels are in many instances operating the best electric plants in this and
other conntries, fully demonstrating their remarkable adaptation to that use,

The attention of Electric Engineers, and others contemplating water power improvfinients is directed to our
work. We will send a line large pamphlet, 112 pages, fully describing tbe wheel and various plans of application.

THE JAMES LEFFEL & CO.'''ro^^/w'^o^''Kc^"v^°'

ELECTRICAL
BOOKS.

Orders Filled Promptly,

Electrician Publishing

Company,

6 Lakeside Building, - CHICAGO.
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PAETIOULAELT ADAPTED TO DEIVING

Electric Light and Power Stations
r^TsTTTTT!^ On account of Ub high efficiency at all etagee of gate, BteadloesB of motion and easy working gate, the con-
JJ 'Ji^—-* 1" Btraclion of which makea It the meet aeiiBltive to the action of a governor of any wheel on ihe market.

.iJi

^ammmw^ i^««B #% * •v A I ^% #« 1 9p lilastrating varlous BtylBB of Setting OD both vexlcal andSEND FOR CATALOGUE ^
horizontal sbaf!.

THE DAYTON GLOBE IRON WORKS CO.,

DAYTON, OHIO.SOCCBSSOBS TO
STOUT, BIlIiLS A. TEHIFIiE.

Artistic Slate
FOR

i^wltch Boards,
8n itch Uiwes.

UheoHtat Boxes and Buses.
Battery Boxes and Covers.

Fase Boxes and Bases.
And Tor liamp Bases,

All Purposes Requiring
Slate, plain or finished.

We sell the floeet \'ermoDt S ate, aud liQish in

UuU Black.
Polished Black,

Bloodstone or HVarbleized.
Italian, Tennt^nsce, and

Vermont llarble.
9Ie:\ican «»nyx and

Grained %Voods.

Very low prices quoted ou sizes to ordtir.

The Independent Electric Co.,
39tU St. and Stewart Ave., CHICAGO.

ELECTRICAL ENGINEERING
Tanffht thnrouehly day and night at the ITVSTI-
TUTE of TEC^HKOLOOV, 151 Throop
&4treet. Chicago, III. Amatenre, Artisans
and others aeeletod Practically In any line, and
inFtrncted in the latest and most improved
methrds.
Mechanical Draughting, Mathematics, Elec-

trical ('Hlcuiatione, Archiiectnre, Mechanics, also
lu^htdayand niyht.

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and su'table for office ot

home use, is issued by the Burlington
Route. Copies will be mailed to any ad-

dress on receipt of twelve cents in postage
by P. S. EusTis, Gen'l Pass. Agent, (J- JB.

& Q. R. R., Chicago, 111.

OKDEKS
For any electrical book published filled

promptly on receipt of price.

ELECTRICIAN PtJBLISHINQ COMPANY,
Lakeside Building, Chicago.

CarryingFUSE WIRE^ *^»"^'*

AND LINKS h capacity

FOR ALL SYSTEMS.
Absolutely

Uniform.

The Independent Electric Co.,

39th St. and Stewart Ave., Chicago.

EnrrAto gap.

BIG
FOUR
ROUTE

TO

Washington, D. C,
VIA

Cincinnati and
V. & O. K'y.

CITY TICKET OFFICE,

234 Glaik St., Chicago.

4. C. BRILL COMPANY, - - PHILADELPHIA,
BUILDEES OF EAILWATAND TEAMWAY CAES OP ALL GLASSES.

Soeclal attention given to the baUding of Electric Motor and Trail Cars.
Bullders.of Brill No. 21 Truck with solid forged frame, and "Eureka" Maximum Traction Pivot \ Truck.

S. BERGMANN, President.

OUR INCANDESCENT ARC LAMP is acknowledged the best for both

Alternating and Continuous Current.

STANDARD AND ORNAMBNTAL LAMPS
OF BOTH KINDS.

Send for Reduced Price List of the Celebrated

NiJRNBERG CARBONS.

GENERAL INCANDESCENT ARC LIGHT COMPANY,
1>. C. Lamp.

169 Adams Street,

CHICAGO.

NEW YORK. Ko. S4S5.
A. C Lamp.

572 to 578 First Avenue,
NEW YORK.
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FORT WAYNE ELECTRIC

FORT WAYNE, IND.

... MANUFACTURERS OF

Electrical Machinery
.... UNDER THE

PATENTS OF JAMES J. WOOD.

For Arc Lighting, Direct Current Incandescent Lighting,

Alternating Current Incandescent Ligting, Power Transmis-

sion either by Direct or Alternating Currents.

Arc Lamps for Constant Potential Alternating or Rail-

way Circuit.

LOW PERIOD DIRECT CONNECTED fllTERNflTQRS.

The new "WOOD" Transformers have the highest ef-

ficiency and best regulation of any yet produced. They are

easy to install, light weight and very handsome in appearance.

Parties requiring Transformers would do well to get our

estimates before purchasing.

BRANCH OFFICES:

42 Broad Street, New York City.

185 Dearborn Street, Chicago.

907 Filbert Street, Philadelphia.

405 Times Building, Pittsburgh.

Kirk Building, Syracuse.

57 E. State Street, Columbus, O.

35 New Montgomery Street, San Francisco.

Cor. Main and Field Streets, Dallas, Tex.

62 Union Street, New Orleans, La.

Southern Electric Mfg. and Supply Co.,

Baronne Street, New Orleans, La.
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WONDERFTTL
Is the only word which will convey anything like an adequate idea of the

New Magneto Telephone
Now offered to the Public by the

Western Telephone Construction Co.
While others laud "Magnetophones," we desire to state positively that our New
Magneto Telephone is the

Best Telephone in the World.
This instrument appears to talk equally well through one mile or one thousand
miles of wire. The experiments just made between Chicago and telephones in

Chicago; between Chicago and telephones in Milwaukee, Wis.; and

Between Chicago and Telephones in New York,
With this new telephone were a grand success. Those who talked through the
long lines state positively that they could not distinguish a difference in the voice,

volume or clearness over long or short lines.

This new Telephone will undoubtedly startle the electrical fraternity for

Two Reasons

:

FIRST, It is a more efficient telephone instrument than the present long-distance

telephone;

SECOND, It will be sold outright at as low a price as the ordinary standard type
of telephones generally offered.

There is absolutely

No Infringement
Of patents not owned or controlled by this company.
As from 160 to 200 requests a day for sample, or trial telephones, have been
made upon this company, it has been found necessary to adopt the

Following Rule:
We will ship a pair of these instruments for trial to any address on receipt of
price, and at the end of 30 days, if the purchaser desires to return the same, he
may do so on payment of the packing and express or freight charges, and we
will refund the money paid for them.

WESTERN TELEPHONE COBSTRDCTION COMPANY,

440 Monadnock Bldg., Chicago, 111., U. S. A,
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YOD NEED THESE BOOKS.
NBW

DYNAMO TENDERS'
«f\ND-BOOK.

By Lieut. P. B. Badt.

KKADY FOB DELIVBKY.
AN BNTIBELT NEW WORK.

The lateat addition to our famoos "Hand-Booli"
Series. Every practical dynamo man should have ft

copy.

«»« Pages. ISS Engravings.

PRICE, $1.00.

NGANDE8GENT W RING
hanid-book:.

By Lieut. F B. Badt.

Fourth Edition. Tenth Thousand.

These tables Rive, without loss of time, exact size

of wire to be used. This is one of our famous "Hand-
Book" series, and is the standard authority on this
subject in the English language.

7S Pages. 43 Illustrations.

PRICE, $1.00.

BELL HANGERS'
Hf\ND-BOOK.

By Lieut. F. B. Badt.

DesiEtned for practical men engaged in any class
of bell or nnnunciutor work. The only book of the
kind published.

106 Pages. 97 Illustrations.

PRICE, $1.00.

ELEGTRIG'^TRAN8M8810N

HAKD-JdOOK:.
Bt Lieut. F. B. Badt.

A new work containloff tables and information on
the electric transmission of power brought down to
date. One of the most popular of onr famous "Hand-
Book" Series.

97 Pages. 22 Illustrations.

PRICE, SI.OO.

JSTBHET RAILWAYS.
"THK2USS."

Their Construction, Operation and Maintenance.

By C. B. Faibohild.

This wort is written by a practical man, and
should be in the hands of every street railway em-
ploye in the United States.

600 Pages. Profusely Itluatrated.

PRICE, $4.00.

DVNT^Ttf^O

ELECTRIC MflCfllNERY.
Bit S. p. Thompson.

Fourth editiOD, reviged and re-written. The moat
complete work on the dynnmo published.

900 Pages. Fully Illustrated.

PRICE, $9.00.

DICTIONARY
... OF ...

Electrical Words,
TERMS AND PHRASES.

By Edwin J. Houston, A. M.

The latest edition of this celebrated work contain b

over 5,00U distinct definitions. As important as
Webster.

700 Fases. 750 Illustrations.

PRICE, $5.00.

ELECTRIC MCTCR
AND ITS APPLICATIONS.

Bx Maetin and Wetzlee.

The first American book on electric motors, A
most complete work brought down to date.

325 Pages. 354 Illustrations.

PRICE, $3.00.

THE PRACTICAL MANAGEMENT

OF

DYNAMOS AND MOTORS.
By Ceockee and Wheelee.

The object of this work is to give simple directions
for the practical use and management of dynamos and
motors. This work is having a large sale.

100 Pages. Fully Illustrated.

PRICE, $1.00.

Electric Light Specifications

FOR THE USE OF

Engineers and Architects.

Bt E. A. Mebbill.

This work gives the latest rules of The National
Electric Light Association, of the National Board of
Fire Underwriters, and of The New England Insurance
Exchange.

ITte JPages,

PRICE, $1.60.

THE ELEGTRIG RAILWAY
IN

THEORY AND PRAGTlGE.
By Cbosby and Bell.

This is a complete treatise on the construction and
operation of electric railways, and will commend it-

self to the electrical engineer, and to the practical
manager.

400 Pages. Profusely Illustrated.

PRICE, S2.50.

HIGH POTENTIAL
AND

HIGH FREQUENCY.
Experiments with Alternate Currents.

By Nikola Tesla.

A lecture delivered before the Institution of Elec-
trical Engineers, London.

146 Pages. Fully Illustrated.

PRICE, SI.00.

m IICTEIC TELEGEAPH.
BxF. L. Pope.

The fourteenth edition of' this celebrated work is

rewritten and brought down to date. A technical
hand-book for electricians, managers and operators.

234 Pages. Illustrated.

PRICE, $1.50.

SCIENCE
SERIES.

The series now numbers 103 volumes, and embraces
works on every subject.

16 mo. Boards.

PBOFUSELT ILLTJSTBATED.

Price, 50c. Each.

STflNDRF?D

ELEGTRGAL DIGTONARY.
ByT. O'Connob Sloane.

This new work should be in the hands of all who
desire to keep abreast with the progress of the greatest
science of the times.

600 Pages, 300 Illustrations.

PRICE, $3.00.

Any of the above books sent promptly, postage prepaid, on receipt of price.

SEND IN YOXJR ORDER.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Bids., Ghicairo. III.
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Tm DIEHL ELECTRIC Ff\NS.
NO BELTS.

CEILING,

FLOOR COLUJVIN,

COUNTER COLUMN

FANS

FOR DIRECT CURRENT.

Send for Catalog^iie containing^ <>iit

NO SHAFTING.

NEW TYPE

DESK PROPELLER FANS

FOR

DIRECT OR ALTERNATING CURRENT.

of our new "ELECTROLIER" FAN.

DIElHLv & COM 555 BROADWAY, NEW YORK CITY,

HART FLUSH SWITCHES.
5 and 10 Ampere Single Pole.

10 Ampere Double Pole.

10 Ampere Three-way.

Excellence of

The Only Snap Switch that has Material and

PROVEN » SUCCESS, ^"^"f""'"
T^isulation,

For Sale by All 8npply Honsea.

Awarded First Premium at tlie World's Fair.

THMARTeifflAIMIdCO,,
HABTFORD, COSN.

Exhibit at the World's Fair, Section S, Space 5, South-

west Gallery Electricity Building.

Reliability and

Durability

Under the

Most

Exacting

Conditions.

(SEND FOR SAHPIiKS ASID PRICES^.

GUSHING & MORSE.
Qeneral Western Agents,

225 Dearborn St., Chicago.

W. R. BRIXEY, l«fr..

203 Broadway, New York.

ELECTRIC LI6HTIN6

and POWER APPARATUS.

The Brush double arc lamp
patents sustained by repeated
decisions of U. S. Courts.

The only lamp for all-night

lighting.

BRUSH
ELECTRIC CO.,

Cleveland, Ohio.

GLEASON'S STANDARD FIXTURE CUT-OUTS, ETC, ETC.
GLEASON'S LIGHTING-BUG CUT-0(lT.

FULL SIZE CUT (When Closed)

OF

(Wniioiit Cover.)

Price Each 10 cts., in Porct lain.

SUBJECT FIXTURE WIRE
SEPARATE FROM FUSE W RE

TO WHILE ON SAME BINDING POST.
GkOn'S Foreskin LijUinj-FUg CUI-OUI,

p^gu^^^
Best and S,rallest Cut-Out Made.

with porcelain cover.

Smallest Covered Solid Porcelain Cut-Out DISCOUNT. ti T. ULtAoUN MFG. CO.,
on ttie Market.

Enlarged out showing construction of Gleason's Porcelain Lighting- / rice Each, Complete, 23i CiS. Liit.
Bug Cut-Out covered with porcelain.

OHIOAOO Office: I8i tO 189 MeKef St.,

91 DEARBORN ST. COR. HOUSTON ST..

F. L. Johnson, Manager. NEW YORK CITY
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PIONEERS IN THE BUSINESS.
SIMPLICITY OF CONSTRUCTION has al-

ways been our aim, and our New Alternating Lamp,
as shown herewith, is by far the simplest arc lamp
ever manufactured.

Arc Lamps for
<
-J

z
I-

(INCANDESCENT CIRCUITS.
RAILWAY CIRCUITS.
(alternating CIRCUITS-Secondary

I And a full line of lamps for special purposes, in-

cluding Photo-Engraving, Stereopticon, Ophthal-

moscopic, Theatrical, Search Lamps, etc., etc.

"Write for Catalogue.

ELECTRIC CONSTRUCTION & SUPPLY CO.,
TELEPHONE BUILDING. NEW YORK. Establislied 1881. UNITY BUILDING, CHICAGO.

GENERAL ELECTRIC CO.
COMPLETE ELECTRICAL EQUIPMENTS

For Lighting and Fo'orer Purposes.

jA.ro €Lzic5L Iixoa^nciosoent.
Arc Liamps for Arc or Incandescent Circuits. Incandescent Lamps. Miniature Lamps, Ammeters, Voltmeters, Out-

outs, Switches, Sockets, Carpenter Enamel Rheostats, etc.

Long Distance Transmission of Power
BY THREE-PHASE SYSTEM.

The only practical and economical system in actual and successful operation.

X7crxui*£: E'oxi oxTsa. o.a.'f.a.Xjogtjxis.

GENERAL ELECTRIC CO.
44 Broad Street, New York
Monadnock Building, Chicago, 111.

204 W. Fourth Street, CiociDuati, Ohio.
Equitable Building, Atlanta, Ga.

Main Oifice, Schenectady, N. Y.
15 First Street, San Francisco, Cal.

180 Summer Street, Boston, Mass.

509 Arch Street, Philadelphia, Pa.
401-407 Sibley Street, St. Paul, Mim.
1333 F Street, N. W., W.ishington, D. C.
Masonic Ttmple, Denver. Colo.

For All Business Outside of the United States and Canada, Address Thomson-Houston International
Electric Co., Schenectady, New York.

Canada:—Canadian General Electric Co., Limited, Toronto, Can.
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THE FUEL ECONOMIZER CO.,
Of 3ivl a,ttea^\7^a,rL,

SOLE MAKERS IN THE UNITED STATES OF

GREEN'S IMPROVED PATENT ECONOMIZER
FOR STEAM BOILERS.

Now working at the Power Plant of the Intramural R. R., Jackson Park, S. E. cor. of the
Exhibition Grounds, and can be seen and described at Sec. 25, column K-M-2SJ Machinery Hall.

TO ALL ELECTRICAL ENGINEcRS:—The large reserve of water, at a high temperature, held

in the Economizer to meet the sudden demands common to all Electric Railroads, rerders an
Economizer absolutely indispensible to the modern power plant of the present day.

Can be applied to any kind of boiler without stoppage of works.

Offices and Works. MATTEAWAN, N. Y.
Original invento sand patentees, E-GreenA Son, Ltd., Manchester. Eog^land.

CD T_T F=e r^ ^A^:

ALTERNATING CURRENT INDICATORS
Are now ready. Before purchasing elsewhere send for our Supplemen-

tary Catalogue which contains the prices and description of the above

instruments, and also a list and prices of other new instruments of

our manufacture.

Whitney Electrical Instrument Company,
146 Franklin Street, BOSTON, MASS.

Penacook, N.H., U.S. A.-PACTORIES:-Mierbrooke, P. q., Canada.

Baltimore, Md. The Poo'e Electric Co.,
Chicago, III., Electric Appliance Co.,

CinciDDati, Ohio, Nowotny Electric Co-
Halifax, N S.. John Starr, Son & Co., Ltd.

j

Montreal, P. Q., T. W. Ness & Co.
New York City, Geo. L. Colgate. 136 Liberty St.

Sau Francisco, Cal., Californlit Electrical Works.
Toronto, Ont., Toronto Electrical Works.

Consolidated Car-HeatingCo.,
Chicago, III. ALBANY, N.Y. Coatecook, P, Q-

SPECIAL ANNOUNCEMENT.
99"THE HELIOS

SPECIAL ALTERNATING ARC LAMP
Can be run three in series from 105 volt secondary circuit.

STANDARD ALTERNATING ARC LAMPS
Can be run in multiple from 50 or 100 volt secondary circuits by Spencer Economy Coils.

'So Special Transformers Necessary. IVo Dead Resistance R' qnired.
Mo Change of W^iringr-

Helios Carbons will be sold only -with the Helios Lamp. The Heline is the only lamp that has a legal
right to use the reflector plate between the standards, without which one-half of the light is wasted.

HELIOS ELECTRIC CO., 1310 Filbert St., Philadelphia.
Eastern Agents:

STANLEY ELECTRIC MJFG. CO.,
Piitsfield, Mass.

Eaetern Penn. and Sonthero N J. Agency:
RADIANT ELEHTRIC CO ,

1223 Market Street. Philadelphia, Pa.

"Western Agents:
THE ANSONIA ELECTRIC CO.,

Chicago, 111.

Southwestern Agents:
ST. LOUIS ELECTRICAL SUPPLY CO.,

St. Louis, Mo.
Canadian Agency, Canadian General Electric Co., Toronto, Canada.

ooikiir'on.rr.

£lectric

Car - Heating.
Regulating Switch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

C-S SPECIALTIES.

G-S Flush Double Push Switch.
Single Pole—Double Pole—Commutation; 3 "Wire, 4 Wire.

C-S Flush Key Switch.
Single Pole—Double Pole—3 Wire.

C-S Flush Automatic Switch.
single Pole.

ELECTRICALLY
MECHANICALLY
ARTISTICALLY PEERLESS.

O-S F Inah Double Push Switch—Double Pole.

In Practical Operation in Sloie
Than 35 lioadine Cities in

U. 8. and Canada.
THE GUTTER ELECTRICAL & MFG. CO.,

«y So. 11th street, PMladelpHUi, Pa., V. S. A.

Dictionary of Electrical Words, Terms and Phrases.

562 doable-colamn Pages. Syo Illustrations. Clotli Binding, Type Pages 10 x 7 inclies. Price, postage Prepaid, to any part of the world, S3-00.

3d. When, from the complexity of the apparatus, or from other con-This Dictionary includes 5,000 distinct "Words, Terms and
Flirases. Each of the great classes or divisions of electrical investiga-

tion or utilization comes under careful and exhaustive treatment. For
some reasons it deserves rather to be called an Encyclopssdia than a

dictionary.

The Scheme of Treatment is as follows:

1st. The words, terms and phrases are invariably followed by a short,
concise definition, giving the sense in which they are correctly em-
ployed.

2d. A general statement then follows of the Principles Of Electri-
cal Science on which the definition is Founded.

SBisroD iisr

siderations, it has been thought desirable to do so, an Illustration or
Diagram of the apparatus is given.

4th. To facilitate study, an elaborate system of Oroas Keferences
has been adopted, so that it is as easy to find the definitions as the

words, and aliases are readily detected and traced.

In applying these rules great care has been exercised to secure

OL£AIt.JN£SS, to the end that while the definitions and explanations

shall be SATISFACTORY TO THE EXPERT ELECTRICIAN, they

shall also be SIMPLE AND INTELLIGIBLE to those who have had no

training at all in electricity, or are novices in the art.

yoTJE, oiax)Eia asro'w.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Bnildins, Chicago, Illinois.
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C^CDynamos'i Motors.

Lighting and Power Plants,
HIGHEST ECONOMY. PERFECT REGDLATIOH.

New Reaction Brush Holder Renders
Commutators Indestructible.

Our Individual Arc Light

and Motor Cut-Outs

.A.FRE:

ISE1L.X.A-BIL,E,

SCO^TOajv^IC^IL.,

THE C. & C. ELECTRIC CO.,
«BKERAIi OFFICES:

402 and 404 Greenwich Street, NEW YORK.
BOSTON. 63 Oliver Street. \ BRANCH J

CHICAGO, 201 Madison Street.

PHILADELPHIA. 633 Ar-h Street. ) OFFICES: ( CLEVELAND, Cuyahoga BIdg.

SI2.£X=»3L.E,

And Bequire Only One Small Wire.

ELECTRIC SELECTOR & SIGNAL CO

(Suoce.sorlo ELECIRIC SECRET SERVICE CO.,)

45 Broadway, NEW YORK.

THE WADDELL-ENTZ CO.'S

Direct-Connected Railway and Lighting Generators.

SIXTEEN

SOLD

IN

.4 • -' ifT'j.uyjijA

SIXTEEN

DHYS.

DIRECT CONNECTION SAVES 15 TO 25 PER CENT. IN FUEL.

COMPACTNESS SAVES 50 PER CENT. IN COST OF BUILDING.
SLOW SPEED SAVES IN REPAIRS AND BREAK-DOWNS.

General Offices: 203 Broadway. New York. Chicago Office: 1 139. 1 140 Monadnocic
J. HOUT GATES, Manager.

OWEN FORD, 620 Rialto Bldg., St. Lonis, Mo. BDRTIS & HOWARD, 610 Corn Exchange, Minneapolis.

mmm Wmmm engineering go., Micblgan Trust ML Grand Rapids, Micb.
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ERIE, -BT" PA.
HichoNt. Aivaril at the ^Vorld'N Fair. Clile&cro <inire. Rookery Bnildinc-

THE KINSMAN DESK LIGHT,
Can be Readily Attached to Any Desk.

Dealt cna be opened or closed without
iaterferiag with light.

By means of our rotary reflector, the
desired (juantlty of light can be obtained.
Send us it sample order, mention style o[

socket reiiuired.

McLeod, Ward & Co.,

91 Liberty St., - - NEW YORK.

Central Elecfric Co., Chicago, III-,

Western Agent^J.

AV. H. Glenny Sons Co., Buffalo, N. Y.,

buffalo Agfnts.

PUMPELLY-
SORLEY
STORAGE
BATTERY.

made Glectro-Chemically
Xo Applied Active Mate-
rial or "Paste."

Plate made from one in-
teeral piece of rolled
lead.

Xojoints; no solder.
Hish eiliciency, capacity
and durability guaran-
teed.

liighting plants and cpn-
iral station aaxiliarics
installed.

Portable cells, all sizes.

PijBlly-Sorley Storap Batlerr Go

S. FREEMAN & SONS MFG.CO.,
MANOrACTUKEKS OF

Standard Tabular, Fire Box,Vertical
and Sitabnierged Tube Steel

BOILERS
For Ulnrine,

Stationary,
or Portable use

.

ALSO OF

OF ALL KINDS
Smokestacks, etc.

A specialty made of

Electric Street Railway and
Lighting Plants.

Write for Prices and Terms.

RACINE, WIS.

PWlt THl!,-

BINDERS ""^"f'' ^^"TH'oi^ f " ^ ^ ' I ^^ OlfE DOLLAR.

THE FALLS

M k iacle Go..

Gnyaboga Falls, Ohio.

SHULTZ
PATENT

Leather Woven Link Belt.

SHULTZ PATENT
Leather • Pulley Covering

SABLE RAWHIDE BELTING
se:nd for descriptive: circulars.

sor. ivoxji®, jMo.
BBAIVCHES

: Bninmer Street, Boston.
Pearl Street, SJew York,
nrth Sd »itreet. Phtlartelph

Manufactarers or

Friction Clutclies,

Shafting, Etc.

Special attention given to the
Complete Equipment of

Electric Plants.

BRANCH OFFICES:

8 Sontli Canal St., CHICAGO.

39 COTtlandt St., NEV YORK.

Rubber Covered Rolls

Valves.

Storage

Battery

Jars.

Springs for Steam
Hammers,

Spring Rubber of any Elasticity or Hardness to Sketch, Model or Mould.

LAIVIP

LIGHTING
SCHEDULE.

Moonlight System
FOR 1894.
Now Ready

IP-rXoe, as Oexits.

Newton Rubber Company,
OCQ.oe:

John Hancock Bldg., 178 Devonshire, and 35 Federal St., Boston, Mass.
Factory, Newton Upper Falls, Mass.

Electrician Publishing Co.,

6 LAKESIDE BLD6.,

CHICAGO.
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ELECTRICITY FOR ENGINEERS.

Part I, 268 Pages, $2.00. Part II, 156 Pages, $1.00.

WHEN ORDERED TOGETHER PRICE IS $2.50.

Both Works JProfu^ely Illustrated,
_

^*Jiist the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I.-CONTENTS.

CHAPTER I.

Electricit}''—Positive and Negative—Conductors, Non-
conductors and Insulators — Eiectro-Motive Force —
Volts—Resistance—Ohms—Current—Amperes.

CHAPTER II.

Dynamos—Magnets— Field Coils—Electro Magnets
—Permanent Magnets.

CHAPTER III.

Armatures, Construction of, Different Kinds of

—

Commutators, How Made and Connected—Heating of

Armatures—Eddy Currents.

CHAPTER IV.

The Current— How Produced — Induction— Series

Wound Dynamos—Shunt Wound Dynamos—Exciting
the Fields—Constant Current and Constant Potential

Dynamos—Series and Parallel—Parallel or Multiple Arc
System.

CHAPTER V.

Incandescent Lamps — Filaments — Connections—
Flashing—Exhausting— Testing— Candle Power—Oper-
ated in Series—Automatic Cut-Out—In Multiple Arc or

Parallel— Multiple Series— Multiple Series Cut-Out—
Three Wire System.

CHAPTER VI.

The Arc Light—-How Formed—Causes of Unsteadi-
ness—Remedy—Effect of Shades or Globes—Shape of
Carbons under Different Conditions of Burning—Arc
Lampb—Regulating and Cut-Out Mechanism—Action
of Current—Clutch Lamps—Clockwork Lamps—Double
Lamps—Troubles in Lamps.

PART II.—CONTENTS.

CHAPTER I.

Alternate Current Dynamos—Principles of the Field

—

Field Current Armature—Winding—Connections—Lamin-
ation—Different Types of Alternators—Regulation—Lead-
ing Systems—The Brush Generators—Magnets—Arma-
ture—Principles of Induction.

CHAPTER IL

Dynamos, Continued—The Mordey Alternator—Sta-
tionary Armatures—Field Magnets—Ferranti Armature

—

Field Magnets—Winding—Collectors.

CHAPTER III.

Dynamos, Concluded—Siemens Dynamo—Best Mag-
netic Circuits—Stanley Constant Current Dynamo—The
Armature—Self Induction—Regulation. ,

CHAPTER IV.

Induction Coils— Converters—Transformers— Econ-
omy of Distribution—An Electrical H. P.—Losses in

Conductor—Induction Coils^—Effect of Induction—Trans-
formers.

CHAPTER V.

Transformers, Continued—Induction Coils—Convert-
ers—Transforming Up and Down—Design of Transform-
ers—The Static Charge—Protection Against— Grounding
the Secondary—Other Devices—The Foil Protector-
Different Types of Transformers.

CHAPTER VII.

Commutators and Brushes—The Brush Commuta-
tors— Brushes — Different Styles of Brushes — Double
Brushes—Single Brushes— Troubles with Commutators
and Brushes— Correct Position of Brushes—Sparking
at Brushes — Care of Brushes and Commutators —
Flashing.

CHAPTER VIII.

Current Regulation—Hand Regulation—By Position

of Brushes—Resistance Box—Resistance Coils.

CHAPTER IX.

American System of Automatic Current Regulation

—

The Dynamo—Regulator—Action of Regulator.

CHAPTER X.

Brush System of Automatic Current Regulation

—

Brush Armature—Diagram of Circuits through Dynamo,
Regulator and Lamps—Dial or Regulator—Care and Ad-
justment of Dial— Dial Controller—Circuits and Connec-
tions of No. 8 Brush Dynamo— Circuits of Compound
Wound Constant Potential Brush Dynamo.

CHAPTER XI.

The Edison System—Automatic Reg.iiator—Circuits

of Regulator—Circuits of Dynamo—Action of Regulator

—

Howe 1 Pressure Indicator—Diagram of Circuits—De-
scription of Parts and Operation.

CHAPTER XII.

Excelsior System of Automatic Current Regulation

—

Dynamo—Armature—Diagram of Circuits—The Regula-
tor and Motor—Action of Regulator.

CHAPTER XIIL
Schuyler System of Automatic Current Regulation

—

Dynamo—Armature, Commutator and Brushes—Diagram
of Circuits in Armature and Field— Regulator—Circuits

in Regulator.

i^nrt.r i. tLt<i VI.

Transformers, Concluded — Fuses — Regulation —
Winding of Tran-formers—Connecting to Circuit—Regu-
ation—Safety Fuses.

CHAPTER VII.

Parallel System—Series Arc Light System—Diagram
of Circuits— Parallel System—Primary Circuit—Secondary
Circuit—Placing of Transformers— Fuses— Diagram of

Series Arc Light Circuit.

CHAPTER VIII.

Lines of Force—Hysteresis—Magnetic Penetration

—

The Circuit of Lines of Force—Experiments wit" ''^^^-

net—Rapidity of Reversals and Hysteresis.

CHAPTER IX.

Arc Lamps—In Series—The Westinghouse Arc Lamp
—Diagram of Circuits in Lamp—Action of the Mechanism
— Flat Carbons.

CHAPTER X.

Arc Lamps, in Multiple—Slattery Differential Lamp

—

Mechanism of Lamp,^Its Operation.

CHAPTER XI.

Measuring and Indicating Apparatus—Instruments
for use with Alternating Currents Differ from those used
with Continuous Cunents—Ammeters—Voltmeters—De-
scription of Several Forms of Instruments.

CHAPTER XIV.

Thomson- Houston System of Automatic Current Reg-
ulation—Dynamo—Armature—Commutator and Brushes

—

Controlling Magnet—Wall Controller—Diagram of Cir-

cuits—Air Blast.

CHAPTER XV.
Waterhouse System of Three-Brush Automatic Cur-

rent Regulation — Dynamo— Extra Brush •— Resistance
Coils and Regulator.

CHAPTER XVI.

Ampere Meters—Tangential Scale—Solenoid Meters.

CHAPTER XVH.
Voltmeters—Pressure and Potential Indicators.

CHAPTER XVIII.

Testing—Galvanometers—Astatic Needle—Differen-

tial Apparatus.
CHAPTER XIX.

Wheatstone Bridge or Electrical Balance—Diagram
of Circuits and Methods of Use—Bridge and Rheostat

—

Round Form—Square Form.

CHAPTER XX.
The Magneto as a Testing Instrument—Armature

—

Field—Bell—Diagram of Circuits.

CHAPTER XXI.

Coupling Dynamos Together— In Series— In Shunt

—

Series, Shunt and Compound Wound Machines.

CHAPTER XXII.
Switches and Switchboards—Loop Switch—Piug

and Socket—Change over Plug and Socket— Conclusion.

CHAPTER XXIII.
Electric Motors, General Principles the Same as in

Dynamos—Types—Shunt and Series Motors Suitable for

all General Purposes—Regulation of Shunt Motors—Of
Series Motors—Counter E. M. F.—Direction of Rotation
and Direction of Current—Starting Motors—Diagram of

Connection.

CHAPTER XII.

Measuring Instruments, Continued—Hot Wire In*

struments—The Cardew Voltmeter—Details of the Instru-

ment—Low Potential Voltmeter.

CHAPTER XIIL
Voltmeters—Double Coil Voltmeter—Two Types.

CHAPTER XIV,

Spring Meters—Curled Spring Meter.

CHAPTER XV.
Twisted Strip Instruments—Diagram of Connections

and Operation of Instrument.

CHAPTER XVI.

Recording Meters—Stanley Meter—Construction and
Principles of Operation — Diagrams of Parts— Slattery

Induction Meter—Description of Parts and Principles of

Operation—Watt Meter—Thomson Meter.

CHAPTER XVII.

Generators in Parallel—Difficulties in Operating

—

Alternate Current Generators in Parallel—Arrangements

of Circuits and Machines for Operating in Parallel—Dia-

gram of Common Arrangement of Machines and Circuits,

CHAPTER XVIII.

Ohm's Law—Strength of Current—Formulas and Ex-
amples—Power and Heating Effects of Currents.

CHAPTER XIX.

Ground Alarms and Leak Detectors.

Orders Promptly Filled on Receipt of Price. Postage Prepaid,

ELECTRICIAN PUBLISHING CO.,
6 LAKESIDE BUILDING, CHICAGO.
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Insulated "Wire
FOR ELECTRICAL PURPOSES.

nlagnet Wire, Office and Annunciator Wire,

Lead Covered Cables, Copper Wire, Telegraph Wire.

Send for Catalogue.

JOHNA.ROEBLING'$SONSCO.,
CHICAGO, BAN FRAKCISCO, KEWYORK, TREXTOST,
173 L.ake St. 85 I nd ^7 Fremont St. 117 lilberty St. X. J.

THE PARTZ
Acid Gravity Battery.

(Patented.)

The Highest Voltage and 9Iost Constant
Open Circuit Battery.

Automatic High Speed Engine.

HLees, £1^ to ^li H, P.

ESPECIALLY ADAPTED FOR
DIRECT CONNECTION.
WRITE FOR NEW 1flii:J ILLL'STRATED CATALOGUE.

WESTERN SELLING AGENTS:
Chioaeo: Sargont k. Luudy. 1421 Monadnock Bldg.
St. I*anl : Geo. Fuller, 5U to 518 Endicott Bldg.
Omaha: Fnirlmnke, Morae it Co,
Ht. I.Oui8: Fairbaak3, Morse & Co., 30'i Wash. Ave.
KansaH City, Mo.: Fairbanks, Morae &. Co.
I'leveland : The Gen. Wnrthiagton Co.
I>alla'*, Tex. : Hunter tk Booso-
Man Francisco. Cal. : Parke ii Lacy Co.
Spokane. Wash. : Parke & Lac; Machinery Co.
fortlaod. Ore.: Parke & Lacy Machinery Co.

Use the Pam Silpho-CliroffliG Salt.

(Patented.)

No handling of Fluid Acids or Mixing of Chemicals.

Send for our Catalogue, and let

facts convince yon.

Our Exhibit at the Chicago World's Fair is in the West
Gallery of Electricity Building.

W.S.EDWARDSMFG. CO.,
MANUFACTUREKS OP

Philadelphia. New l^ork,

THE S.S.WHITE
DENTAL MFG. CO.,

Boston, Chicago. Brooklyn, Atlanta

ELECTROLIERS,
Combination Fixtures,

Electric and Combination Braci^ets.

EXCLUSIVE DESIGNS.

LOW PRICES.

SEND FOR CATALOGUE.

21 and 23 E. Lake St., Chicago.

JUST OFF THE PRESS.
INVENTIONS. RESEARCHES and WRITINGS of NIKOLA TESLA.

BT THOMAS COMMERFORD MARTIN.

Cloth. 8vo. 330 Cuts and New Portrait. 500 Pae:es. Price $4.00.
Some idea of the scope of this remarkable record of new work in electrical invention and research may be formed from the following table of

CONTENTS.
PART I.—Polyphase Currents.

CbAFTER 1.

Chapter 2.

Chapter 3.

Chapter 4.

Chapter 5.

Chspter 6.

Chapter 7.

Chapter 8.

Chapter 9.

Chapter 10.

Chapier 11

Ciapteh 12.

Chapter 13

.Biographical and latroductory.

.A. New System tf A ternating Current Motors and Transformers.

.The Tesla R jtatinj Magna ic Field.—Motorj wilh CI ;sed Conductorj.
—Synchronizing Motors —Ro ating Field Transformers.

.Midiflcations and E-xpansions of the Tesla Polyphase Sy.-tems.

.Utilizing Familiar Tjpeof Generators of the Continuous Current type.

.Method of Obtaining Desired Speed of Motor or Generator.

. Regula or for Rotary Current Motors.
.Single Circuit, Self-Starting Synchronizing Motors.
.Change from Double Current to Single Current M.-tor.

.Mot)r with "Current Laff" Artiflcia'ly Secured.

.Another Method of TraTisEormation from a Torque to a Synchronizing
Moter.

."Magnetic Lag" Motor.

.Method of Obtaining Difference of Phase by Magnetic Shielding.

Chapter 14 Type of Tesla Single-Phase Motor.
Chapter 15 Motors with Circuits of Different Resistance.

Chapter 16 Motor with Equal Magnetic Energies in Field and Armature.
Chapter 17 M. tors with Coinciding Maxima of Magnetic Effect in Armature and

Field.

Chapter 18 Motor Based on the Difference of Phase in the Magnetization of the

Inner and Outer Pans of an Iron Core.

Chapter 19 Another Type of Tesli Induct'on Motor.
Chapter 20 . . . Combinations of Synchronizing Motor and Torque Motor.
Chapter 21 Motor with a Condenser in the Armature Circuit.

Chapter 32 Motor w th Condenser in one of the Field Circuits.

Chapter 23 Tesla Polyphase Transformer.
Chapter 24. . . .A Constant r urrent Transformer with Magnetic Shield between Coils

of Primary and Stcondary.

PART II.—The Tesla Effects with High Frequency and High Potential Currents
CuAPTEa 23Chapter 25. . . .Introductory: The Scope of the Tesla Lectures.

Chapter 26. .. .The New York Lecture. Experiments with Alternate Currents of
very High Frequency, an! their applicition to Methods of Artificial

Illumination. May 20. 1891.
Chapter 27 The London Lecture. Experiments with Alternat'i Currents of High

Poteatial and High Frequency. February 8, 1892.

The Philadelphia and St. Louis Lecture On Light and other High
Preq lency Phenomena. February and March, 1893.

Chapter 29 Tela Alternating Current Generators for Hiih Frequency.
Chapter 30 Alterna e Current Electrostatic Induction Apparatus.
Chapter 31 "Mas?age" with Currents of Hieh Frequency.
Chapter 32. . . .Electric Dischargd in Vacuum Tub.s.

PART III.—Miscellaneous Inventions and Writings.
Chapter 33.

Chapter 34.

Chapter 35.
Chapter 36.

Chapter 37.

. .Method of Obtaining Direct from Alternating Currents.
. .Condensers with Plates in Oil.

. .Electrolytic Registering Meter.

. .ThermoMagnetic Motors and Pyro-Magnetic Generators.

. .Anti-Sparliing Dynamo Brush and Commutator.

Chapter 38. . . Auxiliary Brush Regulation of Direct Current Dynamos.
Chapter 39 Improvement in Dynamo and Motor Construction.

Chapter 40 Tesla Direct Curri-nt Arc Lighting System.
Chapter 41. . . .Improvement in Unipolar Generators.

Chapter 4i Mr. Tesla'

PART IV.—Appendix:
I Ptrsonal Exhibit at the World's Fair.

Early Phase Motors and the Tesla Oscillator.

I
Chapter 43 The Tesla Mechanical and Electrical Oscillators.

This Tolaiue is of the utmost interest and value to all in any wise concerned in the study, production or utilization
of electric currents. Sent postage free, to any address, on receipt of price, by

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i.e. e.,

Consulting Electrical Engineer,

Specialty: Electric Railways and Power Sta-

tions.
565 Kookery, Chicago.

Chas. G. Armstrong,

Expert and

Electrical Engineer,

Auditorium ToAver, Chicago.

0. M. Stone,
Electrician,

Good worJi, square work, perfect work; just
such work as our customers want. Fine house
work and repairs a specialty. Private lines

built complete.

aeo S. Clark Ht., Chicago.

LOUIS K. COMSTOCK,

Consulting and Constructing

Electrical Engineer,

1437-38 aionadnock Blh., Chicago.

N. S. Amstutz,
Mechanical and Electrical Engineer,

New Elcctru-ul Dcciccs Perfected for
Shoii Construction.

Tests, Plans, Estimates,
Supervision and Expert Opinions.

50(( The Cuyahosa, ClcTelaiid, O.

Frederick L. Merrill,

Electrical Engineer,

Specialty; Storage Battery Work.

304 Rookery, Chicago

Gustave Monrath, c.p..i. e.

Electrical Engineer,

Contractor for Electric Light and Electric
Power Transmissions.

1417-1410 Slonadnock Building,
Chicago.

Harry G. Osburn,
Electrical Engineer,

S30 La Salle Street, Chicago.
Telephone, Harrison 30fi.

Estimates and Specifications prepared.

Special Attention Given to the
Supervision of Elf^efricnl Work.

Wm. H. Bryan, m. Am. soc.m.e.

Mechanical and Electrical

Engineers.

Consultations, Reports, Estimates, Plane, Speci-
fications, Superintendence, Tests, Purchasing.

Turner Building:, St. IiOui8.

I'ATERITS.-Twenty years' experience.
Send model or sketch and brief description of
yo r invention for report as to patentability. Ex-
pert searches and opinions. Patent causes prose-
cuted and defended. Practice In U. S. Supreme,
Circuit and Circuit Appeals Courts, and U. S.
Patent Office. Send for "Plain Words about Pa-
tents," free. Patent practice exclusively.

JE. B. KTOOKIAIO, Attorney at Law,
611 F St., N.w., 'IVashington, B. C.

BINDERS *^^™L=^'*"

WESTINGHOUSE ELECTRIC & MANUFACTURlNa CO..
piarrrs^'crzt.Gtsc,

We manufacture Complete Installations of

For CENTRAL STATION ELECTRIC LIGHTING,
LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BRANCH OFFICES IN ALL LARGE CITIES.

Sl^e "j^eme" Standard portable l/oltmeter.

.... Equally accurate for Direct and Alternating Currents ....

BUILT UNDER THE CARDEW HOT WIRE PATENTS.

Well designed throughout

—

Dead beat (without using brakes)

—

Unaffected by surrounding mag-
netic field

—

No magnetic lag

—

No self-induction.

Correct permanently with-

in one-half of one per

cent.

Sealed to prevent tampering.
Single scale — Double
scale.

(See Circular 535 for prices.)

LABORATORY FORM.

When needing Electrical

Testing Instruments,

mention this advertise-

ment, for a copy of Cat-

alogue T, 112 pages

fully illustrated.

INSPECTOR'S FORM.

QUEEN & CO., Incorporated.

^KCIXj.^^EXjE'XU.A. .

Medal and Eight Diplomas at World's Fair

Western Sales Agent:

GEORGE CUTTER,
851-855 The Kookery, CHICAGO
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Read and Save Money ! I
^.^.\r:E3 s'oxj a7fLi£:x>

INFLEXIBLE CONDUIT?
IT "\7\rxxjij I'.A.'r "sroij to XjOo^ it tti».

TO ALL OTHER CONDUITS FOR INSULAT-
ING OR PROTECTING WIRES.GUARANTEED SUPERIOR

NO SLEEVES, JOINTS OR ELBOWS. Saves Time, Labor and Money.

Write for samples of our New CanvaS Covered Lamp Cord; the latest thing in

the market. Canvasite and Canvas Jacket Cables; Telephone,

Telegraph and Electric Light Wires.

.^.IjSO EIIj£] OTXI.IO.^Xj SXTI>PXjiIE]S .A-SriS .^X>X>.A.H..^TT7S.

a-B3^HR.A.Xj ^T^TESTEI^IT AO-:E:iT'rS FOE,
CALLAGHAN FIRE HOSE CO., GLOBE RUBBER CO., BRADFORD BELTING CO.

Leather and Rubber Belting^ Hose Packing^ Etc.^ Etc.

C. E. WOODRUFF fc CO., 235 LAKE STREET, CHICAGO.

A NEW BOOK!

New Dynamo Tenders' Hand- Book.
226 Pages. I 'b 8 Engravings. Hand-Book Size.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of which 30,000 copies
have been sold. The new book contains more than twice as many pages and twice

as many engravings as were comprised in the old, and will continue
to retain the distinction of being the ONLY STANDARD
WORE for the practical dynamo man and the learner.

NOW READY. PRICE, $1.00.

^ L.AKE8IDE BIULDING, CHICAGO.
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We are meeting

Competition Prices.

50 and 100 lots, 35 cts.

i

^<^A
'«-

Can ship on receipt of

order from Chicago

Stock. Bbl. lots. 32 cts.

WE ARE ALSO W HEADQUARTERS

FOR

Clark Rubber Covered Wires and Cables,

Electric Combination Fixtures,

and Bain Electrical Apparatus.

mil isTERN nmmmu co.,

CHICAGO, ILL. DULUTH, MINN.
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No T^^tlixionio^lis

NO MEDALS,%̂'e*

CITY ELECTRICAL INSPECTION DEPARTMENT.

Certificate No. 2201. January 10, 1894.

Building, Ryerson Laboratory.
Chicago University Campus.
Building wired by L. K. Comstock.
Wire used N. I. B. as follows:—

Main wires. Sizes No. 3, number of feet 2,172.
" No. 8, " " 240.
«' No. 14, " " 25,000.

Insulation resistance—Ten Megohms over all.

Capacity for 640 Incandescent Lamps 110 volts.

J. P. BARRET r,

Supt. City Telegraph.
B. F. NORTON, Act. Chief

City Electrical Inspection.

Building lathed with wire lathing, wire run over and under
the lathing.

Each floor on the New York Life runs over 8 Megohms.

WM. H. McKINLOOK, President. WALTER C. McKINLOCK, Secretary.

Metropolitan Electric Co.,

Salesroom and Offices, - - - 186 and 188 Fifth Avenue.

P. ac B. PRODUCTS.

P. & B. Armature Varnish,

P. & B. Paint,

P. &B. Tape,

P. & B. Compounds.

Chatterton's Compound.

i
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STANDARD ELECTRIC CO.
General Offices: Suite 625. Home Ins. BIdg., PIUPACII
Works: 313-317 South Canal Street, bnlllAllU.

BUILDERS
OF TEE

FOR

FURTHER

INFORMATION

AODRESS
THE
GENERAL

OFFICES.

The ANNUAL REPORT of your plant, soon due, may

suggest additions or betterments for the purpose of

earning a larger dividend for the year 1894.

Perhaps you have not earned a dividend.

In this case there is A CAUSE.

See to it that your station is equipped with modern

machinery—apparatus known to be efficient, dur-

able, and SIMPLE.
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Westsrn Central Stations

Not supplied with a copy of our

CATALOGUE
Will confer a favor by m ailing us a card

stating that such is the case.

TAYLOR, DEE & MACK,
Formerly Taylor, Goodhue & Ames.

348 Dearborn St, - - - CHICAGO.

JOnr^ A. BKELT, PreHldoat and Ood'I Manager.
O. O. BAKER, JK., Tron«urer.

W. U. BAKER, Vlco-Preuldent
MILLS H, LANDON, Auditor

The Complete Electric Construction Co.,

Electric Railroad Construction a Specialty,
GENERAL OFFICES: 121 LIBERTY ST., NEW YORK,

CHICAGO OFFICE: 1401 MONADNOCK BUILDING.
''''"''^

'^'fn^^.r.

HOW THE
^

GREAT FAIR
Was Opened I

THE PRESIDENT
PRESSED

THE VICTOR KEY
AND THE

EXETER DRY BATTERY
DID THE REST!

The Victor Telegraph
Key and the Exeter
l>ry Battery were both
selected to open the
IVorld^s Colombiaii Ex-
position.

Pendfor trample of the Victor Key, Price S2.50.
Send for ISample of Exeter Dry Battery, Price 80c

Samples Delivered, Transportation Prepaid,

THE E. S. GREELEY & CO.. dpyVt^rIet. NEW YORK.

THE PERKINS ELECTRIC SWITCH MFG. CO..

SNAP SWITCHES, DOVETAIL ROSETTES, LAMP SOCKETS, ETC.

p. O. BOX 816, HARTFOED, CONN.

W La ADAMS & CO SMywaj and Ilectncal supplies

.standard Straight Line
Hanger.

'

hkdberby overhead i^ine siatebiai.,
INSUIiATIlTG MATERIAL,

Write us for quotations on ANYTHING you need.

Send for Illustrated Catalogue. 34 AdaRIS StPeCt, CHICAGO

UriBES AKD C4BIiES,
DTITAIIIOS AKD MOTOBS.

Standard Single
PnU-off.

750.000 LIGHTS'
CKPKCITY SOL.D.

Testimonials from 300 Stations.

Removable Coils,

All Parts Interchangeable,
Superior Fusing Device,

Ease of Installation,

Superior Construction.

High Efficiency,

Good Regulation,
Low Leakage.

Broad Patents.

«^ VC il Dd 1 1 A D AMTC C ^^^^'^ two years new coils will be sold, if required, at the price o new
magnet wire. Any lineman can change coils in twenty minutes.

ELKHART TRANSFORMERS.
HORNBERGER ELECTRIC MFG. CO.,



9 '1894

RARY.

$3 per Annum. EVERY SATURDAY. 1 cents per Copy.

Vol. XIV. CHICAGO, MARCH lo, 1894. No. 10

WILLABD L. GANDER, ) B„Bineaa ManaMra
H. DUBANT OHEBVEB, J

Business Managers.
GEO. T, MANSON,

Genu Supt.

THE OKONITE COMPANY

i-ON'/.

rtRAOEMARKl

LIMITED,

1 3 Park Row, New Yorki
INSULATED

WIRES ALDCABLES,
For Aerial, Submarine and Underground Utt.

Candee Aerial Wires.

IVIanson Protecting Tape.

Okonite Waterproof Tape.

^BRANCHES: CIilcaEo, Boiton, Fhilailelplila, Minneapolis, Cincinnati,
Omnha. I.onl.vllle, St. lionls, San Francisco, I.ondon and So. America.

Ctty,

INCANDESCENT LAMP.
PROTECTED by the ''ST. & C.^ United States PATBXTS.

Ijoweat Price.
Superior Filament. Send for REDUCED PRICE LIST.

Beacon Vacuum Pump & Electrical Go.,

Absolutely Non-Infringing.
Finest Vacuum.

MANTJI'AOTUKEKS,
Ir-rlngton Street, BOISTON, 3IASS.

NEW YORK OFFIOE, 39 Oortlnndt Street.

MONEY SAVERS.
For the same power you can get one-third more light,

OR You can save enough in current to more than pay for renewals

IF You will displace your low candle power lamps with

200, 300 and 500 C. P., 2% to 3 watts per C. P. efficiency.

NEW YORK & OHIO CO., - WARREN. OHIO.-

MANUFACTUKER OF

INSUIiATED ELECTRIC WIRK^
FLKXIBLE CORDS and CABLES.

aoo and aO» STorth Third Street. - - PHILiAPELiPHIA, PA.

BEST OF ALL IS

made by 3. H. BVIKNKLKi A JO., 76 Cortlandt St., BTew York.

Best Construction and Ingredients. Strongest, most Durable and Reliable. Size 6x2^, 60 cts. per cell,

^LIBERAL DISCOUNTS.

AMERICAN
CARBONS.

Burn them up and burn them down, f

That is what they are made for Some Carbons are not fit I

to burn in an arc lamp, they are more suitable for the furnace, f

The American Carbon is a success. ( And the prices—you
|

Our customers say so and keep right < oug;ht to know about 5
on using them. {them. Write us. 5

GEO. G. GARTER & CO.,

1663 Monadnock Block,

CHICAGO.

Took HIGHEST MEDAL
FROM All COMPETITORS

At the World's Fair, Chicago.

Manufactured only by

THE STANDARD PAINT CO.,

No. 2 Liberty Street,

NEW YORK, N.T.

General Western Agents:
METBOPOIilTAN EIiBCTRIC OO..

186 and 188 Fifth Avenue, CHICAGO, ILI

.

WESTON ENGINES,
HIGH PRESSURE BOILERS.

COMPLETE POWER PLANTS.

BBTIMATEB AND DBAWINGB SUBMITTKD.

WESTON ENGINE CO..
Painted Post, N.Y.

BBPBESENTATIVBS

:

JuUan Scholl & Co. , 126 Liberty St.. New Yorft.

Geo. D. Hoffman, 82 Lake St., Chicago, HI,
H. Itf. Sclple & Co. , 3d & Arch Sts. , Philadelphia.

I 1'

HOW THE

GREAT FAIR
Was Opened I

THE PRESIDENT
PRESSED

THE VICTOR KEY
AND THE

EXETER DRY BATTERY
DID THE REST!

Tlie Victor Teleerapli
Key and the Exel< i

Ory Battery were b 1 ii

(^elected to open t ii*

World's Columbian V \

position.
Rend for Sample of the Victor Key, Price 83. .50.

Send for Sample of £xeter Dry Battery, Price 80c.
Samples Delivered, Transportation Prepaid.

S and 7
Dry STREET,

-^
i'Pit,r(

'•At If
IK. B\-«^

l!

III

I

THE E. S. GREELEY & CO.. NEW YORK.

Pivotal Boston Trolleys,
Anderson Steel Trolley Poles,
West End Trolley Wbeels,
Trolley Repair Parts— All in Stock.

Correspondence

Solicited.

Man'f'd by ALBERT & J. M. ANDERSON, 289 to 293 A St , Boston, Mass.

GRAPHITE SP£CIAIiTI£S
FOB EIiBCTBICAI. USES.

Orsphlte Bods of Tarlons Iieneths, from 1-5 Ohm to lOO Ohms Beslstanee
to the Invih. Mraphite Boxes and Vrncibles, Besistlng Heats

of 4,000 Degrees. Inanlrles Oladly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

THE BALL ^ WOOD COMPANY,
Builders of Improved Antomatio Cnt-off Engines •

Chicaeo Office, Home Ins. Bldg., W. B. Pearson and T. C. Perkins llanagers.

W. A Day, No. 128 Oliver St., Boston, Mass. Geo. M. Kenyon, EndicottAroode, St. Paul, Minn.
W. M. Porter. Hodges Bldg., Detroit, Mich. James & Company, Chattanooga, TenB

.

ThOB. K. Onrey Ii Brothers Co., No 26 Light St., Baltimore. Md T. W. Andenion. Houeton. Te^s.^

THE NEW INCANDESCENT ARC LIGHT.
THE ROYAL ARC ELECTRIC CO., U.S.A. 143 Liberty St., New York.
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THE NEW THOMSON

AfiCLAMP
FOR.

INCANDESCENT
ANr>

T)ie Smallest Pj-actlral Arc Iiamp
on tlie 3Iarket.

Combines the following advantageslnot found

in any other lamp:

Ease of Carboning.
Stotion ofcarbou rod entirely free. Xo loss of time in

changrine. 'So n^asteofcarlionlife.

Fewness of Parts.
Parts interclianseable with all lamps.

Steady Burning—No Hissing.

Perfect Regulation.
Regulation andfeeduigf point independent of ireigbt

or carbon.

Simplicity and Sensitiveness of Feed
Mechanism.

Neither clntpli nor gear, 1>nt combines adTantsges of
both. Ko troublesome eBcapement.

Ease of Installation and Adjustment.
I^abor reilnced to a minTmnni.

RAILWAY
CIRCUITS

Plain Lamps, Ornamental
Lamps, Short Lamps.

NOW READY FOR DELIVERY.

Ornamental Thomson Ari Iiamp.

CARPENTER ENAMEL RHEOSTATS.

BENERAl ELECTRIC COMPANY.
IFrincipa,! Saleo Offices: ,

MAIN OFFICE, Schenectady, N. Y.
44 Broad Street, New York. 180 Summer Street, Boston, Mass.

Jlonadnock BIdg., Chicago, 111. .500 Arch St., Philadelphia, Pa.
264 W. Fourth Street, Cincinnati, O. 401-407 Sibley Street, St. Paul, Minn.

Equitable Bldg., Atlanta, Ga. 1333 F Street, N. W. Washington, D. C.
15 First Street, San Francisco, Cal. Masonic Temple, Denver, Col.

For all business ontsidfl the ITnited States and Carada: Thomson-Houston International Co,
Schenectady, IV. V. *'or Canada: Canadian Oeneral Electric Co., JLtd., To onto. Can.

Wainwright Bldg , St. Louis, Mo. Front and Ankenev Sts., Portland, Ore.
New York Lite Bldg., Kansas City, Mo. 14 James St., Seattle, Wash.

309 S. Thirteenth St., Omaha, Neb. Electric Bldg., Helena, Mont.
Masonic Temple, Denver, Col. 425 Wood St., Pittsburg, Pa.

Cor. Field and Main Sts., Dallas, Tex. 18 South St., Baltimore, Md.
310 Arcade Bldg., Cleveland, Ohio. 244 W. FajetteSt., Syracuse, N. Y. When the Use of the Arc lamp Becomes general.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

Abendroth Si. Root Mfg. Co. vili

Accumulator Co. , The .... ix

Adams&Co.,W, L xxxvi

Allen-Hussey Co xxxvi

American District Steam Co.xvi

American Eleo. Mfg.Co.... xxx

American Electrical.
Works .XIX

Amstuiz, N. S xxxi

Anderson, Albert A J. M... i

Andrews & Hasctike xvlii

Armstrong, Chas. G xxxi

Arnold, B. J xxxi

Babcock & Wilcox Co., Tlie . i

Baggot.E xs:

Baker&Co.... ^^

Ball, Wm. D xxxi

Ball* Wood Co., The i

Ball Engine Co xxx

Beacon Vacuum Pump &
Electrical Co i

Bernard, The E. G. Co —
Bernstein ElectricCo

BigFourRoute >^xii

Bishop Guttapercha Co.. xviii

Boston Braid Mfg. Co ... .
xxxiii

Boston Motor Co xix

Bradbury-Stone Ele trie

Storage Co xv

Brill Co., J. G xxii

Brixey, "W. R ^ii

Brush Electric Co... xiii, xxvi

Bryan, Wm. H ..xxxi

Bryant Electric Co xviii

Buckeye Eleetri c Co v 1

BunneU& Co., J. H i

C. & C. Electric Co xiv

Capitol Model and Machine
Works XX

Carter & Co., Geo. G i

Case, J. T. Engine Co

Central Electric Co v

Chicago Gen'l Fixture Co.. iv

Clark Electric Co., xxi

Clonbrock Steam Boiler
Works ix

ColburnElec. Mfg. Co

Complete Elec.Con&t. Co. xxxvi

Comstock, Louis K xxxi

Consolidated Car-Heating
Co xxviil

Correspondence School of
Technology xviid

Crescent Insulated Wire &
Cable Go xix

Gushing* Morse xxvi

Cutter Electrical & Manu-
facturing Co xxviii

Cutter, Geo

Day-Moberg, Elec. Co.... xxviii

Dayton Globe Iron Works
Co xxii

Delno A Co., H. E

Diehl&Co xxxiii

Directory, Principal Elec.
and Mech. Engineers., xxxi

Dixon Crucible Co., Jos i

DowAdjustibleLightCo.xxxvi

D'Unger Elec. Tel. Mfg.
Co xxxiii

Eastern Electric Cable Co . xix

Edwards, W. S. Mfg. Co.. .

.

Electric Appliance Co... xi

Electric Construction &
Supply Co xxvii

Elec-Power Storage Co

Electric Selector & Signal
Co xxix

Elec. Storage Battery Co.,
The vii, xxix

Electrician Publishing Co.
. xxxii

Empire China Works xix

Falls Rivet & Machine Go, xxx
For Sale Advertisements, xx
Ft. Wayne Electric Co xxiii

Freeman S. & Sons Manu-
facturingCo xxx

Fuel Economizer Co xxviii

General Electric Co ...ii.xxvii

General Incandescent Arc
Light Co xvi

Gieason, E. P. Mfg. Co... . xxix

Grant, Geo. B xx

Great Western M'f'g. Co. ..

GreeleyA Co., The E. S i

Gregory, Chas. E. Co xx
Hammond Cleat & Insula-

tor Co vili, xxxvi

Hart & Hegeman Mauufac-
turlng Co xxvi

Harrison & Co., W. P

Holtzer-Cabot Electric Co..

Hornberger Elec. Mfg. Co xxxvi

Hubbard A Co., Wm xvlii

Independent Electric Co.. xxli

Ind. Rubber &. Ins. Wire Co.

I mis &Co xviii

lona Mfg. Co xviii

Institute of Technology. —
Johns Manufacturing Co.,
H. W XXX

Kartavert M fg. Co :

Klipstein, A xviii

Lake, J. H. & D. Co xxii

La Roche Electric Wks.. . xxvi

Lasell <Sc Co., Edw xv

Law Batterj Co xxi

Leclanche Battery Co.,The., xx

Leffel & Co., James

Link Beit Machinery Co. xxxiii

Little, F. P., Electrical
Const. & Supply Co.... xxiv

Lunkeuheimer Co., The., xx

Manhattan Elec. Sup. Co . . xv

Mather Electric Co xxxi

Melzer&Co. xv

Merrill, Frederick L xxxi

Metropolitan Elec. Co.. > xxiv

Miamisburg Electric Co.. . xx

Monrath, Gustave. ....... xxxi

Moore, Alfred F i

Morse, Williams & Co xxx

Munsell & Co., Eugene. . . . xviii

Murray A Co., .las. J xiv

McMillan, Hugh xiv

McLeod, Ward & Co xx

National India Rubber Co.

Newton Rubber Co xxxiii

New York Electric Co xix

New York Insulated Wire
Go xxxiii

New York & Ohio Co i

OkoniteCo., The i, xxv

Osborne SteamEngin'g Co.xvi ii

Osburn, Harry G xxxi

Ostrander&Co.. W.R .... xxi

Perkins Electric Switch
Manufacturing Co

Phillips Ins'd. Wire Go . . . xxi

Phcenix Glass Co xv

Phospbor-Bronze Smelting
Co., Ltd xxxiii

Pullman Electric Go xviii

Queen &Co . Incorporated, xix

Roebling'B Sons Co. , J . A . .
.

Rose Electric Light Supply
Co XX

Royal Arc Electric Co i, x

Shultz Belting Co xxxvi

Siemens & Halske Elec. Co. xix

Simmons Co. , John xx

Sioux City Electrical Supply
Co

Smith, S Morgan xxi

Standard Electric Co. .. xxxv

Standard Paint Go i

Standard Underground Ca-
ble Co xvi

Stanley Electric Manufac-
turing Co

Stllwell ABierce Manufac-
turing Co ...xx, xxi

Stocking, E. B xxxi

Stone, O. M xxxi

Taylor, Dee & Mack xxxvi

United Electric Improve-
ment Co xxix

Vulcanized Fibre Co xviii

Waddell-Entz Company., xvill

Want Advertisements x x

Washington Electric Co. . xiv

Webster, Warren & Co xxx

Western Electric Co xxi

Western Elec.SupplyCo.xxxiii

Western Tele. Const. Go.
xviii, xxiv

Westinghouse Elec, and Mfg.
Co xvii,xxxi

Weston Engine Co.,

White, S. S. Dental Mfg.
Co xxxiii

Whitney Electrical Instru-
ment Co xxviii

CLASSIFIED LIST.

Aconmalaiorfei.
Accumulator Co., The.
liradbury-Stone Elec. S. Co.
Elee-Power Storage Co.
Electric Storage Battery Co.

Adjastets fjamp
Dow AdjtistHhlc Lt. Co.

AnnnneiatorH.
Central Electric Co.
Electric Applinnce Go.
Manhattan Elec. Sup. Co.
Metropolitan Electric Go.
Ostrander ACo., W. R.
Tayloff, Dee A Mack.
Western Elec. Supply Co.

Arc liampM.
C. & C Electric Co.
Carter A Co.. Geo. G.
Clark Electric Co,
Electric Appliance Co.
Electric Cons. & Supply Co.
Port Wayne Electric Go.
General Electric Co.
General Ino'd'centArcLt. Co.
Great Western M fg. Co.
Helios Electric Co.. The.
La Roche Electric Wks.
Little. F. P. Elec. C. & S. Co.
Mather Electric Co.
Royal Arc Electric Co
Siemens a. Halske Elec. Co
StandardElectric Co.
Taylor, Dee & Mack.
Washington ElectricCo
Westinghouse El. & Mfg. Co.
Western Electric Co.

Are JLieht Cord.
Central ElectricCo.
Electric Appliance Go.

Armuturi^ Wlndfri!).
Andrews &. Haschke.
Pullman Electric Go.

Batteri«H andi Jars.
Accumulator-Co. , The
Boston Motor Co,
Bradbury-Stone Elec S Co.
Bunnell A, Co , J. H.
Garter A Co., Geo. G.
Central Electric Co.
Day-Moberg Elec. Go.
Electric Appliance Go.
Elec-Power Storage Co.
Electric Storage Battery Co.
Greelev A Co., The E. S.

Hemingray Glass Go.
Law Battery Co.
Leclanche Battery Co.. The.
Manhattan Elec. Sup. Co.
McMillan, Hugh.
Metropolitan Electric Co.
Miamisburg Electric Co.
Newton Rubber Co.
Sioux City E. S. Go.
Taylor, Dee A Mack.
Western Electric Go.
Western Elec. Supply Co.
White, S. S. Dental Mfg. Co.

BeUs.
Central Electric Co.
Electric Appliance Co.
Greely A Co., The E. S.

Metropolitan Electric Co.
Ostrander A Co.. W. R.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Beltine:,
Shultz Belting Co.

Boilers.
Abendroth A Root Mfg. Go.
Babcock A Wilcox Co., The.
Ball Engine Co.
Clonbrock Stm. Boiler Wks.
Freeman A Sons Mfg. Go.
Link Belt Machinery Go.
Weston Engine Go.

Boobs. Electrical.
Electriciau Publishing Co.

Brass KoortN.
Lunkenbeimer Co., The.

Bori^lar Alarms.
Central Electric Co.
Electric Appliance Co
Greeley A Co. , The E. S.

Metropolitan Electric Co.
Washineton Electric Co.
Western Electric Co.
Western Elec. Supply Co.

Cables(See Insulated Wires.)
Cables, Ifilectric. (See In-
sulated Wires), Copper,
Hheet and Bar.
American Elec. Works.
Bishop Gutta Percha Co.
Brixey, W. R.
Garter A Co.. Gro. G.
Crescent Ins.Wire A Gable Go.
Gushing A Morse.
Gutter, Geo.
Eastern Electric Gable Co.
General Electric Go.
Great AVestern Mfg. Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan ElectiicGo.
Moore, Alfred F.
New York Ins. Wire Co.
Roebling'B Sons Co., J. A.
Standard L'nderg. Cable Co.
Taylor, Dee A Mack.

. Western Electric Go.
Carbons. Points &Plates.
Central Electric Go.
Law Battery Go.
Leclanche Battery Co.
Metropolitan ElectricCo
Western Electric Go.

Car-Heater», Electric.
Consolidated Gar-HeatlngGo.

Clutches, Friction.
Falls Rivet A Machine Go.
Lake, J. H. A D. Go.
Link Belt Machinery Co.

Const<*action*& Repairs.
Adams, W. L. A Go.
Allen-Hussey Co.
Amstutz, N. S.

Andrews A Haschke.
C. & C. Electric Co.
Capitol Model A Mach. Wks
Comstock, Louis K.
La Rocbe Electric Wks.
Little, F. P. Elec. C. A S. Co
Mather Electric Go.
Osburn, Harry G.
Pullman Electric Go.
Stone, O. M
Wirt, Chas.

Contractors and Floctric
fiight Plants.

Allen-Hussey Co,
Amstutz, N. S.
Armstrong, Chas. G.
Arnold. B. J.

G. A C. Electric Go. 1

Capitol Model A Mach. Wks.
|

Garter A Co., Geo, G.
|

('lark Electric Co.
|

Colburn Electric Mfg, Go.
Complete Elec. Const. Co.
Comstock, Louis K.
Port Wayne Electric Co.
General Electric Co.
Great Western Mfg. Go.
La Roche Electric Wks.
Little, F. P. Elec. C. AS. Co
Mather Electric Co.
Merrill, Fredeiiek L.
Monrath, Gustave,
Osburn, Harry G.
Siemens A Halske Elec. Co.
Stone. O. M.
United Elec Improvement Co
Waddell-Entz Company.
Westinghouse Elec A Mfg. Co.
Western Electric Co.

Copp»*r.
Law Battery Co.
Miamisburg Electric Go.

Copp»*r Wires.
Adams. W. L. A Co.
American Electrical Works.
Bernard Co., The E. G.
Bishop Gutta Percha Co.
Brixey. W. R.
Bunnell A Go , J. U.
Garter AGO.. Geo. G.
Central ElectricCo.
Crescent Ins.W ire ACable Co.
Electric Appliance Co.
General Eectric Co,
Independent ElectricCo.
Ind. Rub. A Ins. Wire Co.
lona MfR. Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co.. The.
Phillips Insulated Wire Go.
Standard Underg. Cable Co.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Cross-Arms, Pins and
Brackets.
Adams. W. L. A Go.
Anderson, Albert A J. M.
Central Electric Go.
Electric Appliance Co.
General Electric Co.
Metropolitan Electric Go.
McLeod. Ward A Co.
Taylor, Dee A Mack.

Cat-Onts and STritclies.
Adams, W. L. A Go.
Anderson, Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell AGO., J. H.
G. A C. Electric Co.
Garter A Co., Geo. G.
Central Electric Co.
Chicago Gen'l Fixture Co.
Cutter Electrical A Mfg. Co.
Cutter, Geo.
Electric Appliance Co.
Electric Selector A Signal Co.
General Electric Go.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
lona Mfg. Co.
La Roche Eleotric Wks.
Little, F. P. Elec. C. A S. Go.
Manhattan Elec. Sup. Co.
Melzer A Co.
Metropolitan Electric Co.
Perkins Elec. Switch Mfg. Co.
Sioux City E. S. Co.
Taylor, Dee A Mack.
Washington Electric Co.
Western Elec. Supply Co.

BesR^l^isrhts.
McLeod. Ward A Co.

Dynamos.
Brush Electric Co.
C. A C. Electric Go.
Clark Electric Co.
Colburn Electric Mfg Co.
Fort Wayne Electric Go.
General Electric Go.
Great Western Ml'g.;Co.

Gregory, Chas. E. Go.
La Roche Electric Wks.
Mather Electric Co.
McMillan, Hugh.
Rose Elec. Light Supply Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
United Elec Improvement Co
Waddell-Entz Company.
Western Electric Go.
Westinghouse Elec. AMfg.Co.

Electric Hallways.
Brush Electric Go
Complete Elec. Const. Go.
General ElectricCo.
Siemens AHalake Elec. Co.
Westinghouse El. A Mfg. Co.

Electrical and Dlechani-
cal Engfineers.

Allen-Hussey Co.
Amstutz, N.S.
Armstrong, Chas. G.
Ar old, B.J.
Ball,Wm. D.
Bryan, Wm. H.
Complete Elec. Const. Co.
Comstock, Louis K.
Merrill, Frederick L.
Monrath, Gustave
Osborne Steam Eng. Go.
Osburn, Harry G.
Stone. O. M.
Wirt, Chas.

Electrical Instruments.
Anderson, Albert A J. M.
Bernard Co., TheE. G.
Bunnell AGO., J. H.
Garter A Co.. Geo. G.
Central Electric Co.
Cutter, Goo.
Electric Appliance Co.
General ElectricCo.
Greeley A Co., The E. S.

lonaMff,'. Co.
Little, F. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Go.
Metropolitan Electric Go.
McLeod, Ward A Co.
McMillan. Hugh.
Queen A Company, Incorp.
Taylor, Dee A Mack.
VanNuis, C. S.

Washington Electric Go.
Western Elec. Supply Go.
Whitney Elec.Instrument Co.
Wirt. Chas.

Electrical Specialties.
Andrews & Haschke.
Capitol Model A Mach. Wks.
Electric Appliance Co.
Holtzer-Cabot Electric Co.

Electroliers, etc.
Baggot, E.
Edwards, W. S. Mfg. Co.
Ghica^'o G(:n'l Fixture Co.
Gieason, E. P. Mfg. Co.
Murray A<Jo.,.Tas. J.

Phcenlx Glass Co.
|

Elnctro-Platlngr lllsch^y.
i

Colburn Electric Mfg. Co.
EievatorH. Electric.
Morse, Williams A Co.

Eneines. Hteam.
Bali A Wood Co., The.

.
Ball Engine Co.
Case, J. T. Engine Co.
Freeman Sons Mfg. Go,
Weston Engine Co.

EHn Outfits.
Diohl A Go.

Fibre.
Kartavert Mfg. Co.
Metropolitan Electric Co.
Standard Paint Co.
Vulcanized Fibie Co.

Fire Alarms.
Western Electric Co.

Fuel Rconnmlzers.
Fuel Economizer Go.

Fuse IVire.
Electric Appliance Co.
Independent Klectric Co.

hius taisiitios. Electric.
Holtzer-Cabot Electric Co.

Oears
Grant, Geo. B.

Oeneral Klec. ^applies.
Adams, W. L. A Co.
Anderson, Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H
Capitol Model A Mach. Wks.
Garter A Co., Geo. G.
Central Electric Co.
Chicago Gen"l Fixture Co.
Colburn Electric Mfg. Go.
Gutter Eleci':ical A Mfg. Co.
Gutter, Geo.
Electric Appliance Co.
Great Western Mfg. Co.
Greeley A Co., The E. S.

Hammond Cleat A Ins. Co.
Holtzer-Cabot Electric Co.
lona Mfg, Co.
Law Battery Co.
Little, F. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
McLeod, Ward A Co.
McMillan, Hugh.
Queen A Co., Incorp.
Sioux City Elec. Supply Go.
Taylor, Dee A Mack.
Western Elec. Supply Co.

Crlobes and Electrical
Glass (Tare.

Baggot, E.
Gieason E. P. Mfg. Co.
Hemingray Glass Co.
Murray A Co., Jas. J.

Phcenix Glass Co.
Grapliite S§j>eclal4ies.
Dixon Crucible Co., Jos.

Hard Babber Goods.
Newton Rubber Co.

Insulators and Insulat-
ing materials.

Adams, W. L. A Go.
Anderson, Albert A J. M.
Andrews A Haschke.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Butler Hard Rubber Go.
Garter A Co., Geo. G.
Cutter Elec. A Mfg. Go.
Electric Appliance Go.
Empire China Works.
Great Western Mfg. Go.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Go.
Hemingray Glass Co.
Holtzer-Cabot Electric Go,
Ind. Rub. A Ins. Wire Co.
lona Mfg. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co,
Little, F. P. Elec, C. A S. Co
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Moore, Alfred F.
Munsell A Co.. Eugene.
McLeod, Ward A Go,
National India Rubber Co.
New York Insulated Wire Co,
Okonite Co., The,
Phillips Insulated Wire Co.
Standard Paint Go.
Taylor, Dee A Mack.
Vulcanized Fiore Co.
Western Elec. Supply Co.

Insnlaied ^Vires and
Cables—Ma£:net IVire.

Adams, W. L. A Co,
American Electrical Works.
Bishop Gutta Percha Co.
Brixey, W. R.
Bunnell A Co.. J. H.
Garter A Co., Geo. G.
Central Electric Co.
Grescentlns. Wire ACable Co,
Gushing A Morse.
Gutter Geo.
Eastern Electric Cable Co.
Electric Appliance Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Go.
Metropolitan Electric Go.
Moore, Alfred F,
McMillan. Hugh.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Roebling's Son'fiCo.,J. A.
Standard Und. Cable Co.
Taylor, Dee A MacK.
Waddell-Entz Company.
Washington Electric Co.
Western Electric Go.
Western El' c. Supply Co.

JUamps, Incandescent.
Am. Electric Mfg, Co.
Beacon Vacuum Pump A

Electrical Go.
Bernstein Electric Co.
Buckeye Electric Co.
Garter A Co., Geo. G.
Central Electric Go.
Electric Appliance Co.
General Electric Co.
Great Western Mfg. Co.
Lasell A Co., Edw.
Mather Electric Co.
Metropolitan Electric Co.
New York and Ohio Co.

Liebtnlns: ArrFStera.
Central Electric Co,
Electric Appliance Co.
Wirt Chas.

iUagoet Wire.
(See Insulated Wires.)

Mica
Johns Mfg. Co., H. W.
Munsell A Co., Eugene.
n in Idg Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westinghouse El. 4 Mfg. Co.

Dlotors.
Boston Motor Co.
Brush Electric Go.
C. A C. Electric Go.
Colbnrn Electric Mfg. Co.
Day-Moberg Elec. Co.
General Electric Co
Great Western Mfg. Co.
Gregory. Chas. E. Co.
La Roche Electric Wks.
Mather Electric Co.
McMillan, Hugh.
Sioux City E. S. Co.
Taylor. Dee A Mack.
Waddell-Entz Company.
Westinghouse El. A Mfg. Co.

Paints,
Standard Paint Co.

Patents.
Stocking, E. B.

Phosphor Bronze.
Phosphor Bronze Sm.Co.,Ltd.

Platinum.
Baker A Co.

Porcelain.
Empire China Works.

Publishers, Electrical.
Electrician Publishing Co.

Push Burtons.
Central Electric Go.
Electric Appliance Co
Metropolitan Electric Co

Rheostats.
General Electric Co.
Washington Electric Co,

Sal Ammoniac.
Innis A Co.
Klipstein, A.
Law Battery Co.

tSecond-Maua Electrical
Ulaeiilnery.

Gregory, Chas. E. Go.
Rose Elec. Lt. Supply Co.

8ilK Braid
Boston Braid Mfg. Co.

Slate.
Indeprndent ' lectric Co.

Speakins: Tubes.
Central Electric Go,
Electric Appliance Co.
Ostrander A Co., W. R.
Western Electric Co.

Spei'd IndicHtors.
Queen A Co. Incorp.

! Whitney Elec. Instrument Co
Steam Heating;.
Webster A Co., Warren.

Stenm Piping.
Am. District Steam Go.

Steam Pumps.
Worthington, Henry R,

Sloraee Batteries.
Accumulator-Go., The
Bradbury-Stone Elec. S. Co.
Day-Moberg Elec. Co.
Elec-Power Storage Co.
Electric Storage liattery Co.

StikTCS. Electric.
Consolidated Car-HeatingCo,

Street Cars.
Brill, J. G. Go.

Tapes, Insulating.
American Electrical Works.
Central Electric Co! -

Crescent Ins.Wire ACableCo,
Gushing A Morse.
Electric Appliance Go.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
OkoniteCo., The.
Phillips insulated Wire Co,
Standard Paint Co.
Taylor, Dee A Mack.

Telesrupb Apparatus.
Central Electric Co.
Electric Appliance Co,
Electric Selector A Signal Co
Greely A Co., The E. S
Metropolitan Electric Go.
Stone, O. M.
Western Electric Go.

Telephones,
D'Unger Elec. Tel. Mfg. Co.
Hubbard A Co., Wm.
Lasell & Co., Edw.
M inbattan Elec. Sup. Co.
Western Electric Co.
Western Tel. Const. Co.

Transformers

.

Hornberger Elec. Mfg.Co.
Stanley Electric Mfg. (Jo.
Taylor, Dee A Mack.
Western Elec. Supply Co.

Trucks, Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Tools.
Lunkenbeimer Co., The,

Turbine IVheels.
Dayton Globe Iron Works Co.
Leffel A Co., Jas.
Smith, S. Morgan.
Stllwell A Bierce Mfg. Go.

ITniversiiies.
Correspondence School of
Technology.

Institute of Technology.
Valves.
Lunkenbeimer Co., The.

Tarnishes.
Standard Paint C^.

Water Heaters.
Webster&Go., Warren.

Heater ^Vheels.
Leffel A Co., Jas.
Smith, S. Morgan,

Wire, Bare.
Anderson, Albert A J. M.
Bishop Gutta Percha Go.
Central Electric Co.
Crescent Ins. Wire ACable Co
Electric Appliance Go.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co
National India Rubber Go
OkoniteCo., The.
Phillips Insulated Wire r,.
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ELECTRICAL SUPPLIES

ELECTRIC FIXTURES.

COMRINATION FIXTURES

J

To save money

Send for our

Catalogue 18 B.

Just from the Press.

169 J%JI3A.T\/ISi SI'ft.EIEl'X'.

ILLIITOIS.
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Low Insulation

=

High Insulation

High Insurance.

Low Insurance.

-.C/ A..

INTERIOR CONDUITS AND OKONITE WIRES GIVE HIGH INSULATION. HENCE

Interior Conduits+ Okonite Wire= Low Insurance.

CENTRAL ELECTRIC COMPANY
116 and 118 Franklin St., Chicago.
GATE CITY ELECTRIC CO., KANSAS CITY, MO.ftoeriAL AeENTS-^*^*^^ ^^^^ ELEUTKIU «U., IVANaAb CITY, WIW.

SPECIAL ACENrs.|gQ^.p^gPI^ ELECTRICAL SUPPLY CO., ST. LOUIS
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TWO LETTERS.
Eitract from Letter No. 1.

"Nol I've made up my mind to test the

cheap lamp racket. The 'Buckeye' is all

right, the best lamp ever placed on our circuit,

but—I am cfEered a lamp with individual life

guaranty of 600 hours, two cents for bases re-

turned; making the net first cost about five

cents less than your quotation; so—frankly, I'm

like the boy, who, in his customary manner upon

going to bed kissed his mamma goodnight, but on

this particular night did not say his prayer as

usual, bu'. hustled into bed, chucked the covers

close up about his chin and ears, and closed his

eyes preparatory to sleep. 'Willie, dear, said

his mamma, haven't you forgotten something?'

'Nope,' answered Willie; 'Why—you haven't

said your prayer!' 'I know it,' said Willie. 'Ain't

a going to say 'em to-night, or to-morrow

night, an if I get along all right ain't going to

say 'em anu more.' Now if I can get along
all right with the cheap lamps, of course

I shall be compelled to use them in the future."

KO INJUNCTION,

NO BOJID

HiNGINGOVER

Extract from Letter No. I

"Well, I've tried 'em—the cheap lamps I

mean—and here I am back agai'i 'Prodigal Son'

like; somewhat the worse for wear and tear of

nerves incident to the care required by my
late investment; I found the lamps faulty

in every way, the bulbs full of sand blisters, the

filaments spotted, evidently improperly treated,

and the way they broke, and sagged to side t>f

6u?6 when placed at an angle was a caution.
The bases were poorly fastened and I think in

order to make a cheap lamp the manufacturer

actually skimped in the quantity of water
needed to properly mix the plaster of paris.

The first few returned on account of not having

burned more than 50 to 75 hours, were replaced,

but when it became evident that quite one-half

would fail on their guaranty, the party who sold

me the lamps declined to replace them. Of course

my customers became dissatisfied, but I have

quieted them by saying that 'Buckeye' lamps

have been ordered and are on the way.

"Haven't heard how that boy got along with-

out saying his prayers; one thing sure: I won't
get along without 'Buckeye" lamps.'

buckeye: LAMP.

If you want a - we can furnish it.

SESrZiTS are what you want, friends, not pretense nor subterfuge. Honest goods

require only honest statements to find their market. Quality produces the result.
If you write us for information regarding the "Bu keye" lamp you'll get the truth

without sliding panels or false hottoms.

3 Watt Lamp,

3 2-10 Watt Lamp,

3 1-2 Watt Lamp,

4 Watt Lamp,

or any other efficiency

You undoubtedly place your orders where you anticipate the best value for your

money. The COiled filament with its beautiful illuminating effect;

THE LOW OPERATING COST,
THE LONG LIFE AND

THE PURE WHITE LIGHT
All combined in the "Buckeye" Lamp, is a guaranty against failure or disappointment.

We are making prompt deliveries from our factory, and CHICAGO stock.

The Buckeye Electric Company,
CHICAGO, 763 Monadnock. FACTORY, Cleveland, Ohio.
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THE ELECTRIC STORAGE BATTERY CO.,
SOLE MANUFACTURERS OF

The Chloride Accumulator.
Drexel Buildinc;, Philadelphia, March 2, 1894.

The Electric Storage Battery Company of Philadelphia on account of the misleading, unreliable and mistaken state-

ments made by the manufacturers of the various storage batteries, in order to obtain for the public reliable information as

to the relative merits of such batteries manufactured in this country, proposes to place in the hands of the eminent firm

of Electrical Experts, MESSRS. HOUSTON & KENNELLY, OF BETZ BUILDING, PHILADELPHIA, a

Chloride Accumulator of any given weight, to be tested by them against batteries of like weight of any or all other types

manufactured in this country, whose makers are willing to submit to such competitive tests, with the understanding that

there shall be deposited with such firm of experts by each party who enters into competition the sum of five hundred dollars.

The Electric Storage Battery Company agrees to deposit a like sum against each competitor, with the understanding that

in every case where the Chloride Accumulator does not prove to be at least fifty per cent, better, efficiency, capacity and
durability (the essential features) being all considered, said deposits of one thousand dollars to be paid to each winning
competitor, and in each case where the Chloride Accumulator proves in said tests to be fifty per cent, better, all three above
essential features being considered, the one thousand dollars so deposited shall be awarded to The Electric Storage Battery

Company; each party participating in said competition to contribute his proportion of the expenses incident thereto.

In order that the tests may be of the greatest practical value, The Electric Storage Battery Company suggests that

a small cell suitable for traction, or other purposes, weighing about fifty pounds, and a larger cell, suitable for central

station work, weighing from five hundred to a thousand pounds, be entered, although said company will meet the weight of

any element that may be entered.

All parties desirous of entering these competitive tests will please communicate directly with Messrs. Houston &
Kennelly, Electrical Experts, 1107 Betz Building, Philadelphia.

This challenge shall remain open for ninety days from March i, 1894.

Messrs. Houston & Kennelly have agreed to undertake such competitive tests on the conditions contained in their

letter which follows.

THE ELECTRIC STORAGE BATTERY COMPANY.

Office of HOUSTON & KENNELLY,
1 107 BETZ BUILDING, PHILADELPHIA,

March 2, 1894.

THE ELECTRIC STORAGE RATTERY COMPANY,

GENTLEMEN:—We agree to make the above tests on the following conditions:

1. All results to be published,

2. Each contestant to be permitted to have one representative present at the firm's laboratory during the tests.

3. Each contestant to be permitted through his representative to withdraw his battery at any time, but in all such cases the tests will be
published up to the point of withdrawal, and the deposit will be forfeited to the opponent.

4. No tests will be commenced until after the battery has been discharged one hundred times at a rate of three-quarters of an ampere per
pound of electrode as shipped.

5. The tests to be of three kinds, namely: efficiency tests, capacity tests and durability tests.

6. The efficiency to be the ratio of output to intake, and to be measured in watt hours for energy capacity, and in ampere hours for current
storage capacity. The battery to be considered as discharged when the E. M. F. per cell, on opening the circuit, falls below 1.75 volts. The criterion

of full charge to be agreed upon in writing before the tests commence in each case.

7. The current capacity to be determined in ampere hours output from the point of full charge to E. M. F. of 1.75 volts as above, and to be
rated in capacity per pound weight of charged cell, and per pound weight of dry electrodes as shipped.

8. The above tests to be made at varying rates of discharge per pound weight of dry electrodes as shipped, in order to determine the range of

efficiency and capacity at varying outputs. In deciding the relative merits of two competing cells whose efficiency or capacity may be equal at differ-

ent rates of discharge, the award will be given to the cell possessing the greater efficiency at the higher rate of discharge per pound of plate weight
as above.

9. The durability tests to be made on the completion of the preceding tests and to be under conditions no more severe than those required
for traction work. The durability will be measured by determining the number of working hours of charging and discharging at the rate of two and
one-half amperes per pound of dry electrodes as shipped, which will reduce the storage capacity of the battery in ampere hours to one-half of

its first valuation at that output.

10. The award will be made on the basis of the sum of the percentages of the Chloride Accumulator over contesting batteries on the three

claims of efficiency, capacity and durability. The mean efficiency or energy and current, and the capacity in ampere hours of battery and electrodes

being selected as the relative competitive efficiency and capacity in each case.

The efficiency, capacity and durability of the contesting cell will then be divided into the corresponding efficiency, capacity and durability of

the Chloride cell, and if the sum of the three quotients exceeds three and one-half, i. e. three hundred and fifty per cent, minus three hundred per
cent., the decision will be given in favor of the Chloride cell, but not otherwise.

Very respectfully, HOUSTON & KENNELLY.



WESTERN ELECTRICIAN. March lo, 1894

THE ROOT (Improved
Water-Tube)

FOR

ELECTRIC LIGHT

POWER PLANTSAND ^^ WW ^BB K ^" "» ^ ^^ (The Root Improved Water-Tube Boiler.)

STREET RAILWAY STATIONS.AND

AisoMe Safety witK Highest Possible Economy.

ABENDROTH & ROOT MFG. CO.
P

Catalogne? 28 CLIFF ST.. NEW YORK.
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HAMMOND CLEAT & INSULATOR CO.,
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STORAGE BATTERIES, FOR TROLLEY LINES
.^.^a:

Central Lighting Stations.

Properly Installed and G-uaranteed,

REQUIRE

Less InYestment

Less Power^

Less Laior^

SECURE

Greater Economy,

Constant Load^

Constant Voltage.
[Our 30 H. P. cell (12,000 ampere hours)"l

occupies one- half cubic yard. J

The Accumulator ComDany,
224 Cliestnnt Street, Philadelphia.

THE MORRIN" CLIMAX STEAM GENERATOR
Has been acknowledged by all practical minds,

the Best Boiler Invented.

A TESTIMONIAL.
FEOM THE LABOEATORY OF THOMAS A. EDISON.

Orange, N. J., February 6, 1894.

Clonbrock Steam Boiler Works, Brooklyn, N. Y.
Dear Sirs:—Your letter of 30th ultimo is received. I have a Climax Boiler, and it is

giving great satisfaction. Taking everything in consideration, it is, in my opinion, practically

and theoretically, the best boiler so far invented. Yours truly,

Thos. a. Edison.

A Partial List of Recent Installations.
The Westinghouse Electric Company,
The Brush Electric Co., -

Chicago Arc-Light and Power Co.,
The Newark Electric Light and Power Co.,
The Edison Electric 111. Co.,
Essex County Electric Co.,
New Britain Electric Co.,
Safety Electric Light Co.,
Thomson-Houston Electric Co.,
United Electric Light and Power Co ,

Pittsburg.
Baltimore.
Chicago.

Newark, N. J.
Brooklyn.

- Orange, N. J.
New Britain, Conn.

New York.
New York.
New York.

These Boilers built in units from 50 to 1500 H. P.

MANUFACTURED BY

CliONBROCK STEAM BOILER TVORKS,
Court Creamer, Lorraine and Smith Sts.,

Send for New Catalogue. BROOKLTIff^ Iff. Y.
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THE HOWARD SYSTEM.

aTHE NEW INCANDESCENT ARC LIGHT.99

PERFECT DISTRIBUTION
OF LIGHT. fo:ei jllXj 01K.OTJITS. COST OF TRIMMING REDUCED TO A

MINIMUM.

@

n

-

i«^

APPURTENANCES CAN BE ATTACHED TO ANY MAKE OF ARC LAMP.

"The importance to the future of the electric lighting industry
cannot be over-estimated." j'he Electrical Engineer, Neiv York.

"The most efficient sparl< arrester presented."

C. M. GODDARD, Sec,
International Underwriters' Ass'n.

"The best sparic arrester that can be devised."

F. E. CABOT, Su2)t.,
Boston Board ofFire Xlnd.

"Unqualified approval

as a spark arrester."

C. M. GODDABD,
Treas.,

N'. E. Ins. Exchange.

"A complete fire pro-
tector and practical ap-
paratus."

A. C. DUNHAM,
Pres.,

Hartjm-d Elec. Lt. Co.

Life of one pair of \ inch carbons overlOO hours.

This system has been introduced in the City of Hartford, Conn,

by the Connecticut Royal Arc Co., and has been in continuous opera-

tion on street and commercial circuits for the past five months.

Merchants in the City of Hartford employing Arc Lights by adopt-

ing this appurtenance have been able to save 33^ per cent, from
established rates made by the Hartford Board of Fire Underwriters.

The commercial advantages enjoyed when this equipment is

adopted are many: Cleanliness, removal of anxiety in regard to

fire and the necessity for trimming the lamp reduced to twelve
times per year, where average lamp hours are employed.

THE ROYAL ARC ELECTRIC CO., u. s. A. 143 Liberty St., New York.
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P

:

THE REASON WHY
You should use a high grade wire on your lines is because you are reducing the loss by leakage, not only

for a day or a week, but for the life of your circuit.

WHAT PROFITETH IT A MAN
If he save a whole cent a pound on his weatherproof wire and lose "his wad."

O. K. LINE WIRE GIVES THE RESULTS
AT THE BOTTOM PRICE.

It occupies the place among weatherproof wires that is held among rubber-covered wire by

PARANITE--AT THE TOP.

ELECTRIC APPLIANCE COMPANY,
E^lectrica.! Supplies,

242 MADISON STREET, CHICAGO.

WE TRADE THEM EVEN FOR DOLLARS.
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^^J/ze^^/tea^i

-—Janv-Hth-.—i 894.

4I55i,

W.R.Erixey Esq^

Manufacturer of Ker-ite

Insulated Wires & Cables>

203 Broadway. New York.N.Yj

Dear Sir,

Replyiiig to your enquiries.

1 beg to state that it is now over two years;

since we ordered from your firm the 6000 feet of 18 Conductor

Aerial Xerite Cable, for use in the Tunnel under the St. Clair River,

between Sarnia Ont.and Port Huron Mch.

We have pleasure in stating that during the whole of. this

time, although the Cable has been continually subjected to the se-

vere test of steam &c,it has given perfect satisfaction.

Yours truly.

Treasurer and
Sup't of Supplies.

Kerite Insulated Wires and Cables
Received the only award at the World's Fair for "High Insulation, Excellence of Material, Durability and
Reliability under the Most Exacting Conditions." Over 300 miles of 8-conductor Kerite Aerial Cable con-

structed for and now in use on the New York Central and Hudson River Railroad Co. The Longest Length
of this class of Cable ever put in use.

W. R. BRIXEY, Manufacturer,
J. XS. HAM, GENERAIm AGBIffT, 203 BROADWAY, NEW YORK.

CAIilFORHriA: IirEWOBI.EAK8: CHICACIO: ClKCIBiKATI:
CAUFORNIA ELEC. WORKS, NEW ORLEANS ELEC. CO. GUSHING & MORSE, CREAGHEAD ENGINEERING CO..

San Francisco. 225 Dearborn St. 296 Plum SI.
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Electric Motors and Generators.

Incandescent Lighting Machines.

Arc Lamps.

Arc Lighting Apparatus.

Alternating Current Apparatus.

TIG ERDSH ELECTRIC COMFANT
?

CLEVELAND, OHIO.

SOMETHING NEW.

An Arc Lamp without Spring, Wax, Glycerine or Mercury.

Send for Samples of the

New Brush Arc Lamp.

The Only Lamp for All Night Lighting.
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The C. & C. Electric Company
Are Frepsireci to Fu-rnisli

MULTIPOLAR DYNAMOS,
Direct Driven or Belted, in sizes up to 250 H. P.

BIPOLAR DYNAMOS,
Up to 100 H. P.

Electric Motors, Automatic or Hand Controlled.
Complete Plants for Power Transmission.
Isolated lighting plants, Central Station Apparatus.

General Office:

143 Liberty Street. NEW YORK.
Works: GARWOOD, N. J.

on CENTRAL R. R. of N. J.

nn>Kr<n nvn'ir'trm.i fB.lCt.tiO, 801 DladiHOn St., BOSTOW, C3 Oliver St..jfK&ai^u «"^* »*^»B •
j ciiEVEliAMO, tnyalioga Building. PHILiit.I>E:LPHlA, 633 Arch St.

THIS

BOTTOM HAS DROPPED OUT
OF PRICES

Just at present, but is likely to be found again

soon, so if you want anything,

NOW IS THE TIME TO BUY!
Ask for quotations on

JSailway Generators, Motors, Station Appliances, JLine

Supplies, Rail Bonds, Etc.

Incandescent Generators and Lighting Supplies.

Stationary Motors, (Constant Potential).

Mouse Goods, including Annunciators, Batteries, Bur-
glar Alarms, Bells, Pushes, Etc.

Telephone Magnetos and Supplies.

Magnet Wire, No. 3 to 36, B. & 8. Cotton and Silk

Covered.

HUGH McMillan,
1427 Woodward Avenue,

DETROIT, - MICHIGAN.

MEISSHER'S IMPERIAL

Rheostat and Stage Dimmer.

Contact made on wires

direct instead of on seg-

ment face.

Changes from light to

dark and vice versa, made
perfectly even and gradual.

Finest scenic effects

produced without difficulty.

INCOMBUSTIBLE,
DURABLE,
COMPACT and

REASONABLE IN PRICE.

Meissner's ImproYed Theatrical Focusing Lamp—best

in the world.

Meissner's Focusing Lamp for photo-engraving and ster-

eoscopic work has no equal.

For particnlars apply to

WASHINGTON ELECTRIC CO.,
197 and 199 S. Canal St., Chicago.

Arc Wes and Incandescent Ms.
We make a Specialty of these goods, and can always

make prompt shipments.

JAMES J. MURRAY & CO.,
MURRAY FLINT GLASS WORKS,

TRENTON AVE., CULVERT and WATERLOO STS., PHILADELPHIA, PA.
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BTTRIiarSD OXTT
Fuses are hard

to replace in or-

dinary branch
blocljf, but EAS-
I L Y accom-

plished with a

MULTIPLE
FUSE SWITCH.

NEAT,

SAFE,

RELIABLE.

QUICK,
SIMPLr,
DURABLE.
PORCELAIN
Base, Fuse Drum,
REMOVABLE
Fuse Holders and
an Opal "Lead"
Glass Ventilated

Cover. DOUBLE
OR SINGLE
POLE. Copper
Tipped Fuses.

A quarter turn
produces a neic
fuse.

MELZER & CO., 310 Seneca St., Cleveland, Ohio.

We are prepared to farolsh flrat-olaaa telephone receivers in quan-
tities at very low prices.

Our complete outfit, including transmitter, receiver and slgnallDg
apparatus, will be ready for delivery after February 15th. These
oatfits will have an automatic circuit-changing device, which we
guarantee is no iafrlogemeut,

IVe are hebdq.aarters for telephone receiver shells, per-
manent bar magnets, magneto bella, line material, etc.

THE ME8CO DRY BATTERY
Is recommended for telephone transmitter and all other open circuit
work. Over 200.OU0 in use. F^CICCB^ Jtt£OI7C£I>,
maklDg it the cheapest reliable open circuit battery on earth.

«JE;T OUU price: *I on Leclanche baUeries, zincs, Manhattan
door opener (no push-out spring required"), watchman's clocks (just
out). Special low prices on speaking tubes, whistles, bronze push
buttons and aununciators. We have a Job lot of spun, bronze and
nickel plated push buttons.

If you will send us your address we will get some of your trade.

Manhattan Electrical Supply Co.,

SeCortlandtSt., ISEW YORK.

CHICAGO, Wabash Avenue and Lake Street.

We are the

Oeneral VTestern Agenls
for the

VIADUCT MFG.COm
of BALTIMORE, MD.,

and have a full line of

COSKPJLETK TJEI^EPHOKXm,
Telephone Sn^itcli Boards,

Magneto Bells with Patent Arm-rest Switch,

Magneto Bells For Testing Purposes,

District Messenger Boxes, etc., etc.

These goods have long been regarded as

the BKBIT. Oet our circulars and prices.

Deliveries made from Chicago STOCK.

We are also the

Sole Slanufactarers

of the popular

MONARCH
Incandescent

The large and increasing demand for

this lamp shows be.tter than anything

else the good results our patrons se-
cure In their use, because they are well

and carefully made, and our prices
are low, too

Let us ship you a trial lot, which we
guarantee as we represent.

All styles sbippsd promptly.

Edxtrard Lasell &; Co.,

225 Dearborn Street, CHICAGO, ILL.

The "Ideal" Storage Battery
For all Classes of fort where LigM anil Power are Repireil.

NOKTH AMEKiCAN PHONOGRAPH COMPANY.
Chicago, III., September 13, 1893.

MESSRS. BRADBURY-STONE STORAGE BATTERY CO., Lowell, Mass.
Gentlemen:—We take a fjreat deal of pleasure in being able to laud the merits of the Bradbury-

Stone Ideal Storage Battery for use in connection with Ihe Phonograph. Within the last few months
we have purchased in all several huudred of your cells, and have shipped them on orders to various
parts of the country in almost every conceivable manner. They have withstood the most severe tests,
and have in all cases given entire satisfaction.

Yours truly, THOS. R. LOMBARD, General Manager.

Thousands in use all over the country.

Bradbury-stone Eleotrlc Storase Co.,

Boston OtQce, 612 Excbange Bldg. LOWELL. MASS.
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Electricity Free of Cost
.A.T

Stations.

Many of the electrical companies pay all their running expenses in putting the current on the wires from the sale
of their EX1FAUST STEAM.

This they do by the HOLLT SYSTEM of TindLeTgro-anA. steam distribution, which heats dwellings, stores, oflloes,

churches and public buildings from the sale of a by-product, which other companies are allowing to go to waste.
It is a legitimate source of revenue, and helps to pay dividends. For particulars, address

aiWEBICAN DISTRICT STEAM CO., lockport, H. Y.

To the Intending Purchasers of

Electric Light or Power Cables.
As the result of twelve years of uninterrupted success in catering to

the wants of Wire and Cable buyers, coupled with a fidelity of pur-
pose in the direction of perfect workmanship, we are enabled to

CI7JLRANTEE
All of our products, and we solicit a continuance of the public's
liberal patronage.

STANDARD UNDERGROUND CADLE CO.,

Westlnghouse BIdg., Pittsburg, Pa.

Rookery, CHICAGO. Times BIdg., NEW YORK.

Our list of products includes under-
ground and Aerial Cables, lead in-

cased, for all purposes; Electrical in-

sulated wires and accessories.

S. BERGMANN, President.

OUR INCANDESCENT ARC LAMP is acknowledged the best for both

Alternatiug and Continuous Current

STANDARD AND ORNAMESNTAL LAMPS
OF BOTH KINDS.

Sendfor Reduced Price List of the Celebrated

NiiRNBERG CARBONS.

GENERAL INCANDESCENT ARC LIGHT COMPANY,
NEW YORK.

1 69 Adams Street,

CHICAGO.

A. C. Jjamp.

572 to 578 First Avenue,
NEW YORK.
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Direct Current Arc Lighting

!

THE LOWEST PRICES!
THE BEST APPARATUS!

TDP fPHTPDATdD ^^ ^^ ^^^ same excellence of electrical de-

llllj llbDlDIiiilUlt ^^^^ ^^^ mechanical construction as all ofAuii MMtiHiiHavii
^^j. s^j^^^^j.^^ apparatus. It produces con-

stant CONTINUOUS CURRENT, is Absolutely Automatic in Regulation, with-
out extra devices, and is the most efficient generator ever
offered. The armature coils are machine wound and of the
HIGHEST GRADE OF INSULATION.

SIZES: 25, 40, 60 Lamps' Capacity.

Aon T AMDCI ^o^ use with these machines are of superior

AllU ilnlVli u design, neat in appearance, simple andUiiv MUAfii w
^uj-^bie mechanism.

LAMPS' CAPACITY: PRICE:

25 $1,250.00
40 1,600.00
60 2,100.00

These Prices Include Generator, Lamps and Switchboard Instruments.

LAMPS SOLD SEPARATELY, $17.50 EACH.

Generators and lamps will operate on existing circuits.

We invite correspondence.

fesMouse Eleclric \ hsMsm Co.,
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1). P. Switches,
Flush Switches,
Decorated China Switches.

Fixture Cut-Otifs,
Ceiling Cut-Ouls,

Co vered Bran ches and 3Iains

Sockets,
Street Fixtures,
Insulating Joints.

WRITE US.

lONA MFG. CO.,
330 CUNUREI^t!! 8T1IKKT. B0!!iTOIII

WIRT INDICATORS.
I have piircli;ise(i thu W irt L;ibonitor.v from the iissi;;nce of llic Ansoniii Eleclrif.

Co . together with m large stock of Wirl Indicators; these instruments are ;ill new ami
in first class condition. They inclnde indiciit n-.s for direct and alternating current
ranging from 10 to 1,0(10 amperes and from 2! to ;i.(lilU volts. Whi'c 'hij s'ock las's I

will make extremely low prices. Apply to the umlersigned or lo your regular dealer.

i'llAKIjKS iriKT. .I« Sth .Irpiiiin, t:liiotiui,.- III.

Don't Make a Blunder!
But have your burned-out armature rewound

by us with our

Improved Insulation.
Satlefnction gunrnnteed in all Electrical repnlring.

Storage batteries recharged and repaired.

Andren^s A Maschke,
Gaff Building, 13 and 15 S. Canal St., Chicago.

Ttifi Ostiorne Steam Eigineerini Co.,

Rooms 714-715, 167 Dearborn St. • Chicago.
Representative work now In courBa of construc-

tion, 2 000 H. P. Heat, Light and Powei Plant for
the Pabst Heat, Light & Povrer Co., Milwaukee, Wis.

Thope who contemplate the coDBtniction of Blmi-
lar plants on improved and economical Iinee will

do well to communicate with us. First, be sure
you win get the beat, then go ahead.

THE CORRESPONDENCE SCHOOL OF TECHNOLOGY
p(j TiTrriT A Am niTTn Instruction by Correspondence. Electrica', Steam and other Branches of Engineering.—E. P.Roberts, M. E.; G. T. Hanchett, S. B.
UiiiJ V JjiiiiiNU, UniU., Oscar Antz, M. E.; Jas. Ritchie. B. S.; Frank C. Osborn, C.E.; F. Yensen; L. S. Siebel; H. J. Cook; .J.N.Richardson. Send for circular

The BISHOP GUTTA-PERCHA CO.

THE BEST GRADES OF

For under ground, under water, and all other conditions.

Address 420-426 East 25th Street, - - NEW YORK.
HENBV A. BKED, Secretary and Manaser.

BUILDERS OF

TELEPHONE EXCHANGES
and APPLIANCES.

TEIiEPHOHrKS SOIiD OUTRIGHT.
appakjVtus of best CHARACTEU.

Offices. 440 Monadnock Block. CHICAGO.

VULCANIZED FIBRE CO.
SOIi£ MANITFACTIIRERS OF

HARD VULCANIZED FIBRE
FACTORY:

WII/3IIKGTOK,

In Sheets. Tubes. Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

DEI. The Standard Eleotxical Insulating Material of the World. OFFICE:
14 DJ4Y 8T , Hr. X.

THE PDLLMAH ELECTRIC CO.,

^aMnl"' ELECTRIC MACHINERY,
i^ O ARMATURES, FIELDS and CONVERTERS.

Motor and Dynamo Inspection and Maintenance.

44 So. Jefferson Street, Chicjlg-o.

RE

r B« TELEPHONES-
The only Perfect Automatic Telephone Switch
which does not infringe.

Patented January 3ljtb, 1894.

Work Any Distance.
No Battery Required.

No Infringement Whatever,
iiatisfaction Guaranteed.

Suite 55, Merctiants Building, Chicago.

WOR,TI3:i3SrC3-T03Sr
HENRY R.WORTHINCTON,

93 and 95 Lake St.. CHICAGO. 86 and 88 Liberty St., NEW YORK.
BOSTON. PHILADELPHIA. ST. LOUIS. DENVER.

a60,^2S ^Xoxrse X'o'VTCT-ex

b:
THE WADDELLENTZ COMPANY,

Sloiir-Speed Multipolar Generators and Motors,
ao3

WE8TEBW OFFICE:
1X40 ZlXozLa.cazi.oo3s. :i31oo3s.,

CHICAGO, ILL.

SEND FOB
CATALOG UE. BB.IDCSFOZIT, COXTIT.

The JoUomng agencies haye been establislied to represent the Western Department of the Waddell-Entz Company: At St. Louis. ME OWEN FOKD, 620 Kialto BIdg., at Cincinnati, O., MESSES. PEICE,
GAITHEE & PEICE, Perrin Eldg.i at Grand Kaplds, Mich., THE PENINSULAS ELECTKIC AND ENGINEEKING COMPANY, Michigan Trost Bnilding;^^ at Mipneapolis, Minn.. BtJETIS & HOWAED, 610 CornEichanee.

THE BRYANT ELECTRIC COMPANY.

Tbe neatest hoisesboe on the market.
FACTOEIES;

BRIDGEPORT, CONN.

Have you seen the Bryant-Cleveland

Arc Light Cut-Out?

Do you know we make a 500-Volt

Covered Cut-Out?

AVe also make S. M. Mains and
Branches, with or without cover.

We have an unbreakable handle for

Paiste Single Pole- Switches.

Have you seen our Catalogue with a

red cover?

Western Office, 1522 Monadnock BIdg., Chicago.
Western Representatives; Thos. G. Grier, Edward R. Grier,

Z^TTZIXI

SAL-AMMONIAC.
Gnaranteed Oyer 99 Per Cent, Fire.

101 Klnzle St. Chlcaso.

All Sizes

andMICA
For Electrical Fnrpoaes.

EUGENE MUNSELL & CO.,
218 Water Street, Mew Yorfe.

W, H, SILLS, 86 La!e Street, CHICAGO, ILL.

Sole Agentsfor "Micanite."

SAL AMMONIAC
(EUECTRIC BKAND)

ForElBctrical Purposes
Guaranteed 98/99% and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A. KLIPSTEIN, 1 22 Pearl St., New York
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EuGBaTB F. pHiLLipe, Prest. W. A. Hathaway, Treas. W. H. Sawtkb, Seo'y.

AMERICAN ELECTRICAL WORKS
PROVIDENCE, R, I.

UILWAY FEEDER AND TROLLEY WIRE,
ELECTRIC LIGHT LINE VV^RE,

Incandescent and Flexible Cords,
AMERICANITE. MAGNET.
OFFICE AND ANNUNCIATOR
FARADAY CABLES. WIRES.

NEW YORK OFFICE, V. C. Ackermao, 10 Cortlandt Street.

MONTREAL BRANCH, Eugene F. Phillips' Electrical Works

JB^TABJLISBEO 1848.

HEMINGRAY GLASS CO.
OFFICE, COVIHGTOH, KY. FACTORIES, HONCIF, IHD.

Standard Screw Class Insulators, Floor Insulators,
Class Break Knobs, Battery Jars,

Arc Light Globes for All Systems,
Colored Class Insulators to designate different currerts.

WORK ON SPECIAL DESIGNS A FEATURE.
Send Model or Drawing and we will furniah estimatep.

THE

"CLARK" WIRE.
For Switchboard, Railway and Motor use, we make all

sizes of Stranded and Flexible Wire and Cables withClark'B

InPii'atinn.

The Clark Wire has been before the public and in use for

the past nine years, and has met with universal favor.

Thousands of miles of this wire have been sold, and

are in use throughout the fnited States and Foreign Coun-

tries, and the demand for it is constat tly increasing, because

it always gives perfect satiifaction.

Western Agents,

GREAT WESTERN MFG. CO.,

ChicagoJll.

In a Letter from the Inspector of the Boston Fire Under

writers' Union, he states: "A Thoroughly Reli-

able and Desirable Wire in every respecf.''

The Rubber need in insnlatlng our Wires snd Cables le es-

pecially chemically prepared, and will not deleriorafe, osi

dize or crack, and will remain flexible in extreme cold

weather, and Is not affected by heat.

We guarantee oar Insulation wherever used, Aerial. Under

pround or Scbmarice, and our net prices are as low, if not

lower, than any other f^^s^ claes Insulated Wire.

"We Ehall be pl3a5ed to mail Catalogues with Terms an '1

Discounte for Quantities.

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St.. Boston, Mass.

IIenbt A. Clabk,

Treas. and Gen'l llgr.

t^end for Catalogue.

Heebeet H. Eustis,

Prest. and Electrician

MANUFACTURERS OF HIGHEST GRADES OF

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N. J.

JOHN A. BOEBIiING'S SONS CO., CUcaeo, 171 take Street.
AuEnTSl i SAN FRANCISCO, as and 37 Tremont Street.

. NEW YOBK, 117 Lib rty Street.

Incandescent Lamps Repaired.
NEW YORK ELECTRIC COMPANY. Canisteo, N. Y. and 225 Dearborn St., Chicago.

ppCELA^'^g[ANUfACTORY.

^^^-/-^/^^1,<>^°

ELECTRIC MOIOR AND BATTERY
A perfect working model with pulley, adjust-

able brushes for chnntfing speed, and compound
for battery, for $1.0^ by express. A 4-inch pol-
ished aluiiiiiniin fan, which the motor ransata
hiiJh rate of speed, ia teat postpaid for 25 cents.
An extra bos *jf compound, about 100 charges, 25
cents; 50 charges 15 cents. ' Every machine war-
ranted. [Pat. Nov. J5, 1892. Beicare of infringe-
ments.) Stamp for Circular. Discount to Dealers.

BOSTON MOTOR CO., 17 Battery March Street, BOSTON.

STANDARD TESTING INSTRUMENTS.
We manufacture Ammeters, roltmeters. Galvanometers, TesHng Sets, Eesistance

BoxfS, Photometers, etc., etc., for commercial and laboratory purposes.
The high quality tf our instruments is attested by the fact that we received eight separate

awards at the World's Fair.

Before purchasing Measuring Apparatus of any kind, correspond with us, and ask for
Catalogue T (112 pages) which will be mailed free ONLY if this ad. is mentioned.

"Acme'^ Testing set. QUEEN & CO., Incorporated, Philadelphia. U. S. A.
m

"31. V." Voltmeter.

'^d^ (QmMt:^ ^amdamj v'c: ŷ^€^4-t^€ei.

,

^iememi' ^ <Q^4^^'/e. <30ei/f-^h '^^i^/ZenS-iHa, '^^nnaj ^/. <^Pe/eUtfwia.

MANUPACHJKEES OF

DIRECT CURRENT MULTIPOLAR DYNAMOS @ GENERATORS.
These machines are constraoted with ontelde revolring armatnrea, withont and with special commutator, as desired. They have proved remarkably efficient and economical. Used largely in European Central

Stations. They are slow-speed machines, made for direct connection to engine without belting, and in sizes from 20 H. P. to 1,500 H. P.

BieH-SPBJBU BEIiTBD SISSIENS OXNASIOS
Are copied extensively In this country as "Brum Type." We are building these machines In size

from 1 H. P. to 150 H. P.

ALTEB.VATINU AND UlULiTIPHASE GUKKENT DXNA3I0S
With laminated field and armature, In sizes from 1 H. P. to 4,003 H. P., for belted or direct coupling.

MOTORS
Of every speed for direct, alternating or multiphase current, in sizes from 1-10 H. P. up to 4,000 H P.

Durable and economical in operation.

SIE3IBNS BAND liASIPS
For direct and alternating current, for constant potential and series machines.

SIEMENS ABC lilGH t CABBONS
With either solid or soft cores, which are the most economical in the world and give a steady light.

AI.L INSTBVSIENTS
Requisite for the regulation of electric apparatus; also the Siemens Voltmeters and Ammeters and

Automatic devices made in Berlin.

CENERAU OFFICES, MONADNOCK BUILDINC, CHICAGO.
Meyy Vorb QfSce. 136 Liberty Street. GincionaW Office. Pwtit Building. Danvet Office, 6i!8 Benton Blocfa. St Loyis 9«i«. Bank -jf Coumprrp Buil'iicz
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ESTA^LISHBD nf 1861.

E. BMGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QAJS AHD ILECTRIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-BKIVOH BTOKE-

8134 Rfllchlgan Avenue*

FOR SALE.
65 Porcelain Double Pole, Double Branch Cut-

outs. Capacity 75 amperes. No. 1587 Edison
Catalogue "B," page 39. Edges are slightly
chipped. Price, eeveoty-flve cents ($0.75) each
in lots of five or more.

Odd Instruments, Switchea and Rheostats at odd
prices. cHfts E GREGORY CO.,

47 and 49 S. Jefleison St., CHICAGO, ILL.

For Sale. A Bargain.
Fifty Helios Alternating Arc Lamps, with Re-

sistance Coils, Globes, etc. Also seventeen 2-light

and five 3-light 30 volt Stanley Converters, all In
good condition. The above were nsed but a short
time during World's Fair and will be so'd In lots to
suit. "What offers? Address

ENGLEWOOD ELECTRIC LIGHT CO.,
ENGLEWOOD, ILL.

FOR SALE, CHEAP.
One Whitney Voltmeter,

'Double" scale (0-150, 0-15). Never used.
35 glass jars, 6+"x8"xl0" deep, and other
storage battery material.

Frederick L. Merrill,
304 The Kookery. Chicagro.

A number of new special single

and double pole brackets; will close

out at a low figure; write for de-
scription.

JOHX JSIMltlONS CO.,
110 Centre Street, N. Y. City.

FOR SALE.
In alternators we have 300 T,-H., 500 and 750

Westinghouse 1, 2 and 3,0 .0 Slattery, 500 National.
In arc 2). 30 and 45 Brush, 25 and 60 T.-H. and a
lot of T,-H arc lamps, E:2 and D.

Rose Electric Li^lit Snpply Co.,
ST. LOUIS, MO.

NOTICE.
The chairman of the Fire and Light Com-

mittee of the Corporation of the City of
Ottawa, Province of Ontario, Dominion of
Canada, will receive propositions for the
erection and installing of a complete Elec-
tric Light plant, Arc System, for street
lighting, 500 lamps of 2,ood candle power.
For further particulars or information all

communications must be addressed to

Alderman Campeaa,
Chairman Fire and Light Committee,

Ottawa, Ont., Canada.

Ready M3de Cut Gears.
Ready Made Cast Gears.
Ready Made Brass Gears-
Gears Made to Order.
Gear Cutting.
Gear Book. 1 5 cents,
Treatise on Gears, $1 .00.
Gear Cutting Machines.
G£ORG€B. GRANT,
Lexington, Mass-
and 125 South 11th St.,
Philadelphia. Pa.

PLwAa:^INUM
For all Purposes.

Scrap and Native Platinum Purchased.
BAKER & CO., 408-414 New Jersey

Kailroad Ave., Newark, N. J.

CAPITOL

Manufacturers and Dealers in

Electrical Supplies
OF ALL KINDS.

Eiectricai Repairs a Specialty,

EliECTBICAIi CONTRACTOBtS.

Room 21, 83-85-87 Fifth Avenue, Chicago.

StilwelFs Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE i° Steun
Boilerfl. Catalogue on application.

STILWELL & BIERGE MFG. CO.,

DAYTON, OHIO.

•v«7--A.iia-TE:x>.
Practical Electrician, with business education

and twelve years' experience in cf>nstruction and
operallon of electric lif^ht, power and railway
plants, wants position as Huperlntgndeot or elec-
trician. Familiar with engines and boilers, Can
give first-class reference.

Address "F.BACTICAIi."
Oiire Western Eleotkioian,

6 Lakeside Building, Chlcigo.

Situation by a c >iupetent eojjlaeer and electri-
cian to take charse of an electric railway power
house, an elt^ctrlc light fetation, an Isolated plant or
factory. Experience with compound Corliss and
high speed engines, a'c and locandencent dyna-
mos and railway generators. Good references.
Will go anywhere.

"ELECTRICIAN,"
64 Ohio mtreet. Allegheny. Pa.

Send for
Circnlar and
Free Sample.

The Safety Insulator
Does not injure the insulation of the wire,

presents a neat appearance, is put

up readily without the use of

icrewdriver or other tool.

McLeolM & Co.,

91 Iiiberty Street,

IVIiamisburg Electric Co.,

Miamisburg, Ohio.

Imperial Dry Battery,

Bnrnley Cartridge Battery,

TEMPERED COPPER,
SEGMENTS, ETC.

Send for Battery Gatalogae.

FOR SALE.

Chas. E. Gregory Co.,

47 and 49 South Jefferson Street,

CHICAGO,

Have bouglit all of the World's Fair Electrical

Equipments (that they could), and beg to an-

nounce bargains extraordinary ail down the line

from a 100 K. W. Generator to a 1-16 H. P.

Fan Motor.

An AiisoMe Guarantee Placei on Every MacMDe Slippel

WE WANT YODR IHQDIRIES!

YOD WANT OOR BARGAINS

!

HUMP YOURSELVES ENOUGH TO MAKE THE HUMP VISIBLE.

Are You With Us, or "Agin" Us?

INVESTIGATE THE "LDMEN"

SENEWABLE

SEAT &ATE

VALYE.
A revelation in the valve
industry. Simple, strong,
compact, durable, low-
priced. Its adoption saves
time^ labor, money. First-
class and warranted. 3-inch
and larger with balanced
disk, suitable for heavy
pressure. Specify and order
from your denier, or send
for prices and circulars.

The Lunkenheimer Co.
CIKCISINATf, OHIO, V. 8. A.

i^^'i

The Standard Open Circuit Bat-
teries of the World.

Send fob Cikculak and Pkichs.

THE LECLANGHE BATTERY CO.,

//; to 117 East 131st St., N. Y.
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VICTOR TURBINE WATER WHEEL.
The attention of ELECTRIC COMPANIES is called to this CEI.E.BRAXED WATER VTHEEIL, as particularly adapted to their use

on account of its i*emai-lcal>ly steady motion, hig'ti !ipeed
and ffreat Efficiency^ and lai-gi;e Capacityforitsdiameter,
being double the l*o>ver of most wheels of same diameter. It is used
by a number of the leading electric companies with great satisfaction. In the
economical use of water it is without an equal, producing the highest per cent
of useful effect {ifuaranteed.
SEND FOR CAXAI.001TE AIVI> PARXICIJI^ARS.
Our Horizontal "Victor" is highly recommended, as no gears are required

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of 12 inch VICXOR

XURBII\E!Si arranged on a horizontal shaft with Cast-iron Flume, Draft
Tubes, End Bearings for Shaft and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
st/ictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use, we recommend them.

8TILWELL & BIERCE MFG. CO., DAYTON, OHIO.

WE DON'T RIDE '•> .'^is kind of a wagon,

neither should you. We
have corrected the errors of Twenty Years in the manu-

facture of Battery Cells. Cells of all kinds, open and

closed circuits, Zincs, Coppers, Sal Ammoniac, Jars, etc.

Let us know what you need and we will fix you out. Our
address is 85 John Street, New York.

THE LAW BATTERY COMPANY.

THE

CLARK

ELECTRIC COMPANY,
192 Broadway, New York,

Manufacture under their own patents Axe
JjiShting Apparatus for every purpose.
The Clark Alternating Carreot Arc Lamps and

the ' lark Arc Lamps for Incandescent Circuits
are known to be the most reliable and durable ever
made, and lead, all others in cheapness to the
user. Our Arc Lamps for hi^^h tension are the
steadiest ever made, uur reference ii» our
castomeret.

SPEAKING TUBES AND WHISTLES.
Oral, Slectric. Pneumatic and Mechanical

ANNUNCIATORS AND BELLS.
Fall JJlne Aln^ays la Stock:.

w. B. ostrInder & CO.,
»04 Fulton St., IVewYork.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. T.
.^™Send for New Catalogue. Out August 1st.

THE McGORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work,
Gives more ponder asi to diameter wi«h a

hieher pereentase of useful effect llian any oiher
^v«t*'r-wheel heretofore made. All sizes, right and left
hand, are built from patterns perfected under systematic teats in
the Holyoke Testing Plume.

Parties bavin? power plants which are unsatisfaoti^ry, and
those contemplating the Improvempnt of powers, will flod It lo
their Interest to confer with me, «8 I am "ivillin^ to guar-
antee results ^vh'^re others have failed, nn mat-
ler what makeof tnrbin*- hasheen in use. $!iTATK
Ri'4(|iIRI<:ifIEXT8 AJVD »B1M1> FOR CAfA-

S. MORGAN SMITH. York, Pa.
Kstimates furnished for complete power plants and

results guaranteed.

-f^^Sli^l?- hkIDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

MANUI'ACTIIRJBA BY

PHILLIPS INSULATED WIRE CO.
NEW YOEK OFFICE: 39-41 Oortlandt Street. FACTOEY: PAWTUOKET, K. I.

AeSNCIKS

:

Electric Appliance Co., OHICASO. FartricJx& Carter Co . PHII.ADEI1FHIA. Electrical Ensineerlns Co., 9[I1VNEAPOIiIIB.

WECO CARBON BATTERY.
High ElectroiotiTe Force. Small Internal Resistance.

LITTLE LIABILITY OF CARBON BREAKING IN SHIPMENT.
SUITABLE FOR BELLS AND GAS LIGHTING.

Prices on Application.

WESTERN ELECTRIC COMPANY.
Chicago-

New York.
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PAETIOULAELY ADAPTED TO DRIVING

Electric Light and Power Stations
Ti On accoont of itB high efficiency at all Btagee of gate, ateadineaB of motion and eaay working gate, the con-

'T Btraciion of which makee It the moat aessltiTe to the actiun of a governor of any wheel on ihe market.

SEND FOR CATALOGUE I"-''-""S various aJle^B_^of^Bettl_j^^^

THE DAYTON GLOBE IRON WORKS CO.,

DAYTON. OHIO.SnCCESSORS TO
STOITT, BIIL.Iit» A TKMPIiE.

Artistic Slate
FOR

tSwIteli Boards,
Switch Bases.

ltheo8tat Boxes and Bases,
Battery Boxes and Covers,

Fnsn Boxes and liases,

And tor Ijanip Bases,

All Purposes Requiring

Slate, plain or finished.

We sell the finest Vermont Slate, and flniah in

Dull Blecb,
Polished Black,

BloodNtone or Sffarbleized.
Italian, TcnnoHsee, and

VermoDt Klarble.
niexioan 4>nyx and

^(rained Woods.

Very low pricea quoted on aizea to order.

The Independent Electric Co.,
39th St. and Stewart Ave., CHICAGO.

MAP OFTHE UNITED STATES.
A large, bandsome Map of Ihe United

States, mounted and BU'table for offlce ot

home use, is Issued by the Burlington
Route. Copies -will be mailed to any ad-
dress on receipt ot twelve cents In postage
by P. S. EnsTis, Gen'l Pass. Agent, C- B.
& Q. R. R., Chicago, 111.

For any electrical book published filled

promptly on receipt of price.

ELECTRICIAN PUBLISHING COMPANY,
6 Lakeside Building, Chicago.

FUSE WIRE
AND LINKS
FOR ALL SYSTEMS.

Correct
Carryinar

Capacity.
Absolutely

Unirorm.

The Independent Electric Co.,

39th St. and Stewart Ave., Chicago.

BUFFAI-O GAP.

, D. C,
VIA

Cincinnati and
C. & O. R'y.

CITY TICKET OFFICE,

234 Claik St., Chicago.

J. C. BRILL COMPANY, - - - PHILADELPHIA.
BUILDEES OF EAILWAT AND TEAMWAT CAES OF AI.L CLASSES.

Special attention given to the bnlldlng of Electric Motor and Trail Care.
Bnlldera of Brill No. 21 Truck with solid forged frame, and "Eureka" Maiimum Traction Pivot \ Truofe.

DERIVATION OF

Practical Electrical Units.

BiLIEUT.KB.BADT and PROF. H.S.CARHART.

PRICE, POSTAGE PREPAID, 75 CENTS.

This is a very handsome book of sixty pages, printed on

fine heavy paper, with neat cloth binding. It contains Por-

traits and Biographies of Ohm, Watt, Faraday, Joule, Gauss,

Weber, Sir William Siemens, Dr. Werner von Siemens,

Volta, Ampere, Daniell and von Jacobi, together with a

carefully prepared table of Practical Electrical Units, wiih

their relative values. In no other single volume can this

rare collection of portraits be found.

ELECTRICIAN PUBLISHING GO.

6 Lakeside Building, CHICAGO, ILL.

STANDARD
ELECTRICAL

DICTIONARY,
By T. O'CONOR SLOiNE, A. M., E. H., PI. D.

634 Pages. 350 Ulnstrations. Price $3.00

A popular dictionary of words and terms used in the

practice of electricity.

A concise and practical book of reference for the expert

as well as the beginner.

Any subject can be found, treated in all its aspects.

As important to electrical artisans as Webster's.

No one interested in electricity should be without it.

Sent, Postage Prepaid, on Receipt of Price.

ELECTRICIAN PUBLISHING COMPANY,
6 Lakeside Building, Chicago.
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FORT WAYNE ELECTRIC

FORT WAYNE, IND.

... MANUFACTURERS OF

Electrical Machinery
UNDER THE

PATENTS OF JAMES J. WOOD.

For Arc Lighting, Direct Current Incandescent Lighting,

Alternating Current Incandescent Ligting, Power Transmis-

sion either by Direct or Alternating Currents.

Arc Lamps for Constant Potential Alternating or Rail-

way Circuit.

LOW PERIOD DIRECT CONNECTED ALTERNflTORS.

The new ''WOOD" Transformers have the highest ef-

ficiency and best regulation of any yet produced. They are

easy to install, light weight and very handsome in appearance.

Parties requiring Transformers would do well to get our

estimates before purchasing.

BRANCH OFFICES:

42 Broad Street, New York City.

185 Dearborn Street, Chicago.

907 Filbert Street, Philadelphia.

406 Times Building, Pittsburgh.

Eirk Building, Syracuse.

57 B. State Street, Columbus, O.

35 New Montgomery Street, San Francisco.

Cor. Main and Field Streets, Dallas, Tex.

52 Union Street, New Orleans, La.

Southern Electric Mfg. and Supply Co.,

Baronne Street, New Orleans, La.
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^Wond^rfvil
Is the only word which will convey anything like an adequate idea of the

NEW MAGNETO TELEPHONE
Now offered to the public by the

WESTERN TELEPHONE CONSTRUCTION CO.
While others laud "Magnetophones" we desire to state positively that our
New Magneto Telephone is the

BEST TELEPHONE IN THE WORLD.
This instrument talks equally as well through one mile or one thou-

sand miles of wire. Experiments just made between Chicago and Milwau-
kee, and

BETWEEN CHICAGO AND NEW YORK
Have demonstrated the fact that in sound, volume and clearness it is
perfect even over a thousand miles of wire.

IT IS GUARANTEED
As to workmanship, as well as to freedom from infringement.

WESTERN TELEPHONE CONSTRUCTION COMPANY
539, 540, 541 Monadnock Block, CHICAGO.

Don't make a
Alternating Arc
investigating

By Buying any
Lamp before

the

MOIT-ARC
Everything about it is of the very best . Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-
equaled simplicity with absenceof all objectionable features heretofore
present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers will be STUCK on because they don't

have to MONKEY with it every few days, taking it down to clean
and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY CO., Buffalo, N. Y.
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INSULATED WIRES AND CABLES.

HIT THE BULL'S EYE!

AND

SECURE THE HIGHEST GRADE.

OKONITE INSULATION """yr.i^^rc'A-.VT^rB:"^" THE BEST.

Before -placing orders for your House Wiring, Line Construction or Bailway

Work, write us for Quotations.

The Okonite Company, mi
13 FARZ ROTV, IT. 7.
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BRUSH
ELECTRIC CO.,

Cleveland, Ohio.

ELECTRIC
LIGHTING and

POWER
APPARATUS.

The Brush double arc lamp pat-

ents sustained by repeated decisions

of U. S. Courts.

The only lamp for all-night

lighting.

HART FLUSH SWITCHES.
5 and 10 Ampere Single Pole.

10 Ampere Double Pole.

ID Ampere Three-way.

The Only Snap Switch, that has

PROVEN A SUCCESS.

For Sale by All Supply Houses.

THEEART&HEMMMf&CO,,
a^ABTFOBD, COlTSr.

Exhibit at the World's Fair, Section S, Space 5, South-

west Gallery Electricity Building.

Awarded First Premium at the World's Fair.

Excellence of

Material and

Construction.

High

T:2Sulation,

Reliability and

Durability

Under the

Most
Exacting

Conditions.

SKBTD FOB SAMPIiEt^ AlVD PBICES.

GUSHING & MORSE.
General Western Agents,

225 Dearborn St., Chicago.

W. R. BRIXEY, Wfr.,

203 Broadway, New York.

We Want Western Business.

Li ROCHE ALTERNJITORS.
MANDFACTDRED IN SIZES FROM

25 to 5,000 Lights,

SINGLE OR MULTIPHASE.

Direct Connected Dynamos.

Direct Current Generators.

PHILADELPHIA, PA.

DISTBICT OFFICES:

Kew ITork, San Francisco,
Boston, Cliicago,

Knoxville, St. Louis,

Cincinnati, Pittsburg, Mobile.

1,000 Liight Alternator.

HOOD & OSBURN, 239 La Salle Street,
o:a:xo.A.Gi-o.

OWEN FORD, RIalto Buildinn,
so?. XjOXTZS, aco.
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PIONEERS IN THE BUSINESS.
SIMPLICITY OF CONSTRUCTION has al-

ways been our aim, and our New Alternating Lamp,

as shown herewith, is by far the simplest arc lamp

ever manufactured.<

a.

s
<

CO

z

Arc Lamps for

(INCANDESCENT CIRCUITS.
RAILWAY CIRCUITS.
(alternating CIRCUITS-Secondary

And a full line of lamps for special purposes, in-

cluding Photo-Engraving, Stereopticon, Ophthal-

moscopic, Theatrical, Search Lamps, etc., etc.

"Write for Catalogue.

ELECTRIC CONSTRUCTION & SUPPLY CO.,
TELEPHONE BUILDING. NEW YORK. EMisbed 1881. UNITY BUILDING, CHICAGO.

GENERAL ELECTRIC CO.
COMPLETE ELECTRICAL EQUIPMENTS

For Lighting and Fo^nrer Furpos

Arc Lamps for Arc or Incandescent Circuits. Incandescent Lamps. Miniature Lamps, Ammeters, Voltmeters, Out-
outs, Switches, Sockets, Carpenter Enamel Rheostats, etc.

Long Distance Transmission of Power
BY THREE-PHASE SYSTEM.

The only practical and economical system in actual and successful operation.

TTtrxi.xa'xi z*ozt. ottj o.A.rr.A.XjiOO-TT£:s.

GENERAL ELECTRIC CO.,
44 Broad Street, New York.
Monadnock Building, Chicago, 111.

264 W. Fourth Street, Cincinnati, Ohio.

Equitable Building, Atlanta, Ga.

>Xl.XIUOXX>.A.Xji S.A.XJZIS C>X*FXOX:SI:

Main Office, Schenectady, N. Y.
15 First Street, San Francisco, Cal.

180 Summer Street, Boston, Mass.

509 Arch Street, Philadelphia, Pa.
401-407 Sibley Street, St. Paul, Mlin.
1333 F Street, N. W., Washington, D. C.
Masonic Timple, DenTer. Colo.

For All Business Outside of the United States and Canada, Address Thomson-Houston International
Electric Co., Schenectady, New York.

Canada:—Canadian General Electric Co., Limited, Toronto, Can.
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THE FUEL ECONOMIZER CO.,
Of 3i«^ a,ttea.-\77-a-rL,

SOLE MAKERS IN THE UNITED STATES OF

GREEN'S IMPROVED PATENT ECONOMIZER
FOR STEAM BOILERS.

This apparatus heats the feed water to a temperature very much above boiling point by the

waste gases escaping from boiler flues. Highest Award at the Columbian Exposition, Chi-

cago, 1893.

TO ALL ELECTRICAL ENGINEcRS:—The large reserve of water, at a high temperature, held

in the Economizer to meet the sudden demands common to all Electric Railroads, renders an
Economizer absolutely indispensible to the modern power plant of the present day.

Can be applied to any kind of boiler without stoppage of worlts.

Offices and Works, MATTEAWAN, N. Y.
Orig^ioal inveutos antl patentees, B.<Kreen«& Son, Ltd , UTanchester. Eogland.

Inuorlaat Id UiMIdi MiS
C3 xj i=e r^ e: w:

ALTERNATING CURRENT INDICATORS
Are now ready. Before purchasing elsewhere send for our Supplemen-
tary Catalogue which contains the prices and description of the above
instruments, and also a list and prices of other new instvumetlts of

our manufacture.

Whitney Electrical Instrument Company,
146 Franklin Street. BOSTON, MASS.

Fenacook, X.H.,€. S.A -FACTORIES t-Slierbrooke, P. <^., Canada.

Baltimore, Md., The Poole Electric Co.,
Chicago, III., Electric Appliance Co.,
Cincinnati, Ohio, Nowotoy Electric Co.
Halifax, N. S.. John Starr, Son & Co., Ltd.

AOBXTS :

I Montreal, P. Q., T. W. Ness & Co.
New York City, Geo. L. Colgate, 136 Liberty St.

San Francisco, Cal., California Electrical Worbe.
t

Toronto, Ont., Toronto Electrical Works.

Consolidated Oar-HeatingCo.,
Chlcagio, III. ALBANY, N.Y. Coatecook, P, Q-

Electric

Car - Heating.
Regulating Switch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

SPECIAL ANNOUNCEMENT.
46i 99THE HELIOS

SPECIAL ALTERNATING ARC LAMP
Can be run three in series from 105 volt secondary circuit.

STANDARD ALTERNATING ARC LAMPS
Can be run in multiple from 50 or 100 volt secondary circuits by Spencer Economy Coils.

No Special Transformers Necessary. No Dead Resistance Required.
No Change of IVirins-

Helios CarboDB will be sold only with the Helioa Lamp. The Helios is the only lamp that has a legal
right to use the reflector plate between the etandarde, without which one-half of the light la wasted.

HELIOS ELECTRIC CO., 1310 Filbert St., Philadelphia.
Eastern AgentB:

STANLEY ELECTRIC M£'G. CO.,
Pittsfield, Mass.

Eastern Penn. and Southern N. J. Agency:
RADIANT ELEnTRIC CO ,

1223 Market Street, Philadelphia, Pa.

Western Agents:
THE ANSONIA ELECTRIC CO.,

Chicago, 111.

Southwestern Agents:
ST. LOUIS ELECTRICAL SUPPLY CO.,

St. Lonis, Mo.
Canadian Agency, Canadian General Electric Co., Toronto, Canada.

In Practical Operation in Dlore
Tlian S5 licadlns Cities in

IT. S. and Canada.

C-S SPECIALTIES.

C-S Flush Oouble Push Switch.
Single Pole—Double Pole—Commutation; 3 Wire, 4 Wire.

C-S Flush Key Switch.
single Pole—Donble Pole—3 Wire.

C-S Flush Automatic Switch.
single Polo.

ELECTRICALLY
MECHANICALLY
ARTISTICALLY PEERLESS.

O-s r Ingh Donble TuA Switch—Donble Pole.

THE CUTTER ELECTRICAL & MFG. CO.,
g7 So. nth Street, PMlaOelpliia,' JPa., V. 8. A.

THE JUPITER STORABE BATTERY.
STO^lB r^zisxi •OXSfffFS:

1—"Buckling" and Short-Circuiting absolutely impossible.
2—No Perforated Plates.
3—Very small loss of Current on open Circuit.

4—Cannot be injured by ANY NUMBER of short circuit discharges.
5—Will not sulphate from overcharging.

WE MAKE A SPECIALTY OF PORTABLE CELLS.
Our small motors are the mosl compact of any on the market. Any voltage. No "scrap iron" but the

best worJcmanahip.
We want agents at once, everywhere, for our Automatic Safety Elevator Brake; instantly reverses the ele-

vator, when any obstacle projects into the well in the pathway of the car.

THE JUPITER BATTERY.
(TBADE MAEK.)

The DAY-MOBERG ELECTRIC CO.,
Mention Wesxebn Eleoteioian. 34: Pearl Street, BOSTON.
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THE CHLORIDE

ACCUMULATOR.
Cells from 10 to B,000 amp. hours

Capficitj/,

Central Station and Traction Ce'ls a Specialty.

BATTERIES FOR ISOLATED LIGHTING AND
POWER PLANTS.

Oatalogue gives FACTS and FIGUBES.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Building:,

PHILADELPHIA, PA.

^>s CHICAGO OFFICE, 302 Owings BIdg.

OHAS BLIZAKD, Qen'l Sales Agt

Our Individual Arc Light

and Motor Cut-Outs

J^^R"^

SCOiT03i^IC.^3L.,

Alternating Current 6enerators3
For Central Station Equipment.

Adapted for Arc and Incandescent Liglitlng.

Guaranteed Equal in Every Respect to any other Type of Apparatus Manufactured.

And Require Only One Small Wire.

ELEOTBIC mCTOR & SIGNAL CO

(Successor to ELECTRIC SECRET SERVICE CO.,)

45 Broadway, NEW YORK.

Slow Speed and Standard of Simplicity
Close Regulation. and Durability.

Direct Current Apparatus for Lighting Factories, Public Buildings and Isolated Plants.

Improved Long Distance Series incandescent Apparatus for Street and Commercial
Illu "ninat on.

Incandescent Lamps and Soclcets for use on Arc Light Circuits,

Correspondence ;^olicited„

THE UNITED ELECTRIC IWIPROVEWIENT CO.
Drexel Building, PHILADELPHIA, PA.

THEY ARE IN STOCK. SEND US A SAMPLE ORDER Enameled Green

Outside,

Silvered Inside.

Radial Fluted

E.P.GLEASONMFG.CO,,'°.'r,
Flat Spiral Corrugated. Deep Spiral Corrugated, chicaco office

^=^^^ Troi?.ic

GLEASON'S
STANDARD
ELECTRIC
SILVER GLASS
REFLECTORS.

The simplest, cheapest and best Reflectors
for increasing candle power oi incandes-
cent lamps.

Made in all staple sizes of electric shades.
Always bright ; cannot tarnish.

to 189

I niERCER STREET,

PEE DOZEN
7 in. diameter, 2M In. holder, » 9.00 pee dozen

„,, , t ,., . o ,,,.

8 " " 21/; " " 10.110 8 In. diameter, 2}i in holder, i 8,00 7 in. di-imeter, 2Ji in. holder, $ 8.00

10" " 2)4 " " 12.00 10 " " 2K " " 9.00 10 " " 214 "
'" ""
12.00

91 Dearborn Street, F. l, johnson, Manager.
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ERIE,
.^f%

PA
HlffheHt Award at the 'tVorld'N Fair. Clilcago Offlre, Rookery Bnildine.

NEW YORK.

MOULDED MICA
Trolley liine Insnlators,

Tree Insulators, EStc.

H. W. JOHNS MANUFACTURING CO.,
240 and 242 Randolph St., Chicago^ III.PHILADELPHIA.

Tree Insulator.
Perfect Protection,

'A

1

3 M EBALS AND DIPLOMAS 3
World's Columbian BxpositioD, Chicago, 111,

BEFORE PURCHASING
SEND FOR COPY OF TESTS

....ON....

Wetis'er "Vacmiin" Feel Water Heater ana

Purifier (tJ-'S'uH.p.l-Wetister stebm

Separators ami O.I Extractors.

Wililaines T. cmmi Systein»tSieaniHeating.

WARREN WEBSTER & CO,
No. 2 Canal St.,

Chicago, III.
Main Office and Works:

CAMDEN, N.J.

M WiU Oblige

Botli Advertiser and Publisher

by mentioning the WESTLRN
ELECTRICIAN when writingi

to advertisers.

THE LATEST IMPROVED TYPE OF ELEVATORS IS THE

DIRECT ELECTRIC.
late YoD Seen Onrs?

It faas many advan-
tages over all others
now in the market.

If yoa vieit the

COIiUaiBlAX
EXPOSITION

examine the one running in the
Department of Transporta-

tion Exhibits.

For descriptive circular, or other

afornLation, address

MORSE, WILLIAMS & CO.,
1106 Praniford Avenue, PHILADELPHIA. 108 Liberty Street, NEW TORK.
19 Pearl Street, BOSTON. 82 Church Street, NEW HAVEN.
425 spruce Street, SCRANTON, PA. 1116 E Street N. W., WASHINGTON, D. ».'«

4«3 OUAHA BCIIiDlSrCi. CHICAGO.

S. FREEMAN & SONS MFG.CO.,
MANUFACTURERS OF

{Standard Tabular, Fire BoXjTertical
and Sabmerged Tube ^teel

BOILERS
For Marine,

Stationary,
or Portable Mse.

ALSO OF

OF ALL KINDS.
t^mokestacks, etc.

A specialty made of

Electric Street Railway and
Lighting Plants.

Write for Prices and Terms.

RACINE, WIS.

THE FALLS

M\ k urn Co.,

Gayaboga Falls, OMo.

Manufacturers or

Friction Clntches,

Shafting, Etc.

Special attention given to the
Complete Equipment of

Electric Plants.

BRANCH OFFICES:

8 South Canal St., CHICAGO.

39 Cortlandt St., NEW YORK.

BARREL LOTS 32^ CENTS. BARREL LOTS 40 CENTS.

Our New RopUbliC, Our High Grade QjSJUsJUVVJiiJOjJO

INCANDESCENT LAMPS.
QUALITY UNEXCELLED. QUALITY UNEQUALED.

Q^'uxiu^vjWa^^3^AKJO^>jOi^^ 2011 to 2017 Pine Street, ST. lODIS. MO.
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Directory of Principal Electrical and Mechanical Engineers-

B. J. Arnold, Mem. a.i. e. e.,

Consulting Electrical Engineer,

Specialty: Electric Kallways and Power Sta-
tions.

565 Kookery, Chicago.

Chas. G. Armstrong,

Expert and

Electrical Engineer,

Auditorium Tower, Chicago.

0. M. Stone,
Electrician,

Good wori, square work, perfect work; just
such work as our customers want. Fine house
work and repairs a specialty. Private lines

built complete.

260 8. Clark St., Chicago.

William D. Ball, b. s. (e. e.)

Consulting Engineer,

Room 110, 115 Dearborn St.,
Chicago.

Telephone Main 1584.

N, S. Amstutz,
Mechanical and Electrical Engineer,

New Electrical Devices Perfected for
Shop Construction.

Teste, Plans, EBtlmates,
SnpervlBion and Expert Opinions,

50R The Cnyahosa. Cleveland. O

Frederick L. Merrill,

Electrical Engineer,

Specialty: Storage Battery Work.

304 Rookery, Chicago

Gustave Monrath, c.p.,i. e.

Electrical Engineer,

Contractor for Electric Light and Electric
Power Transmissions.

1417-1419 Dlouadnock Building,
Chicago.

Harry G. Osburn,
Electrical Engineer,

830 I.a Salle Street, Chicago.
Telephone, Harrison 306.

Estimates and Specifications prepared.

Special Attention Given to the
Supervision of Electrical Work.

Wm. H, Bryan, m. Am. soc. m. e.

Mechanical and Electrical
Engineer.

Consaltations, Reports, Estimatee, Planp, Specl-
fioatione, Superintendence, Testa, PurchaBlng-.

Turner Building, St. l^ouis.

LOUIS K. COMSTOCK,
Consulting and Constructing

Electrical Engineer,

1437.38 Iflonadnock Blk., Chicago

PATESITS.-Twenty years' experience.
Send model or sketch and brief description of
yo r inventiooforreportas to patentabiliiy. Ex-
pert searches and opinions. Pateot causes prose-

1 cuted and defended. Practice in U. S. Supreme,
j

Circuit and Circuit Appeals Courts, and U. S.
Patent Office. Send for "Plain Words about Pa-
tents," free. Patent practice exclusively.

E. B, STOCKIAIC;, Attorney at Eaw,
6U F St., N.W., -^VaHhingcon, I>. C

Binrx^sRs
for the WESTERN ELECTRICIAN,—Sl.OO.

}
WESTINBHOUSE ELECTRIC £ MANUFAGTURINC CO.

We manufacture Complete Installations of

For CENTRAL STATION ELECTRIC LICHTINC,
LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BRANCH OFFICES IN ALL LARGE CITIES.

MARO S. CHAPMAN, Pres. THOMAS C. PERKINS, Vice-Pres. JOHN L. BUNCB, Sec and Treai. THEO. GONET, Supt.

The Mafher Electric Co
MANCHESTER, CONN,

0

Complete Electrical Equipments
Lighting and Power Purposes.

for

From 50 to 3,000 Lights.

From I to 300 H. P.

Street Railway Generators and Station

Equipment to 500 K. W.

We shall, as fur the pist thirteen years, maintain our
reputation as manufacturers of the most modern

and reliable direct current apparatus that
brains and money can produce.

Correspondence solicited from parties and individuals contemplating
a purchasing or installation of electrical apparatus

of any na'ure whatsoever.

Manchester, Conn.



WESTERN ELECTRICIAN. March lo, 1894

ELECTRICITY FOR ENGINEERS.

Part I, 268 Pages, $2.00. Part II, 156 Pages, $1.00.

WHEN ORDERED TOGETHER PRICE IS $2.50.

Both WoTks Pfofusely Illustrated. ,,„.„^. -nij... Tk mi i.

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I.-CONTENTS.

CHAPTER I.

Electricity—Positive and Negative—Conductors, Non-
conductors and Insulators — Electro-Motive Force —
Volts—Resistance—Ohms—Current—Amperes.

CHAPTER II.

Dynamos—Magnets— Field Coils—Electro Magnets

—Permanent Magnets.

CHAPTER III.

Armatures, Construction of, Different Kinds of

—

Commutators, How Made and Connected—Heating of

Armatures—Eddy Currents.

CHAPTER IV.

The Current— How Produced — Induction— Series

Wound Dynamos—Shunt Wound Dynamos—Exciting

the Fields—Constant Current and Constant Potential

Dynamos—Series and Parallel—Parallel Or Multiple Arc
System.

CHAPTER V.

Incandescent Lamps — Filaments — Connections—
Flashing—Exhausting— Testing— Candle Power—Oper-

ated in Series—Automatic Cut-Out—In Multiple Arc or

Parallel— Multiple Series— Multiple Series Cut-Out

—

Three Wire System.

CHAPTER VI.

The Arc Light—How Formed—Causes of Unsteadi-

ness—Remedy—Effect of Shades or Globes—Shape of

Carbons under Different Condirions of Burning—Arc
Lampj—Regulating and Cut-Out Mechanism—Action
of Current—Clutch Lamps—Clockwork Lamps—Double
.Lamps—Troubles in Lamps.

PART II.—CONTENTS.

CHAPTER I.

Alternate Current Dynamos—Principlesof the Field

—

Field Current Armature—Winding—Connections—Lamin-
ation—Different Types of Alternators—Regulation—Lead-
ing Systems—The Brush Generators—Magnets—Arma-
ture—Principles of Induction.

CHAPTER II.

Dynamos, Continued—The Mordey Alternator—Sta-

tionary Armatures—Field Magnets—Ferranti Armature

—

Field Magnets—Winding—Collectors.

CHAPTER lit.

Dynamos, Concluded—Siemens Dynamo—Best Mag-
netic Circuits—Stanley Constant Current Dynamo—The
Armature—Self Induction—Regulation.

CHAPTER IV.

Induction Coils— Converters—Transformers— Econ-
omy of Distribution—An Electrical H. P.—Losses in

Conductor—Induction Coils^Effect of Induction—Trans-
formers.

CHAPTER V.

Transformers, Continued—Induction Coils—Convert-
ers—Transforming Up and Down—Design of Transform-
ers—The Static Charge—Protection Against— Grounding
the Secondary—Other Devices—The Foil Protector-
Different Types of Transformers.

CHAPTER VII.

Commutators and Brushes—The Brush Commuta-
tors— Brushes — Different Styles of Brushes— Double

Brushes—Single Brushes— Troubles with Commutators
and Brushes— Correct Position of Brushes—Sparking

at Brushes — Care of Brushes and Commutators —
Flashing.

CHAPTER VIII.

Current Regulation—Hand Regulation—By Position

of Brushes—Resistance Box—Resistance Coils.

CHAPTER IX.

American System of Automatic Current Regulation

—

The Dynamo—Regulator—Action of Regulator.

CHAPTER X.

Brush System of Automatic Current Regulation

—

Brush Armature—Diagram of Circuits through Dynamo,
Regulator and Lamps—Dial or Regulator—Care and Ad-
justment of Dial—Dial Contioller—Circuits and Connec-
tions of No. 8 Brush Dynamo— Circuits of Compound
Wound Constant Potential Brush Dynamo.

CHAPTER XI.

The Edison System—Automatic Regulator—Circuits
of Regulator—Circuits of Dynamo—Action of Regulator

—

Howell Pressure Indicator—Diagram of Circuits—De-

scription of Parts and Operation.

CHAPTER XII.

Excelsior System of Automatic Current Regulation

—

Dynamo—Armature—Diagram of Circuits—The Regula-

tor and Motor—Action of Regulator.

CHAPTER XIII.

Schujier System of Automatic Current Regulation

—

Dynamo—Armature, Commutator and Brushes—Diagram
of Circuits in Armature and Field—Regulator—Circuits

in Regulator.

CHAfTER VI.

Transformers, Concluded — Fuses — Regulation —
Winding of Transformers—Connecting to Circuit—Regu-
ation—Safety Fuses.

CHAPTER VII.

Parallel System—Series Arc Light System—Diagram
of Circuits—Parallel System—Primary Circuit—Secondary
Circuit—Placing of Transformers— Fuses— Diagram of

Series Arc Light Circuit.

CHAPTER VIII.

Lines of Force—Hysteresis—Magnetic Penetration

—

The Circuit of Lines of Force—Experiments wit'" *-^q^-

net—Rapidity of Reversals and Hysteresis.

CHAPTER IX.

Arc Lamps—In Series—The Westinghouse Arc Lamp
—Diagram of Circuits in Lamp—Action of the Mechanism
— Flat Carbons.

CHAPTER X.

Arc Lamps, in Multiple—Slattery Differential Lamp

—

Mechanism of Lamp/—Its Operation,

CHAPTER XI.

Measuring and Indicating Apparatus—Instruments
for use with Alternating Currents Differ from those used
with Continuous Currents—Ammeters—Voltmeters—De-
scription of Several Forms of Instruments.

CHAPTER XIV.

Thomson-Houston System of Automatic Current Reg-
ulation—Dynamo—Armature—Commutator and Brushes

—

Controlling Magnet—Wall Controller—Diagram of Cir-

cuits—Air Blast.

CHAPTER XV.

Waterhouse System of Three-Brush Automatic Cur
rent Regulation — Dynamo— Extra Brush— Resistance

Coils and Regulator.
CHAPTER XVI.

Ampere Meters—Tangential Scale—Solenoid Meters.

CHAPTER XVII.

Voltmeters—Pressure and Potential Indicators.

CHAPTER XVin.
Testing—Galvanometers—Astatic Needle—Differen-

tial Apparatus.
CHAPTER XIX.

Wheatstone Bridge or Electrical Balance—Diagram
of Circuits and Methods of Use—Bridge and Rheostat

—

Round Form—Square Form.

CHAPTER XX.
The Magneto as a Testing Instrument—Armature

—

Field—Bell—Diagram of Circuits.

CHAPTER XXI.

Coupling Dynamos Together—In Series—In Shunt-
Series, Shunt and Compound Wound Machines.

CHAPTER XXII.
Switches and Switchboards—Loop Switch—Plug

and Socket—Change over Plug and Socket— Conclusion.

CHAPTER XXIII.
Electric Motors, General Principles the Same as in

Dynamos—Types—Shunt and Series Motors Suitable for

all General Purposes—Regulation of Shunt Motors—Of
Series Motors—Counter E. M. F.—Direction of Rotation

and Direction of Current—Starting Motors—Diagram of

Connection.

CHAPTER XII.

Measuring Instruments, Continued—Hot Wire
struments—The Cardew Voltmeter—Details of the Instru-

ment—Low Potential Voltmeter.

CHAPTER XIII.

Voltmeters—Double Coil Voltmeter—Two Types.

CHAPTER XIV.

Spring Meters—Curled Spring Meter.

CHAPTER XV.

Twisted Strip Instruments—Diagram of Connections

and Operation of Instrument.

CHAPTER XVI.

Recording Meters—Stanley Meter—Construction and

Principles of Operation— Diagrams of Parts—Slattery

Induction Meter—Description of Parts and Principles of

Operation—Watt Meter—Thomson Meter.

CHAPTER XVII.

Generators in Parallel—Difficulties in Operating-
Alternate Current Generators in Parallel—^Arrangemepts

of Circuits and Machines for Operating in Paraltel—Dia-

gram of Common Arrangement of Machines and Circuits.

CHAPTER XVIII.

Ohm's Law—Strength of Current—Formulas and Ex-

amples—Power and Heating Effects of Currents.

CHAPTER XIX.

Ground Alarms and Leak Detectors.

Orders Promptly Filled on Receipt of Price. Postage Prepaid.

ELECTRICIAN PUBLISHING CO.,
6 LAKESIDE BUILDING, CHICAGO.
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Tm DIEHL ELECTRIC Ff\NS.
NO SHAFTING.

NEW TYPE

DESK PROPELLER FANS

FOR

DIRECT OR ALTERNATING CURRENT.

DIEIHL & COMPANY,

ot our new "EI,ECTKOI,IER" FAN.

55§ BROADWAY, NEW YORK CITY.

D'UNCER
LONG
DISTANCE
ELECTRIC
TELEPHONES.
Sold outriglit. Protected by

patents "which are guaranteed
against infriagement. Works
satisfactorily on long or short
distance; requires no cleaning
or repairs; claimed by disinter-
ested experts to be the best tele-

phone made. Adopted by the
Twin Wire Telephone Company
of Chicago, and will be used by
the city in connection with it.

The D'Unffer Electric
Telephone Mfg. Co.,

167 Dttarborn St. , CHICAGO

.

Storage Battery Cells.

WEWTOK BUBBEB CO.,
ITS Devonsliire St., Boston, Mags,

SiOTOET NEWTON UPPER FALLS, MASS.

SILK BRAID
For Incandescent

Lamp
Filaments.

The greatest care taken in prodncing a uniform article.

BOSTON BRAID MFG. CO.,
27 Beach Street, Boston, Mass.

Converters,

I^ampB,

Sockets;

Wires.

WESTERN ELECTRICAL SUPPLY CO..

Q-eneral Electrical Supplies,

911-913 Olive Street, ST. LOUIS, HO.

Meters,

Cut-Outs,

l^amp Cord,

Switches.
WRITE FOR i FIXTURE CAT.WKIIK t^ *"*

^ HOUSE GOODS
CATALOGUE.

CATALOGUE.

New York Insnlated "Wire Co.,
SOIiE SIAIVITFACTIJBEBS

GRIMSHAW WHITE CORE I'Z:
"''''"

RAVEN CORE ^i^,
*"""*'

COMPETITION LINE WIRES, GRIMSHAW TAPES, AND SPLICING COMPOUND,

Vulca Electrical Wire Ducts for Interior Construction.

NEW YORK—15 Cortlandi St. CHICAGO—78-82 Franklin St. BOSTON—182 Summer St. SAN FRANCISCO—102 Sacramento St.

BINDERS
X*C3]

WESTERN ELECTRICIAN,

ONE DOLLAR.

LIM-BELT

MICHIIM CO.,

Engineers, Fonnlers, MacMnlsts,

CHICAGO, U.S. A.

MannfactnrerB of the

Ewart Guaranteed Friction Clutch.

Fibre-Graphite Sell Lubricar.t Journal

Bearings.

Complete Power Equipment for Elec-

tric Plants.

Standard Water Tube Safety Boiler.

Nicholson Patent Compression Shaft

Coupling.

Coal and Ashes Handling Machinery.

Link Belt

I.INK-BELT
ENQINEEKING CO.,

Flilladelpbia and

New Yorlr.

Trade Mark.

Ml GENUINE
INGOTS i MANUFACTURES

BEAR OUR
REG.TRADE MARKS.

PHOSPHOR-BRONZE
Ingots, Castings, Wire, Sheet &c.

The Phosphor Bronze Smelting Co.LiMiTED
.2200WashingtonAve.,Philadelphia.,Pa.
ORICINAL MANUFACTURERS OF PHOSPHOR-
Bronze in the United States and Sole
Makers of"ELEPHANTBRANO"Phosphor-Bronze.

THE PARTZ
Acid Gravity Battery.

(Patented.)

The Highest Voltage and Most Constant
Open Circnlt Battery.

Use the Pam Silplio-CliroffliG Salt.
(Patented.)

No handling of Fluid Acids or Mixing of Chemicals.

Send for our Catalosue, and let
facts convince yon.

Our Exhibit at the Chicago World's Fair is In the West
Gallery of Electricity Building.

^t ^ *^' ^̂ THE S.S.WHITE
DENTAL MFG.CO.,

Philadelphia, New York, Boston, Chicago, Brooklyn, Atlanta
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N^o T^;stiixionlo^l{S

CITY ELECTRICAL INSPECTION DEPARTMENT.

Certificate No. 2201. January 10, 1894.

Building, Kyerson Laboratory.
Chicago University Campus.
Building wired by L. K. Comstock.
Wire used N. I. R. as follows:

—

Main wires, Sizes No. 3, number of feet 2,172.
" No. 8, " " 240.
" No. 14, " " 25,000.

Insulation resistance—Ten Megohms over all.

Capacity for 640 Incandescent Lamps 110 volts.

J. P. BARBETI,
Supt. City Telegraph.

E. F. NORTON, Act. Chief
City Electrical Inspection.

BuildiDg lathed with wire lathing, wire run over and under
the lathing.

Each floor on the New York Life runs over 8 Megohms.

WM. H. McKINLOOK, President. WALTER C. McKINLOCK, Secretary.

Metropolitan Electric Co.,
omo^a-o, ILL.

Salesroom and Offices^ > - - 186 and 188 Fifth Avenue.

P. & B. PRODUCTS.

P. & B. Armature Varnish.

P. & B. Paint.

P. & B. Tape.

P. & B. Compounds.

Chatterton's Compound.



March lo, 1894 WESTERN ELECTRICIAN.

STANDARD ELECTRIC CO.
General Offices: Suite 625, Home Ins. BIdg., flUIPACn
Worlis: 313-317 Soutli Canal Street, ulllbAOU.

BUILDERS
OF THE STANDARD S7STEM OF ARC LIGHTING.

FOR

FURTHER

INFORMATION

ADDRESS

THE
GENERAL

OFFICES.

The ANNUAL REPORT of your plant, soon due, may

suggest additions or betterments for the purpose of

earning a larger dividend for the year 1894.

Perhaps you have not earned a dividend.

In this case there is A CAUSE.

See to it that your station is equipped with modern

machinery—apparatus known to be efficient, dur-

able, and simple.
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Western Central Stations

Not supplied with a copy of our

CATALOGUE
Will confer a favor by mailiDg us a card

stating that such is the case.

TAYLOR. DEE & MACK.
Formerly Taylor, Goodhue & Ames.

348 Dearborn St«, CHICAGO.

JOHN A. HKKLY, ProHldout (ind Gen'i MansKer.
C. O. BAKKK, Jll., Treasurer.

W. 11. BAKER, Vloo.Pre«ldent
MILLS H. LANDON, Auditor

.
The Complete Electric Construction Co.,

Electric Railroad Construction a Specialty.
GENERAL OFFICES: 121 LIBERTY ST., NEW YORK.

CHICAGO OFFICE: 1401 MONADNOCK BUILDING,
•'^'*"^

'"Mf-aj.r.

Patent Sable IS THE BEST BELTING
_______^ ... MADE . . .

'-^'^fii^lh^^y Rawhide Belt.

SHULTZ BELTING COMPANY, ST. LODIS, MO.

Agents !ii alt Principal Cities.

)104 Sonimer Htrect. Bomnn.
aas Peuri Mtreet, IkeAV Vork.
!;<» North <td street, Philadelpbla.

Cleats, 2 or 3 wire, glazed, $30. V^ 1,000

Insulators, " 12. " "

Rosettes, fiiseless, " 6." 100

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

•.• INSULATOR COMPANY,
IS Custom }4ousc St., Boston.

ONTRACTORS.
Electric Light Wiring, Fire Alarm Systems

H Annunciators, Belle, Tubes, etc.

mM THE ALr,EN-HUSSEY COMPANY,^^ Tel. 3626. 335 Dearborn St., Chica§ro.

n

Dow Adjuster
Is a thoroughly relia-

ble mechanism for

instantly raising or

lowering an electric

light. The lamp can
be placed at any
height as easily as

a window shade can
be raised or lowered.

Manufactured Solely by

DowAdjastableligbtCo.,

Box 210, Braintree.'Mass-

Send for Circular.

y^^ |^_ ADAMS & CO SMEaibjandlktmlSuppliss

standard Straight Line
Hanger.

HIEDBERRY OVERHEAD UlTE MATEBlAIi,
IKSVIiATIire IIIATERIAI.,

Write us for quotatlone on ANTTHIWG you need.

send forlllustrated Catalogue. 84 AdaiTIS StPeet, CHICAGO.

M'IRES AKD CABIiESf,
D¥I«rAlios AND SIOTOKS.

Standard Single
PuU-o£E.

750,000 LIGHTS'
CKPMCITY SOL.D.

from 300 Stations.

Removable Coils,

All Parts Interchangeable,
Superior Fusing Device,

Ease of Installation,

Superior Construction.

High Efficiency,
Good Regulation,
Low Leakage.

Broad Patents.

^ VCAD^y OIIADAMTC C ^^^^^ two years new coils will be sold, if required, at the price of new
magnet wire. Any lineman can change coils in twenty minutes.

ELKHART TRANSFORMERS.
HORNBERGER ELECTRIC MFG. CO.,



OF
NOLOC

1^6 189^

BRARY

Sri per Annum. EVERY SATURDAY. 1 cents>if>eF£<

Vol. XIV. CHICAGO, MARCH 17, 1894.

PARANITE
WIRES AND CABLES

ARE THE ONI,y RUBBER INSULATIONS MADE

West of the Allegheny Mountains.
AGENCIES.

Electric Appliance Co., Chicago.
Duerr & Rohn, Milwaukee.
Hess Electrical Co., Des Moines.
T. W. "Wolfe Electrical Co., Omaha,
Gate City Eiec. Supp y and Con. Co,, Atlanta.
Cleveland Eiec. Mier. Co.. Cleveland.
Post-Glnver Electric Co., Cincinnati.
Southern Engineering Co., Louisville.
Electrical EnglneerinK co„ Minneapolis.
W. T. Otborn & Co., Kaosas City.

MANUFACTURED BY

The Urn Miit i Insulated Wir^ Co.,

Cffi:e, Marion, Ind. Factory, Jonesboro, Ind-

Boston OfBce, 220 Devonshire St.,
i

New York Office, 32 Frankfort St., '

Frank W. Brigliani, Mgr.

...#'. Aetna Railway Insulators,

Anderson Line Material,

Manufactured solely by ALBERT & I. M. ANDERSON,
289 to 293 A Street, Boston, Mass.

Correspondence Solicited.

MONEY SAVER
For the same power you can get one-third

OR You can save enough in current to more than pj

IF You will displace your low candle power lamps with

200, 300 and 500 C. P., 2}4 to 3 watts per C. P. efficiency.

NEW YORK & OHIO CO., - WARREN. OHIO.

MANUFACTUKER OP

INSVIiATED XSImEGTRIG WIRE^
FLKXIBLE CORDS ancl CABLES.

SOO and SOS IVortli Third Street. FHlfcAPEIiPHIA, PA.

BEST OF ALL IS

Hade by J. H. BITaiaiEliI. A OO., 76 Cortlandt St., Hetr Tork.
Best Oonstrnctlon and Ingredients. Strongest, most Durable and Bellable. Size 6x2^, 60 cts. per ceU.

LIBERAL DISCOUNTS.

AMERICAN
CARBONS.

I
Burn them up and burn them down.

I
That is what they are made for. Some Carbons are not fit

I
to burn in an arc lamp, they are more suitable for the furnace.

s The American Carbon is a success. (And the prices—you
J Our customers say so and keep right

.J

ought to know about
I on using them. ( them. Write us.

GEO. G. GARTER & CO.,

1563 Monadnock Block,

CHICAGO.

Perfect Arc Gut-Out,
GUARANTEED FREE FROM DEFECTS.

Meets all requirements Board of Underwriters.
Special prices to Central Stations. Write for prices.

The E.G. Bernard Co., Manufacturers, Troy, N.Y. Oataiie View

NatioRal India

Rubber Co.'s

Wires and Gables.
FBEDERICK S. MINOTT, General Manager. Factory and Offices-BRANCH KS: ..__•.... „ '.

New York Office. 487 Broadway, H.L. Burdlclt.MBr. HOI CTnl O I

San Francisco, 577 and 679 Market St. L»iiiuiuu,ii...
Chic go.MetropoUtan Electric Co.. 186-188 Fittli Ave.

WESTON ENGINES.
HIGH PRESSURE BOILERS.

COMPLETE POWER PLANTS.

ESTlMiTBS AND DBA'WXrfaB SUBMITTBD.

WESTON ENGINE CO.,
Painted Post, M.Y.

REPKESENTATIVES

;

JuUan Scaoll S Co. , 126 Liberty St., New TorK.
Geo. D. Hoffman, 82 Lake St., Cblcago, m.
H. M. Scicle & Oo. . Sd & Arcb 9ts. , Phlladelpbla.

Took HIGHEST MEDAL
FROM ALL COMPETITORS

At the World's Pair, Chicago.

Manufactured only by No. 2 Liberty Street,

THE STANDARD PAINT CO., new yoke, N.Y.

General Western Agents:
9IBTUOPOI.ITAIir EliECTRIC CO.,

186 and 188 Fifth Avenne, CHICAGO, ILL.

S'.'St;l5i;^rr'p!^i'j!. {Bnslnesa Manager,.
H. DUBANT OHEEVEE,

GEO. T. MANHON,
Genu Snpt,

THE OKONITE COMPANY

*.0N/;:

LIHITED,

13 Park Row, New York.
INSULATED

WIRES ALDCABLES,
For Aerial, Submarine and Underground Uii.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

^ BRANCHES : CIiicitKo, Boston, FblladelpUa, Blinneapolls, Cincijuuktl,»"«» 0lt7,
f^n^nhn, LnulSTllle, St. I.oal8, San XTranclsco, London and So. America,

THIS nrxsmr BEACOiff
INCANDESCENT LAMP.

PSOTECTBD by the "ST. A C." United States FATBNTB.

LTertSament. ScHd for REDUCED PRICE LIST. ^^l^fl.^Z^-''^"^''-

Beacon Vacuum Pump & Electrical Go., irvi.eton^^erBo^oN.mAss.
HEW YOEK OFFICE, 39 Cortlandt Street.

MAGNETO WATCHMEN'S CLOCKS.

flOLTZER-CABOT ELECTRIC CO., 92 Franklin St., Boston, Mass,

THE NEW INCANDESCENT ARC LIGHT.
THE ROYAL ARC ELECTRIC CO., U.S.A. 143 Liberty St., New York.
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THE NEW THOMSON

ARC LAMP
FOR.

INCANDESCENT
i3LlNI>

The Smallest Pjacttral Arc JLamp
on the market.

Combines the following advantages not found

in any other lamp:

Ease of Carboning.
Motion ofcarbon rod entirely free. Ko loss of time in

changins- ^'o n^aste ofcarhon life.

Fewness of Parts.
Parts interchangeable Tfith all lamps.

steady Burning—No Hissing.

Perfect Regulation.
Regnlation and feeding point independent of ifeiffht

of carbon.

Simplicity and Sensitiveness of Feed
Mechanism.

Keither clntrh nor gear, bnt combines adTantages of
both. Kotronblesome escapement.

Ease of Installation and Adjustment.
liabor reduced to a nunimnm.

RAILWAY
CIRCUITS

Plain Lamps, Ornamental
Lamps, Short Lamps.

NOW READY FOR DELIVERY.

Ornamental Thomson Arc I<amp.

CARPENTER ENAMEL RHEOSTATS.

BENERAL ELECTRIC COMPANY.
I'rirLcipal Sales Offices:

MAIN OFFICE, Schenectady, N. Y.
44 Broad Street, New York. 180 Summer Street, Boston, Mass.

Monadnock Bldg., Chicago, 111. 509 Arch St., Philadelphia. Pa.
364 W. Fourth Street, Cincinnati, O. 401-407 Sibley Street, St. Paul, Minn.

Equitable Bldg., Atlanta, Ga. 1333 F Street, N. W. Washington, D. C.
15 First Street, San Francisco, Cal. Masonic Temple, Denver, Col.

For all bnslness outside the United States and Canada: Thomson-Honston International Co.,
Schenectady, N. v. For Canada: Canadian Oeneral Electric Co., JLtd., To onto. Can.

Wainwright Bldg , St. Louis, Mo. Front and Ankeney Sts., Portland, Ore.
New York Life Bldg., Kansas City, Mo. 14 James St., Seattle, Wash.

309 S. Thirteenth St., Omaha, Neb. Electric Bldg., Helena, Mont.
Masonic Temple, Denver, Col. 425 Wood St., Pittsburg, Pa.

Cor. Field and Main Sts., Dallas, Tex. 18 South St., Baltimore, Md.
210 Arcade Bldg., Cleveland, Ohio. 244 W. Fayette St., Syracuse, N. Y.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

Accumulator Co., The— vii

AdamBiCo., W. L xxlT

Allen-HuBsey Co xxiv

American Battery Co.... viit

American Elec. Mfg.Co....

American Electrical.

Works..

I

Holtzer-Cabot Electric Co..

.xiii

Amstutz, N. S xix

Anderson, Albert & J. M... I

Andrews & Haschke xil

Armstrong, Cbas. G xix

Arnold.B. J xlx

Babcock & Wilcox Co., Tbe . 1

Baggot, E xiv

Baker&Co xiv

Ball, Wm. D

Ball & Wood Co., Tbe

BallEngincCo xsi

Beacon Vacuum Pump &
Electrical Co >

Bernard, Tbe E. G. Co i

Bernstein Electric Co iv

Big Four Route. -^ix

Bishop Gutta Percha Co ,
.

Boston Braid Mfg. Co xxi

Bradbury-Stone Ele trie

StorageCo • XIX

Brill Co., J. G xix

Brush Electric Co 'il

Bryan, Wm. H xix

Bryant Electric Co

Buckeye Electric Co Ix

Bunnell A Co., J. H i

C. & C. Electric Co iy

Capitol Model and Machine
Works xiT

Carter i Co. , Geo. G i

Case, J. T. Engine Co xxi

Central Electric Co v

Clark Electric Co xii

Colburn Elec. Mfg. Co

Complete Elec.Const. Co. xxfv

Comstock, Louis K xix

Consolidated Car-Heating
Co xviii

Correspondence School of

Technology xij

Crescent Insulated Wire &
Cable Co xiii

CusblngcS Morse ix

cutter Electrical & Manu-
facturing Co xvm

Cutter, Geo xxiv

Dayton Globe Iron Works
Co XVI

DelnoiCc, H. E.. xxi

Diebl&Co xix

Directory, Principal Elec.

andMech. Engineers., xix

Dixon Crucible Co., Jos xil

Dow Adjustible Light Co. xxiv

D'Unger Elec. Tel. Mfg.
Co xxi

Eastern Electric Cable Co. xiii

Edwards, W. S. Mfg. Co....

Eleetrio Appliance Co... xii

Electric Construction &
Supply Co xvii

Elec-Power Storage Co

Electric Selector & Signal

Co xvi

Elec. Storage Battery Co.,

The xii

Electrician Publishing Co.
xvi, xix, XX

Empire China Works xxi

Palls Eivet & Machine Co. xxi

For Sale Advertisements, xiv

Ft. Wayne Electric Co

Freeman S. & Sons Manu-
facturingCo

General Electric Co ii

General Incandescent Arc
Light Co X

Oleason, B. P. Mfg. Co... . xviii

Grant, Geo. B xxi

Great Western M't'g. Co. ..

Greeley & Co., The E. S xii

Gregory, Chas. E. Co xiv

Hammond Cleat & Insula-
tor Co xxly

Hart & Hegeman Manufac-
turing Co xvi

Harrison & Co., W.P
Hplloa Electric Go xvill

Hemingray Glass Co xiii

'i
Ilornberger Klec. M fg. Go . . xxi

Independent Electric Co.. xvi

Ind. Rubber & Ins. Wire Co. 1

I iiiiB &Co xii

lona Mfg. Co xil

Institute of Technology, xvi

Johns Manufacturing Co.,
H. W

Kartavert Mfg. Co xv

K lipstein, A

Lake, J. H. & D. Co xxi

La Roche Electric Wks. . . xvil

Lasell A Co., Edw ix

Law Battery Co xv

Leclanche Battery Co.,The, .xiv

Leffel *fe Co., James xv

Link Belt Machinery Co. .. ix

Little, F. P., Electrical
Const. & Supply Co— viii

Lunkeuheimer Co., The., xiv

Manhattan Elec. Sup. Co. . ix

Mather Electric Co

Mayo, Geo. A xiv

Merrill, Frederick L... xiv, xix

Metropolitan Elec. Co... xxil

Miamishurg Electric Co. . . xiv

Monrath, Gustave xix

Moore, Alfred F i

Morse, Williams & Co

Munsell & Co., Eugene xii

McMillan, Hugh iv

McLeod, Ward & Co xiv

National India Rubber Co. i

Newton Rubber Co xxi

New York Eleciric Co xiii

New York Insulated Wire
Co xiii

New York & Ohio Co i

Office l''urniture & Supply Co.x

OkoniteCc, The i

Osborne SteamEngin'g Co. xi i

Osburn, Harry G xix

Ostrander & Co.. W. R . . . . xv

Perkins Electric Switch
Manufacturing Co xiii

Phillips Ins'd. Wire Co. . . xv

Phoenix Glass Co ix

Phosphor-Bronze Smelting
Co., Ltd xxi

Pullman Electric Co xii

Queen & Co . Incorporated . xiii

Roebling's Sons Co.. J. A...

Rose Electric Light Supply
Co

Royal Arc Electric Co i, vi

Shultz Belting Co xxiv

Siemens & Halake Elec. Co.

Simmons Co. , John xiv

Sioux City Electrical Supply
Go

Smith, S Morgan

Standard Electric Co.

Standard Paint Co

Stanley Electric Manufac-
turing Co -

—

Stilwell & Bierce Manufac-
turing Co xiv, XV

Stocking, E. B six

Stone, O. M xix

Taylor, Dee & Mack..,, xxiv

Turnquist, C. M xiv

United Electric Improve-
ment Go

Vulcanized Fibre Go xiii

Want Advertisements xiv

Washington Electric Co. . iv

Webster, Warren & Go

Western Electric Go x

Western Elec. SupplyCo...

Western Tele. Const. Co,
xil

Westinghouse Elec. and Mfg.
Co xi, xviii

Weston Engine Co..

Whitney Electrical Instru-
ment Go xviii

Wirt, Ghas xii

Worthineton, Henry R...

CLASSIFIED LIST.

AcpnmalatorH.
AccuniulaLor Co., The.
American Battery Co.
Bradbury-Stone Elec. S. Co.
Elec-Power Storage Co.
Electric Storage Battery Co.

Adjaste*8 Lamp.
Dow AdJListnlilo Lt. Co.

Annunciators.
Central Electric Co.
Electric Applifl nee Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Ostrander *fcCo., W. R.
Taylor, Dee & Mack.
Western Elec. Supply Co.

Arc liamps.
C. & C Electric Co.
Clark Electric Co,
Electric Appliance Co.
Electric Cons. & Supply Co.
Fort Wayne Electric Co.
General Electric Co.
General Inc'd'centArcLt. Co.
Great Western Mfg. Co.
Helios Electric Co.. The.
La Roche Electric Wks.
Little. F. P. Elec. C. & S. Go.
Mather Electric Co.
Royal Arc Electric Co
Siemens A. Halske Elec. Co
Standard Electric Co.
Taylor, Dee A Mack.
Washington Electric Co
Westingnouse El. & Mfg. Co.

Arc ijieht Cord.
Central Electric Co.
Electric Appliance Co.

Armature Winders.
Andrews & Haschke.
Pullman Electric Co.

Batteries and Ja^s.
Accumulator-Co., The
American Battery Co.
Bradbury-Stone Elec S Co.
Bunnell & Co , J. H.
Carter & Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
Elec-Power Storage Co.
Electric Storage Battery Co.
GreelevA Co., The E. S.

Hemihgray Glass Co.
Law Battery Co.
Leclanche Battery Co., The.
Manhattan Elec. Sup. Co.
McMillan, Hugh.
Metropolitan Electric Co.
Miamisburg Electric Go.
Newton Rubber Go.
Office Furniture & Sup. Co
Taylor, Dee & Mack.
Western Electric Co.
Western Elec. Supply Co.
White. S.S. Dental Mfg. Co.

Bells.
Central Electric Co.
Electric Appliance Go.
Greely & Co., The E. S.

Metropolitan Electric Co.
Ostrander & Co.. W. R.
Taylor, Dee & Mack.
Western Electric Co.
Western Elec. Supply Co.

Belting:.
Shultz Belting Go.

Boilers.
Babcock &. Wilcox Co.. The.
Freeman &, Sons Mfg. Go.
Link Belt Machinery Go.
Weston Engine Co.

Boobs. JBleetrical.
Electrician Publishing Go.

Brass Ooods.
Lunkenheimer Co., The.

Burglar Alarms,
Central Electric Co.
Electric Appliance Go.
GreeleyACo..TheE. S.

Metropolitan Electric Co.
Office Furniture & Sup. Co."
Western Electric Co.
Western Elec. Supply Co.

Cables(See Insulated Wires.)
Cables, Klectric. (See In-
sulated Wires ) , Copper,
S^heet and Bar.
American Elec. Works.
Bishop Gutta Percha Go.
Carter A Co.. Geo. G.
Crescent Ina.Wire & Cable Co.
Gushing & Morse.
Cutter, Geo.
Eastern Electric Cable Go.
General Electric Co.
Great AVestern Mfg. Co.
Ind. Rub. & Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
New ¥ork Ins. Wire Co.
Roebling's Sons Co., J. A.
Taylor, Dee & Mack.
Western Electric Co.

Carbons. Points AFlates.
Central Electric Co.
Law Battery Co.
Leclanche Battery Co.
Metropolitan Electric Co
Western Electric Co.

Car-Meaterfi, £lectric.
Consolidated Car-HeailngGo.

Clutches. Friction.
Falls Rivet & Machine Go.
Lake, J. H. & D. Co.
Link Belt Machinery Co.

Construction'^. Repairs.
Adams, W. L. & Co.
Allen-Hussey Co.
Amstutz, N. S.

Andrews & Haschke.
G. & C. Electric Co.
Capitol Model & Mach. Wks
Comstock, Louis K.
La Roche Electric Wks.
Little, F. P. Elec. G. & S. Co
Mather Electric Co.
Osburn, Harry G.
Pullman Electric Go.
Stone, O. M
Wirt, Chas.

Contractors and I^Iectric
fdght Plants.

fAllen-Hussey Go.
Amstutz, N. S.
Armstrong, Chas. Q.
Arnold, B. J.
Ball, Wm. D.
Brush Electric Co.
Bryan, Wm. H.

G. & C. Electric Co.
Capitol Model &, Mach. Wks,

i

Carter & Co., Geo. G.
Clark Electric Co.
Colburn Electric Mfg. Co.
Complete Elec. Const. Co.
Comstock, Louis K.
Fort Wayne Electric Co.
General Electric Co.
Great Western Mf},'. Co.
La Roche Electric Wks.
Little, F. P. Elec. C. &S. Co
Mather Electric Co,
Rlerrill, Frederick L.
Monrath, Gustave.
Osburn, Harry G.
Siemens it Hulske Elec. Co.
Stone. O. M.
United Elec Improvement Go
Westinghouse Elec & Mfg. Co.
Western Electric Co.

Copper.
Law Battery Co.
Miamisburg Electric Co.

Copper W^ires.
Adams. W. L. & Go.
American Electrical Works.
Bernard Co., The E. G.
Bishop Gutta Percha Go.
Bunnell & Co , J. H.
Carter A Co., Geo. G.
Central Electric Co.
Crescent Ins.Wire ACable Co.
Electric Appliance Co.
General Eectric Co.
Independent Electric Co.
Ind. Rub. <k Ins. Wire Co.
lona Mfg. Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co.. The.
Phillips Insulated Wire Co.
Taylor, Dee & Mack.
Western Electric Co.
Western Elec. Supply Co.

Cross-Arms, Pins and
Brackets.
Adams. W. L. A Co.
Anderson, Albert & J. M.
Central Electric Co.
Electric Appliance Go.
Metropolitan Electric Co.
McLeod. Ward A, Co.
Taylor, Dee &. Mack.

Cut-Onts and smtches.
Adams, W. L. & Co.
Anderson, Albert & J. M.
Bernard Co., The E. G.
Bryant Electric Go.
Bunnell A Co., J. H.
C. & G. Electric Co.
Carter & Co., Geo. G.
Central Electric Co.
Cutter Electrical & Mfg. Go.
Cutter, Geo.
Electric Appliance Co.
Electric Selector A Signal Co.
General Electric Co.
Hammond Cleat & Ins. Co.
Hart & Hegeman Mfg. Co.
lona Mfg. Co.
Little, F. P. Elec. C. & S. Co.
Manhattan Elec. Sup. Co,
Metropolitan Electric Co.
Office Furniture & Sup. Co.
Perkins Elec. Switch Mfg. Go.
Sioux City E. S. Co.
Taylor, Dee & Mack.
Washington Electric Co.
Western Elec. Supply Co.

Desh: l^ielits.
McLeod. Ward & Co.

Bynamos.
Brush Electric Go.
C. & C. Electric Go.
Clark Electric Co.
Colburn Electric Mfg.Co.
Fort Wayne Electric Co,
General Electric Co.
Gregory, Chas. E. Co.
La Roche Electric Wks.
Mather Electric Co.
McMillan, Hugh.
Rose Elec. Light Supply Go.
Siemens A Halske Elec. Co.
Standard Electric Co.
United Eleclmprovement Co
Western Electric Go.
Westinghouse Elec. AMfg.Go.

Electric RailTrays.
Brush Electric Co
Complete Elec. Const. Co.
General Electric Co.
Siemens it Halske Elec. Co.
Westinghouse EI. & Mfg. Co.

Klectrical and mechani-
cal Engineers.

Allen-Hussey Co,
Amstutz, N. S.

Armstrong, Chas. G.
Arr>old, B. J.

Ball,Wm. D.
Bryan, Wm. H.
Complete Elec. Const. Co.
Comstock, Louis E.
Merrill, Frederick L.
Monrath, Gustave
Osborne Steam Eng. Co.
Osburn, Harry G.
Stone. O. M.
Wirt, Chas.

Electrical Instruments.
Anderson. Albert & J. M.
Bernard Co., TheE. G.
Bunnell & Co., J. H.
Carter & Co., Geo. G.
Central Electric Co.
Cutter, Geo._
Electric Appliance Co.
General Electric Co.
Greeiey & Co., The E. S.

lona Mfg. Co.
Little. F. P. Elec. G. & S. Go.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
McLeod, Ward A Co.
McMillan. Hugh.

^ Office Furniture & Sup. Co.
Queen & Company, Incorp.
Taylor, Dee &. Mack.
Washington Electric Go.
Western Elec. Supply Co.
Whitney Elec.Instrument Co.
Wirt, Chas.

Electrical Specialties.
Andrews & Haschke.
Capitol Model & Mach. Wks.
Electric Appliance Co.
Holtzer-Cabot Electric Go.
McLeod, Ward & Co.
Washington Electric Co.

Electric Hlat»,
Independent Electric Co.

Electroliers, etc.
Baggot, E.
Edwards, W. S. Mfg. Co.
Gleason, E. P. Mfg. Co.
Pbujuix Gloss Co.

Electro-PlatEng Mach^y.
Colburn Electric Mfg. Co.

Eievaturx, Kiectric.
Morse, ^Villiam8 & Go.

Engines, Mteam.
Ball & Wood Co., The.
Ball Engine Co.
Case, J. T. Engine Co.
Freeman Sons Mfg. Co.
Weston Engine Co.

Fan Outfits.
Diehl & Co.

Fibre.
Kartavert Mfg. Co.
Metropolitan Electric Co.
Standard Paint Co.
Vulcanized Flbie Go.

Fire Alarms.
Western Electric Go.

Fuse Wire.
Electric Appliance Co.
Independent Electric Go.

Ciiasljiglitlng* Electric.
Holtzer-Cabot Electric Co.

4^ears.
Grant, Geo. B.

General Klec. Supplies.
Adams, W. L. & Co.
Anderson, Albert A; J. M.
Bernard Co., The E. G,
Bryant Electric Co.
Bunnell & Co., J. H
Capitol Model & Mach. Wks.
Carter* Co., Geo. G.
Central Electric Co.
Colburn Electric Mfg. Co.
Cutter ElPCiTical &. Mfg. Co.
Cutter, Geo.
Electric Api-liance Co.
Great Western Mf^. Co.
Greeley & Co., The E. S.

Hammond Cleat & Ins. Co,
Holtzer-Cabot Electric Go.
lona Mfg. Co.
Law Battery Go.
Little, F. P. Elec. G. & S. Go.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
McLeod, Ward A; Co.
McMillan, Hugh,
Office Furniture A Sup. Co.
Queen &. Co., Incorp.
Sioux City Elec. Supply Co.
Taylor, Dee &. Mack.
Western Elec. Supply Co.

Cilobes and Electrical
Glassware.

Baggot, E.
Gleason E. P. Mfg. Co.
Hemingray Glass Co.
Phcenix Glass Co.

Graphite Specialties.
Dixon Crucible Co., Jos.

Hard Rubber Goods.
Newton Rubber Co.

Insulators and Insulat-
ing materials.

Adams, W. L. & Co.
Anderson, Albert & J. M.
Andrews & Haschke.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell & Co., J. H.
Butler Hard Rubber Go.
Carter & Co., Geo. G.
Cutter Elec. A, Mfg. Co.
Electric Appliance Co.
Empire China Works.
Great Western Mfg. Co.
Hammond Cleat A Ins. Co.
Hart ife Hegeman Mfg. Co.
Hemingray Glass Go.
Holtzer-Cabot Electric Go.
Ind. Rub. & Ins. AVire Co.
lona Mfg. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Little, F. P. Elec. C. & S. Co
Manhattan Elec. Sup. Co.
Metropolitan Electric Co,
Moore, Alfred F.
Munsell & Co.. Eugene.
McLeod, Ward it. Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Paint Co.
Taylor, Dee & Mack.
Vulcanized Flore Co.
Western Elec. Supply Co.

Insulated TVires and
Cables—magnet Wire.

Adams, W. L. & Go.
American Electrical Works.
Bishop Gutta Percha Co.
Bunnell &Co..J. H,
Carter & Co., Geo. G.
Central Electric Co.
Crescentlns. Wire ACable Co.
Gushing & Morse.
Cutter, Geo.
Eastern Electric Cable Co.
Electric Appliance Go.
Independent Electric Co.
Ind. Rub. & Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
McMillan. Hugh.*
National India Rubber Go.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Roebling's Son'sCo.,J. A.
Taylor, Dee & MacK.
Washington Electric Co.
Western Electric Co.
Western El( c. Supply Co.

I^amps, Encandescent.
Am. Electric Mfg. Co.
Beacon Vacuum Pump &

Electrical Go.
Bernstein Electric Co.
Buckeye Electric Co.
Carter A Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Great Western Mfg. Co.
Lasell A Co., Edw.
Mather Electric Co.
Metropolitan Electric Co,
New York and Ohio Co.
New York Electric Co.
Royal Arc Electric Co,
Taylor, Dee & Mack.
Westinghouse Elec.&Mfg.Co.

I
I^ightnlng Arresters.

I
Central Electric Co.
Electric Appliance Co.
Wirt Chas.

magoet Wire.
(See Insulated Wires.)

mica
Johns Mfg. Co., H. W,
Munsell A: Co., Eugene.

mining Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westinghouse El. & Mfg, Co.

motors.
Brush Electric Co.
C. &. 0. Electric Co.
Colbnrn Electric Mfg. Co.
General Electric Co
Great \\ cstem Mfg. Co.
Gregory. Chas, E. Co,
La Roche Electric Wks.
Mather Electric Co.
McMillan, Hugh.
Sioux City E. S. Co,
Taylor, Dee & Mack.
Westinghouse El. & Mfg. Co.

Paints.
Standard Paint Co.

Patents.
Stocking, E. B.

Phosphor Bronze.
Phosphor Bronze Sm.Co.,Ltd.

Platinum.
Baker & Co.

Porcelain.
Empire China Works.

Publishers, Electrical.
Electrician Publishing Co.

Push Burtons.
Central Electric Co.
Electric Appliance Go
Metropolitan Electric Co

Rheostats.
General Electric Go.
Washington Electric Co.

Sal Ammoniac.
InniB A Co.
Kllpstein, A.
Law Battery Go.

Second-Hand Electrical
maehinery.

Gregory, Chas. E. Go.
Rose Elec. Lt. Supply Co.

8I1K Braid.
Boston Braid Mfg. Co.

i«late.
Independent Flectric Co,

Speaking Tnbes.
Central Electric Go,
Electric Appliance Co.
Ostrander A Co., W. R.
Western Electric Co.

Speed Indicators.
Queen A Co. Incorp.
Whitney Elec. Instrument Co
Steam meating.
Webster A Co., Warren.

Steam Pumps.
Worthington, Henry R.

Storage Batteries.
Accumulator-Co., The
American Battery Go.
Bradbury-Stone Elec. S. Co.
Elec-Power Storage Co.
Electric Storage Battery Go.

Stoves. Electric.
Consolidated Car-HeatingCo.

Street Cars.
Brill, J. G. Co.

Tapes, Insulating.
American Electrical Works.
Central Electric Co.
Crescent Ins.Wire ACableCo.
Gushing A Morse.
Electric Appliance Co.
Metropolitan Electric Go.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Phillips insulated Wire Co.
Standard Paint Co.
Taylor, Dee A Mack.

Telegraph Apparatus.
Central Electric Co.
Electric Appliance Co.
Electric Selector it Signal Co.
Greely A.GO., The E. S
Metropolitan Electric Co
Stone, O. M.
Western Electric Co.

Telephones,
D'Unger Elec, Tel. Mfg. Co.
Lasell & Co., Edw.
Manhattan Elec. Sup. Co.
Western Electric Co.
Western Tel. Const. Co.

Transformers .

Hornberger Elec. Mfg. Co.
Stanley Electric Mfg. Co.
Taylor, Dee A Mack,
Western Elec, Supply Go.

Trucks. Eleciric Car.
General Electric Go,
Westinghouse El. & Mfg, Go.

Tools.
Lunkenheimer Co., The.

Turbine Wlteels.
Dayton Globe Iron Works Go,
Leflfel A Co., Jas.
Smith, S. Morgan.
Stilwell *fc Bierce Mfg. Co.

Universities.
Correspondence School of
Technology.

Institute of Technology.
Valves.
Lunkenheimer Co., The.

Tarnishes.
Standard Paint Co.

Water Meaters.
Webster A Co . , Warren

.

Water W^heels.
Leffel A Co., Jas.
Smith, S. Morgan,

Wire, Bare.
Anderson, Albert &, J, M,
Bishop Gutta Percha Co.
Central Electric Co.
Crescent Ins.Wire &Cable Co
Electric Appliance Go.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co
National India Rubber Co
Okonite Co., The.
Phillips Insulated Wire Co.
Roebling's Sons' Co.. J. A.
Taylor, D«e A Mack.
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The C & C Electric Company
JLre Frepared to K-uirnisln.

BIPOLAR DYNAMOS,
Up to 100 H. P.

MULTIPOLAR DYNAMOS,
Direct Driven or Belted, in sizes up to 250 H. P.

Electric Motors, Automatic or Hand Controlled.
Complete Plants for Power Transmission.
Isolated lighting plants, Central Station Apparatus.

General Office:

143 Liberty Street. NEW YORK.
Works: GARWOOD, N. J.

on CENTRAL R. R. of N. J.

BBANCH OFFICB«l

:

( OHICA4iO, 201 Jladlson St., BOSTON. 63 Oliver St..

I CL.EVKL.AN1>, Cliyalioga Bnlldine. PHU^ADEL.PHIA, G33 Arch 8t

Vb
(Di<r

Push Buttons
IFOR.

The finest designs and best assortment ever offered. Can
make immediate shipments of every kind from stock.

ASK FOR QUOTATIONS. STATING QUANTITY.

Also a complete line of Electric House Goods at the same

reduction.

HUGH McMillan,
*

1424 Woodward Avenue,

DETROIT, - MICHIGAN.
aillKTION THIS PAP£B IN ANSWEBINe.

MEISSHER'S IHPIRIAL

Rheostat and Stage Dimmer.

Ji' Contact made on wires

direct instead of on seg-

'i
ment face.

Changes from light to

dark and vice versa, made
perfectly even and gradual.

Finest scenic effects

produced without difficulty^

INCOMBUSTIBLE,
DURABLE,
COMPACT and

REASONABLE IN PRICE.

Meissner's ImproYed Theatrical Focusing Lamp—best

in the world.

Meissner's Focusing Lamp for photo-engraving and ster-

eoscopic work has no equal.

For partlcnlars apply to

WASHINGTOIV ELECTRIC CO.,
197 and 199 S. Canal St., Chicago.

STREET LIGHTING FROM ALTERNATING CURRENT DYNAMOS.
Lamps, Series Sockets,

New Prices given on Street Fixtures, Poles,
Bank Boards, Meters

And all accessories for the use of SERIES LAMPS on ALTERNATING CURRENT DYNAMOS.
This system permits a PBOFITABLJE and SATISFACTORY method of street illumin-
ation and should he investigated by every plant using alternating current apparatus,

WBIIM FOR FURTHER PARTICULARS AND PRICES.

OI7R SERIES LAMPS
Will show you a COMPARATIVE SAVING equal to their FIRST COST in POWER CONSUMED.

BERNSTEIN ELEGTRIC COMPANY, 620 Atlantic Ave., Boston, Mass.
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PROGRESS.
Electrical Engineers, Contractors, Wiremen, Architects

—

why not lead in raising the standard of electrical installations,

instead of following the Underwriters?

We can help you. You can help yourselves by using

IisTTERiOR Conduits,

METAL SHEATHED BUSHINGS,

OKOHITK ^^IRE,

The Standards Approved by the Underwriters and City Inspectors.

CENTRAL ELECTRIC COMPANY.

116 Al^D 118 FRAI^KLm STREET, CHICAGO.

Southern Electrical Supply Co., St. Louis Agents.

Gate City Electric Co., Kansas City Agents.
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THE HOWARD SYSTEM.

fitTHE NEW INCANDESCENT ARC LIGHT."
PERFECT DISTRIBUTION

OF LIGHT. IPOI^ JLLL OIIS.OTJITS. COST OF TRIMMING REDUCED TO A
MINIMUM.

APPURTENANCES CAN BE ATTACHED TO ANY MAKE OF ARC LAMP.

"The importance to the future of the electric lighting industry
cannot be over-estimated." rpj^^ Electrical Engineer, New York.

"The most efficient sparl< arrester presented."

C. M. GODDABD, Sec,
International Underwriters' Ass'n.

"The best spark arrester that can be devised."

F.E. CABOT, Supt.,
Boston Board ofFire TJnd.

"Unqualified approval

as a spark arrester."

C. M. GODDARD,
Treas.,

JV. M Ins. Exchange.

"A complete fire pro-
tector and practical ap-
paratus."

A.C.DUNHAM,
Pres.,

Hartford Elec. It. Co.

Life of one pair of le incli carbons overlOO hours.

This system has been introduced in the City of Hartford, Conn,

by the Connecticut Royal Arc Co., and has been in continuous opera-

tion on street and commercial circuits for the past five months.

Merchants in the City of Hartford employing Arc Lights by adopt-

ing this appurtenance have been able to save 33^ per cent, from
established rates made by the Hartford Board of Fire Underwriters.

The commercial advantages enjoyed when this equipment is

adopted are many: Cleanliness, removal of anxiety in regard to

fire and the necessity for trimming the lamp reduced to twelve
times per year, where average lamp hours are employed.

THE ROYAL ARC ELECTRIC CO., u. s. A. 143 Liberty St., New York.
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STORAGE BATTERIES, FOR TROLLEY LINES
.^.^aif

Central Lighting Stations,

Properly Installed and Guaranteed,

REQUIRE SECURE

Less InYestment .
Greater Economy,

Less Power^ Constant Load^

LessLaior, Constant Voltage.
[Our 30 H. P. cell (12,000 ampere hours)"!

occupies one- half cubic yard. J

The Accumulator CouiDany,
224 Chestnut Street, FhiladelpMa.

Electric Motors and Generators.

Arc

Incandescent Ligbting Macbines.

Arc Ligbting Apparatns.

Lamps.

Alternating Current Apparatus.

?

CLEVELAND, OHIO.

SOMETHING NEW.

An Arc Lamp without Spring, Wax, Glycerine or Mercury.

Send for Samples of the

NEW BRUSH ARC LAMP

THK ONIvY LJLIS^F KOR JLXvIv-I^ria-HT XviaHTlKO-.
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STORAGE BATTERIES

!

OUR STORAGE BATTERIES
Contain no active nnaterial artificially applied.

WE ARE NOT COMPELLED
To use Asbestos Coverings, Perforated Rubber Sheets or other confining plates

BECAUSE WE DO NOT REQUIRE THESE ARTIFICIAL SUPPORTS FOR
PREVENTING THE ACTIVE MATERIAL FROM FALLING OUT.

We do not claim great "capacity per pound weight," but

WE DO CLAIM TO HAVE A BATTERY COMBINING DURABILITY
And efficiency in a higher degree than any other Battery made In this country.

i!^We Guarantee This to Purchasers.

THE HIGHEST AWARD FOR STORAGE CELLS
At World's Columbian Exposition, Chicago, was given to us.

WE ARE READY TO SPEND MONEY DEMONSTRATING
The value of our cells in actual service, but we have no money to spend

FOR DRAWN OUT AND IN THE END VALUELESS TESTS
as far as durability and efficiency in actual service is concerned.

GOOD RESULTS IN ACTUAL SERVICE
Are what the practical purchaser is looking for.

WE HAVE OVER 1 .503 CELLS IN SUCCESSFUL TRAIN LIGHTING
SERVICE ALONE.

For farth?r l<!fjrmation, irrite to

JLMERICAIT BA.TTERT CO., 188 MADISON ST.^ - CHICAGO.
Send for new 'Light and Power" Catalogue.

Don't make a
Alternating Arc
investigating

By Buying any
Lamp before

the

MOIT-ARC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-
equaled simplicity with absenceof all objectionable features heretofore
present in alternating lamps. It is a NON-STICKER that central
station men and lamp trimmers will be STUCK on because they don't
have to MONKEY with it every few days, taking it down to clean
and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY CO., Buffalo, N. Y.
McDOUCALL, LUCAS & CO., Cen'l Western Agents, The Rookery, Chicago.
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WIRE AND CABLES.
Every Telephone \ CompaDy in the

United States is nsingKeriteWire

and Cables. Ke- iite is tbe Stand-

ard ofHigb Grade InsDlition, and

will Ont Last and Ont Glass

any other on the
^

Market.

SEND FOR ISAJIPIiES AND FKICEJS.

W. R. BRIXEY. Mfr.

203 Broadway, New York.

GUSHING & MORSE.
General Western Agents,

225 Dearborn St., Chicago.

We are the

General IVestern AQini^
for the

VIADUCT MFC. CO.,
of BALTIMORE, MD.,

and have a fall line of

UOJflPIiKTC TKLEPHOKFS,
Telephone SAvitch Boards,

Magneto Bells with Patent Arm-reat Switch,

Magneto Bells tor Testing Purposee,

District Messenger Boxes, etc., etc.

These goods have long been regarded as

the BEfe^T. Oet onr circulars and prices.

Deliveries made from Chicago STOCK.

We are also the

Sole IVIanufacturers

of the popular

MONARCH
Incandescent
liAlfl PS.

The large and increasing demand for

this lamp ebows better than anything

elae the ^nod results our patrons se-

cure In their use, because they are well

and carefully made, and our prices
are low, too.

Let us ship you a trial lot, which we
guarantee as we represent.

All styles shipped promptly.

Ed-ward Lasell S^ Co.,

225 Dearborn Street, CHICAGO, ILL.

CHICAGO, Wabash Avenue and Lake Street

We are prepared to furnish flrst-olasa telephone receivers in quan-
tities at very low prices.

Our complete outfit, including transmitter, receiver and signaling
apparatus* ^111 be ready for delivery after February 15lh. These
outfits win have an automatic circuit-changing device, wliich we
guarantee is no infringement.

W^e are heud.*],uarters for telephone receiver shells, per-
manent bar magnets, magneto bells, line material, etc.

THE MESCO DRY BATTERY
la recommended for telephone transmitter and all other open circuit
work. Over !£OO.O00 in use. P»ICUS 1SEUUG£I>,
making it the cheapest reliable open circuit battery on earth.

GET OfJIC PBCCE9 on Leclanche batteries, zincs, Manhattan
door opener (no push-out spring required), watchman's clocks (just
out). Special low prices on speaking tubes, whistles, bronze push
buttons and annunciators. We have a Job lot of spun, bronze and
nickel plated push buttons.

If you will send us your address we will get some of your trade.

Manhattan Electrical Supply Go.,

36 Cortlandt St., NEW YORK.

LIM-BBLT

MimiRY CO.,

Engineers, Fonnlers, MacMnists,

CHICAGO, U.S.A.
Manufactnrere of the

Ewart Guaranteed Friction Clutcii.

Fibre-Graphite Self Lubricant Journal

Bearings.

Complete Power Equipment for Elec-

tric Plants.

Standard Water Tube Safety Boiler.

Nicholson Patent Compression Shalt

Coupling.

Coal and Ashes Handling Machinery.

LINK-BELT
ENQINEEKING CO.,

Philadelphia and

Link Belt

Trade Mark.
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BUCKEYE INCANDESCENT LAMPS
TO FIT ANY
STANDARD
SOCKET.

J Lidice Ricks' decision against the Edison Company and in our favor, frees these lamps from any taint of

THE BUCKEYE ELECTRIC CO., Cleveland, 0.MONADNOCK BUILDING, CHICAGO.

IF IT IS9 A GOOD THING, "WE HAVE IT.

Ths BusinGSS Dry Eattery

Is ihe' result of careful study and many experiments extending over a

considerable period of time. Has been thoroughly tested. No danger of

exposed carbons being broken. Long life, high efficiency and satisfactory

results on all open circuit work.

3i

THE OFFICE FURNITURE AND SUPPLY CO.,

57 South Market Street, CANTON, OHIO. \ \

TELEPHONES and all kinds of supplies. Electric Bells, Batteries, etc. (Send for circulars.) OFFICE FURNITURE, Desks, Chairs, Filing Cases, Blank

Books, Typewriter Supplies. (Catalogue on application.) We furnish everything used in an office.

The OiEce Furniture and Supply Company,
Onions Leave an Impression, So Do Our Impression Books. 57 South Market Street, CANTON, OHIO.

WECO CARBON BATTERY,
Higb ElectromotiTe Force. Small Internal Resistance.

LITTLE LIABILITY OF CARBON BREAKING IN SHIPMENT.
SUITABLE FOR BELLS AND GAS LIGHTING.

Prices on Application.

WESTERN ELECTRIC CBMPtHY.
S. BERGMANN, President.

OUR INCANDESCENT ARC LAMP is acknowledged the best for both

Alternatiug and Continuous Current.

STANDARD AlffD ORNAMENTAIm LAMPS
OF BOTH KINDS.

Chicago—

Ne-w York.

Ko. UOt'.
». C. LauiK

Send for Reduced Price List of the Celebrated

NURNBERG CARBONS.

GENERAL INCANDESCENT ARC LIGHT COMPANY,
NEW YORK.

169 Adams Street,

CHICAGO.

Ko. 3495.
A. C. Liamp.

572 to 578 First Avenue,
NEW YORK.
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ARC LIGHTING

!

The Sest System of Apparatus for Direct
Current Arc Xiigliting Zlver Offered.

tjiti>jlrjli_i_e;leid f>rices.

I-i^3:2cxps Ca-pja-cit^r, GO
i,eoo.
G,ioo.

PRICES INCLUDE GENERATOR, SWITCHBOARD INSTRUMENTS AND LAMPS.

The Generator is ff unexcelled design; prodaces Constant Continuous
Current; is Absolutely Autoroatic in Regulation; has no extra devices; the
Armature Coils are Machine wound and ot the Highest Grade of Insulation.

Direct Constant Current Lamps to work on any existing series system. Neat in Appearance.
Simple, Durable, Weather-proof, Need no Hoods, Produce an

Absolutely Steady Light.

I^rico Ooirx-ploto, sx-z.so.
Alternating Current Constant Potential Lamps for any existing alternating system. Hand-

some, Strong, Q,uiet Burning, Absolutely Reliable, Perfect Regulation.

A COMPLETE LINE OF SPECIiL ARC CONVERTERS^, ALSO ECONOMY COILS.

The Wurtz Non-Arcing Lightning Arresters for Direct and Alternating
Current Circuits, are the only Lightning Arresters which do not allow the
dynamo current to follow the discharge, and which do not require auto-
matic arc-rupturing attachments; no inspection and no attention, no arcs
and no fire risks; no magnets to fall and no moving parts to stick; no inter-
ruption of the work circuit. Thousands in use and not a single failure.

Adapted to all kinds of arc, incandescent, and power circuits.—Descriptive
circular sent on application.

Westinghouse Electric I Uaciori&g Co.,

I=^it:ts)D\irgli, I^a., XJ- S. A.
OFFICES IN ALL THE LEADING CITIES.
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Wo liftvo wucli » InrKc unci ooiiiplely lint* of IiIkIi Krfttlo i-loctrlciil npi*oliillioH una mip-

nlle"; mnke Huob prompt Hhlpnieiitfl, nuJ bill our Bomls at tiuch umiuefltlonable low

prlooe tbnt It Is linnl for uh to uodorttand why wo do not ^et all ot

EVERYBODY'S BUSINESS.
Still, wo UDdoubtodly get a Itirge t-linre ot it, and make those who

place 111! of tlit'ir ordLTS with ua

PARTICULARLY HAPPY
So thnt we probablv have no reason to complalo.

The purpose of the above soliloquy Is to call your attention 1q a
quiet way to the fact that we ought to

HAVE YOUR BUSINESS.
It a mpre statement of this fact is not auflQcient send ua your next order and be convinced.

ELECTRIC APPLIANCE COMPANY.
ELECTRICAL SUPPLilES. !tta SladUon Street. CHICAGO.

D. P. Switches,
Flush Switches,
Decorated China Switches.

Fixture €ut-Oufs,
Ceiling Cut-Oufs,

Covered Bran ehea and Mains,
Sockets,
Street Fixtures,
Insulating Joints.

WRITE US.

lONA MFG. CO.,
336 COnlGBESS l^TBEET, BOSTOK.

WIRT INDICATORS.
I have piirchus(d the; Wirt L:ibornU>f\- tiuiii I liu assignee of llie Ansoiiia hlcclri :

Co , together wltli a hirge stock of \NMrt Iixiiealorg; these itislruments are all new aruf

in lirst-class condition They include indicnt r.s for direct and alternaling cuirint

ranging from 10 to 1,000 amperes and from 2^ to ;i.000 volts. Whi'e his s'cick las's I

will make extremely low prices. Apply to the undersigned or to jour regular dealr •.

VIlARf.KS WtRT. tilt Sth AvemiK, Clilpiif/o, III.

HOW THE

GREAT FAIR
Was Opened I

THE PRESIDENT
PRESSED

THE VICTOR KEY
AND THE

EXETER DRY BATTERY
DID THE REST!

The Victor Telegraph
Key and the Exeter
l>ry Battery Tvere both
(^elected to open the
World^s Columbian Ex-
position.

fiend for Sample of the Victor Key, Price S2.50.
Send for Sample of Exeter Dry Battery, Price 80c.

Samples Delivered, Transportation Prepaid.

THE E. S. GREELEY & CO.
S and 7

Dry STREET, NEW YORK.

Tlie Osliorne Steal Engineering Co..

EXGIKEEBS,
Rooms 714-716, 167 Dearborn St.. > Chlcaoo
Representative wort now In course of construc-

tion, 2 000 H. P. Heat, Light and Powet Plant for
the Pabst Heat, Light & Pot rer Co., Milwaukee, Wis.

Those who contemplate the construction of simi-

lar plants on Improved and economical Imes will

do -well to communicate with us, First, be sure
you will ^et the best, then go ahead.

Don't Make a Blunder I

But have your burned-out armature rewound
by us with our

Improved insulation.
Satisfaction guaranteed in all Electrical repairing.

Storage batteries recharged and repaired.

Andre^rs & IIaBclLb.e,

Gaff Building, 13 and 15 S. Canal St., Chicago.

THE CORRESPONDENCE SCHOOI< OF TECHNOLOGY
n-r TiTTTiT A ATT> mJTn Instruction by Correspondence. Electrica', Steam and other Branches of Engineering
l/ilti VxillAiNJJ, UniU., Oscar Antz.M.E.; Jas. Ritchie, B.S.; Frank C.Oaborn, C.E

---.-- E. P.Roberts, M. E.; G. T. Hancbett, S. B.

F. Tensen; L. S. Siebel; H. J. Cook; J. JT. Richardson. Send for circular

THE

CLARK

ELECTRIC COMPANY,
192 Broadway, New York,

Manufacture under their own patents Arc
Itishtins Apparatus for every purpose.
The Clttrk Alternating Current Arc Lamps and

the iarh Arc Lamps for Incandescent Circuits
are known to be the most reliable and durable ever
made, and lead all others in cheapness to the
user. Our Arc Lamps for high tension are the
steadiest ever made. Our i eference is our
cnsiomerM.

*XTX1.X1

SAL-AMMONIAC.
fiaaranteed Over 99 Per Cent. Fore.

101 Kinzie St.. Chlcaso.

All Si^es

ni
QnaUtlsMICA

For Electrical Pnrposes.

EUGENE MUNSELL & G0.»
fits Water Street, New 'Forli.

W, H. SILLS, 86 im Street, CHICAGO, ILL-

Sole Agentsfor "Micanlte."

BUILDERS OF

TELEPHONE EXCHANGES
and APPLIANCES.

TEIiEPHOKKS SOLD OVTBIGHT.
APPARATUS OF BEST CHABACTEU.

Offices, 440 Monadnock Block, CHICAGO.

GRAPHITE SPECIALTIES
FOB EIiECTBICAIi USES.;

emphite Bods of Tarions Iienetlis, flrom 1-S Ohm to lOO ohms Beslstanee
to the Inch. (Graphite Boxes and Crnclbles, Beslstlne Heats

of 4,00O Degrees. Inqiiirles Wadly Ansn^eied.

)0S. DIXON CRUCIBLE CO., Jersey City, H. J.

THE POLLMAN ELECTRIC CO,

Ilrit" ELECTRIC MACHINERY,
P" ^"& ARMATURES, FIELDS and CONVERTERS.

Motor and Dynamo Inspection and Maintenance.

44 3o. vJefferson Street. Chicjlg-o.

RE

THE CHLORIDE

ACCUMULATOR
Celtti from 10 to S,000 amp, hours

Capacity,

Central Station and Traction Cells a Specialty.

BATTERIES FOR ISOLATED LIGHTING AND

POWER PLANTS.

Catalogue gives FACTS and FIOUKES.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Building,

PHIL-ADELPHIA, PA.

CHICAGO OFFICE, 302 Owings BIdg.

CHAS. ELIZAKD, Gen'l Sales Agt.



March 17, 1S94 WESTERN ELECTRICIAN.
Eugene F. Philups, Prest. W. A. Hathaway, Treas. W. H. Sawteb, Seo'y.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, R. I.

RAILWAY FEEDER AND TROLLEY WIRE,
ELECTRIC LIGHT LINE WIRE,

Incandescent and Flexible Cords,
AMERICANITE, MAGNET,
OFFICE AND ANNUNCIATOR
FARADAY CABLES. WIRES.

HEW YORK OFFICE, V, C. Ackerman, 10 Cortlandt Street.

MONTREAL BRANCH, Eugene F. Phillips' Electrical Works

E^tTABIilSBED 1848.

HEMINBRAY GLASS CO.,
OFFICE, COVINGTOM, KY. FACTORIES, MDNtIR, IND.

Standard Screw Class Insutators, Floor Insulators,
Class Break Knobs, Battery Jars,

Arc Light Globes for All Systems,
Colored Class Insulators to designate different currents.

WORK ON SPECIAL DESiCNS A FEATURE.
Send Model or Drawing and we will furniah estimates.

THE

"CLARK" WIRE.
For Switchboard, Railway and Motor nse, we make all

aizes of Stranded and Flexible Wire and Cables withCIark'e

iDFuation.

The Clark Wire has been before the public and in nee for

the past nine 3 ears, and has met with universal favor.

Thousands of m lee of this wire have been sold, and

are in uee throughout fhe United States and Foreign Coun-

tries, and the demand for it is constantly increasing, becftuee

it always gives perfect satisfaction.

Wes'ern Agents,

GREAT WESTERN MFG. CO.,

Chicago, III-

MARK,

In a Letter from the Inspector of the Boston Fire Under

writers' Union, he states: " A Thoroughly Reli-

able and Desirable Wire in every respecf.'^

The Rubber need in insulating our Wires and Cables Is es-

pecially chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weather, and is not affected by heat.

We guarantee our Insulation wherever used, Aerial, Under
ground or Snbmarine, and our net prices are as low, if not
lower, than any other first class Insulated Wire.

We shall be pleased to mail Catalogues with Terms and
Discounts for Quantities.

EASTERN ELECTRIC CABLE CO..

61 and 63 Hampshire St., Boston, Mass.

Henrt a. Clabk,
Treas. and Qen'l Mgr.

Send for Catalogue.

Hebbebt H. EU8TI8,

Prest. and ElectriciaD

MANUFACTURERS OF HIGHEST GRADES OF

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N. J.

( JOHN A. BOEBIiINCi'S SONS CO , CUcaso, 171 I.ake Street.
AuEniSl') S-^^ FRASrcISCO, aSanHiev Tremont Street.

( NEW YOBK, 117 I^iberty Street.

Incandescent Lamps Repaired.
NEW YORK ELECTRIC COMPANY. Canisteo, N. Y. and 225 Dearborn St., Chicago.

£:srF.^^XiXSja:£ix> 1873.
80IiE MANUFACTUKERS OF

VULCANIZED FIBRE GO. HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wii^mNeTONlDKi.. The Standard Eleotiical Insulating Material of the World, i* dIy'st ,' n. y

\ PORTABLE TESTING SETS.
The ACME is not the ONLY ONE, neither is it PERFECT,

But for rapid measurement of ordinary ranges of resifetance It is the

"Acme" Testing: Set,

Special Award at the World's Fair Accepted by U. S. Government for Marine Work.
Send for Circular 520 which gives full description.

WE MANUFACTURE Measuring Instruments of alt kinds, and we aim to make THE BEST.
Before purchasing eend for Cat. T, which will be mailed free ONLY if this Adv. is mentioned,

QUEEN & CO., Incorporate!}, Philadelphia, U- S. A. "M. V." Voltmeter.

¥oa Win Oblige

Both Advertiser and Publisher

by mentioning the WESTERN
ELECTRICIAN when writing

to advertisers.

THE PERKINS ELECTRIC SWITCH MFG. CO.,

Dvc-A-KiEias o:e'

SNAP SWITCHES, DOYETAIL ROSETTES, LAMP SOCKETS, ETC.

p. O. BOX 816, HARTFORD, CONN.

NexiT York Insnlated "Wire Co.,
SOI.je: aiANITFACTIIREBS

GRIMSHAW WHITE CORE
"'"""' '"""'

RAVEN CORE

Wires,

Single Coated
Wires,

COMPETITION LINE WIRES, GRIMSHAW TAPES, AND SPLICING COMPOUND,

Vulca Electrical Wire Ducts for Interior Construction.

NEW YORK-15 Cortlandt St. CHICAGO—78-82 Franklin St. BOSTON—182 Summer St. SAN FRANCISCO—102 Sacramento St.
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£jaTA3UBHBD IM 1861.

E. BHGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QAS AKD ILSCTHIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc, Etc,

171 E. ADAMS STREET,

CHICAGO.
BRAHOH BTOEB

fil84 Mlchlg;an Avenu9»

FOR SALE.
Eighty-one (81) dynamos and m tors,

in stocli ready for shipment. Send for

(ur bargain li t. Ev ry piece of appara-
tus guaranleed.

Chas. E. Gregory Co.,
47-49 S. Jefl'erson St., Clilraeo, HI.

FOR SALE, CHEAP.
One Wliitneif Voltmeter,

'Double" scale (0-150, 0-15). Never i sad.

25 glass jars, 6i"xB"xlO." deep, and other
btorage battery matirial.

Frederick L. Merrill,
301 Tlie Kookery, Chicaso.

A number of new special single

and double pole brackets; will close

out at a low figure; write for de-
scription.

JOH.JI SimUOJSH CO..
no Centre Street, N. Y. City.

FOR SALE CHEAP.
One nearly new Detroit Motor, 500 voltsi, ^b H. P.

JltS.OO. One new Crocker-Wheeler Motor, 30 volte,

;a H. P., $14.00. 75 Electric Eell Outfits (one elec-
tric bell, one battery, one pu^h button, lOJ feet of
wire, screws, tape and itaple). all complete for
SI. 50, worth $3.00.

C. M. TURNQUIST,
216 So. «;Tark St., Chieaeo. Ill

.

rOR SALE.

Two "Mayo" Iron Clad Motors,
25 antl 40 H. P. 500 Volts.

RFn A MAYO 709 Security Building,UUUi rt. IflH I U, CHICAGO.

POSITION WANTED.
By an electiic'an who understands in-

side wir'ng and central station work. Can
take chan e cf and run any Idtd of ma-
chines, long dis anc3 transmi sion of
power. Six y a's' experi'nce. Mod' rate
salary. Address '^MULTIPHASE,"

Care Western Electkician,
6 Lakeside Building, Chicago.

Position by an electrical eDgineer of ackoowl-
(dged ability, either as electrician or superinten-
dent of an electric railway, or would engage in the
construction of a road for new company. Have
hadseviral years^ practical experience in above
capacities; thoroughly understand the care and
management of railway motors, and repairs of
sime inc udiag armature rewinding, etc. Have
made a specialty of General Electric and Westio-j-
bouse systems. Good reasons for desiring to
change present position. Reference. Address
'^AVeslinglniTiSf." care Western Electri-
cian, 6 Lakeside Building, Chicago.

PUBLIC SALE,

On May 1, 1894, will a**!! to highest and best
bidder our ectire 75i) light a. c. plant, in Al con-
dition, and city contract, which paya ^1.810 per
annum and expires in about tis years. Terms of
sale, one-third ca^h, balance in one and two years
on approved securily. Addrt ss

Harrcflsliiri EliC, LiaM & Power Co,,

HAUBOD8BTJB4x, KV.

iLAT^INUM
For all Purposes.

Scrap and Native Platinum Purchased,

BAKER & CO., 408-414 New Jersey
Kuiiroad Ave., Newark, N. J.

CAPITOL
HslBl ail iacliiiie Vorls,

Manufacturers and Dealers in

Electrical Supplies
or ALL KINDS.

Electrical Repairs a Specialty,

EI^Kt TRICAl. COSITKACTOBIS.

Room 21, 83-B5-87 Fifth Avenue, Chicago.

StilweH's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE li> Steam

Boilers. Catalogue on appllcatton.

STILWBLL & BIERGE MF6. CO.,

DAYTON, OHIO.

POSITION WANTED.
As engineer cf elcctiic light or street

railway power station. Two years' ex-

perience. Best c f refen ncf s.

Address "Jj. \v. R ,"

Care Wektrtin Electrician,
G Lakeside Building, Chicago.

WANTED.
A superintendpnt, capable of ruanlnf< and tuking

en'lre charge of a largo mimuractiirlng eU-clrlc
c'lmpany, Llbiiral salary paid to the rif^ht piirty.

Must be capable of managing' four or five hundred
men; a thorough mdchaulc and At busines- man.

Address "B"X 44,"
Care of Westebn hLEOTniciAN,

6 Lakeside Building, Chicago.

THE KINSMAN DESK LIGHT,
Can be Readily Attached to Any Desk.

Desk can be opened or closed without
ioterferlog with liyht.

By means of our rotary reflector, the
desired riu-intity of light can be obtained.
Send m a sample order, mention style of

socket required.

Mcleod, Ward & Co.,

91 Liberty St., - - NEW YCRK.

Central Electric Co., Chicago, 111.,

Western Agent'^.

W. H. Glenny RonsCo,, PuPEalo. N. Y
,

Buffalo Agents.

f'm

Nliamisburg Electric Co.

Miamisburg, Ohio.

Imperial Dry Battery,

BuFDley Cartridge Battery,

TEMPERED COPPER,
SEGMENTS, ETC.

m
end for Battery Catalogne.

FOR SALE.

Ghas. E. Gregory Co.,

47 and 49 South Jefferson Street,

CHICAGO,

Have bouglit all of the World's Fair Electrical

Equipments (that they could), and beg to an-

nounce bargains extraordinary all down the line

from a 100 K. W. Generator to a 1-16 H. P.

Fan IWotor.

An Alisolnte (iiiaraiitee Placed oi Every Machine Siiippel

WE WANT YODR INQDIRIES!

YOD WANT ODR BARGAINS

!

HUMP YOURSELVES ENOUGH TO MAKE THE HUMP VISIBLE.

Are You With Us, or "Agin" Us?

If you want THE VAliVK investigate he

"LDNKEN"

RENEWABLE

SEAT GATE

VALVE.
The valve revelation of the
age S.^ti5faction guaranteed
If you once use it, you will

want none (.ther in future but
the "Luuken." Investigate.
Circulars and prices on re-
quest.

The Lunkenheimer Co..
CIXCIJSSIATI, OHIO. U.S.A.

The Standard Open Circuit Bat-
teries of the World.

Send fob Cikculab and Prices.

THE LECLANGHE BATTERY CO.,

;// to 117 East 131st St., N. Y.
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VICTOR TURBINE WATER WHEEL.
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The attention of ELECTRIC COMPANIES is called to this CEI.E.BRAXCD WAXKK "WIIEKI^as particularly adapted to their use
on account of its remarkably Hteady motion, HigH ^peed
and erreat Efiiciency^and larg^e Capacityforitsdiameter,
being donble the PoTver of most wheels of same diameter. It is used
by a number of the leading electric companies with great satisfaction. In the
economical use of water it is without an equal, producing the highest per cent
of useful effect e:uaranteed.
SErVO FOR CAXALOOIJE AIV1> PARTICCJEARS.
Our Horizontal "Victor" is highly recommended, as no gears are required

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of 12 inch VICTOR

XURBII\ES arranged on a horizontal shaft with Cast-iron Flume, Draft
Tubes, End Bearings for Shaft and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
st;ictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use, we recommend them.

STILWELL & BIERCE MFG. CO., DAYTON, OHIO.

ARE YOU IIM THE SWIM? We are; and are just luxuriating in the

warmth of the enconiums received regarding our goods. If

you are not, do not hesitate any longer to take a dive in and
swim along with us. We will stand by you, take our word
for it. If you are but a beginner, no matter; we can put

you on a line that will enable you to calmly swim along

against the dashing breakers of opposition. We are known
as the LAW BATTERY COMPANY, and will be found on the beach at 85 John
St., New York, ready at any time with our line of Double Cylinder, Carbon and Clay
Porous cup cells, and Battery materials in general.

KARTAVERT.
HARD FLEXIBLE FIBRE IN SHEETS, RODS. AND TUBING-

For Electrical and Mechanical Purposes, Railway Duet Guards, Washers,
and Packages. Pat. Insu'ating Cleats.

Manufactured by

THE KARTAVERT MFG. CO., Wilmington, Del.

SPEAKING TUBES AND WHISTLES.
Oral, Electric, Pneumatic and Mechanical

ANNUNCIATORS AND BELLS.
Fall JJine Aln^ays ia t^tock.

w. R. ostrTnder & CO.,
Si04 Fulton St., New Vork.

Factory, 1461 and 1403 DeKalb Ave., Brooklyn, N. T.
^p~Send for New Catalogue. Out August lat.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
<Mives more poTrer as to diameter 'with a

higher percentase of useful effect than any other
water-wheel heretofore made. All aizea, right and left
hand, are ballt from patterns perfected under systematic tests In
ttie Holyolre Testing Flume.

Parties having power plants which are unsatisfactory, and
those contemplatiiig the improvement of powers, will find it lo
their interest to confer with me, US I am ivillinj; to ficuar-
antee results wh*'re others have failed, no mat-
'ler what makeof turbin** has been in use. STATK
KRUI1IRK9IEIVTS AND SEND FOB CATA-
LOGIJK.

S. MORGAN SMITH. York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

YOU WILL OBLIGE
Both advertiser and publisher by men-
tioning the Western Electrician when

writing to advertisers.

^tb^SI-^^,

"IDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

ZJBO'SXJXi.A.irXOIO-. XjOSTGI- XjX:F^£3. XjO'\7«r cosrr.
- UfASIDFACTUBBD BT

PHILLIPS INSULATED WIRE CO.
NEW YORK OFFICE: 39-41 Oortlandt Street. FACTORY: PAWTUOKET, R. I.

Electric Appliance Co., CHICAOO. Fartrick A Carter Co . PHIIiADKIiPHIA. Electrical Eneineerlns Co., ]U:iKNEAPOI.ISi.

SSgWATER WHEELS
This Justly Celebrated "Wheel ia Built in Many Styles on

UPRIGHT AND HORIZONTAL SHAFTS.
It is SPECIALLY DESIGNED and ADAPTED for driving

ELECTRIC LIGHTING AND POWER PLANTS.
Onr new Wheel secures a remarkably hifrh {n>aratit«e4l pprp«nta{;e. and ^vonderfal steadiness of

motion, under variable loads in practice. It affords an nnequaled concentraUon of power within a small
space ; and an nnproecdentetl liit^li veloeity for a given power.

Its easily and qoiobly operated balanced gate atfords prompt and efficient control by a governor, and
consequent flne regulation. These wheels are in many instances operating the beat electric plants in thisand
other countries, fully demonstrating their remarkable adaptation to that use.

The attention of Electric Engineers-, and others contemplating water power improvementfl i.s directed to our
work. We will send a tine large pamphlet, 112 pages, fully describing the wheel and various plans of application.

THE JAMES LEFFEL & CO.''*.Tn%'?oS°kc?t"v.'?'

ELECTRICAL
BOOKS.

Orders Filled Promptly.

Electrician Publishing

Company,

6 Lakeside Building, - CHICAGO.
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PAETIOULAKLT ADAPTED TO DEIVING

ElGctric Iiight and Power Stations
.y On account of its high efflciency at all stageB of gate, Bteadlnesa of motion and easy working pate, the con-

^ "* struclion of which makes It the most eeneltive to the action of a governor of any wheel on ihe market.

SlsitojaH SEND FOR CATALOGUE i""B"-""g -"i™" ^^"^jX^o-x-oth vesical and

i THE DAYTON GLOBE IRON WORKS CO.,
SUCCESSORS TO

STOUT, lUIIiLS A TEUFIiE. DAYTON. OHIO.

Artistic Slate
FOB

Snitrli Boards,
B^n-itch Ba»e8,

Kheostat Boxes and Bases,
Battery Boxes and Covers,

Fuse Boxes and Bases,
And for I"""!' Basf-S.

All Purposes Requiring

Slate, plain or finished.

We sell the finest Vermont Slate, and finish In

I>all Black.
eolished Black.

Bloodatone or Slarbleized.
Italian, Tennensee, and

Vermont 9Iarble,
niexican tlnyx and

Grained Woods.

Very low prices quoted on sizes to order.

The Independent Electric Co.,
39th St. and Stewart Ave., CHIOAOO.

ELECTRICAL ENGINEERING
Tauffht thoronehly day and night at the IIVSTI-
TUTE of TECHXOI,.OtwV, 151 Tliroop
Street, Chicago, III. Amateurs, Artisans
and others asalsted Practically In any line, and
Instracted in the latest and moet improved
methods.

Mechanical Draughting, Mathematics, Elec-
trical Calculations, Architecture, Mechanics, also
aught day and night.

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for office ot

home use, is issued by the Burlington
Route. Copies will be mailed to any ad-
dress on receipt of twelve cents in postage
by P. S. EnsTTS, Gen'l Pass. Agent, C. B.
& Q. R. R., Chicago, 111.

ORDERS
For any electrical book published filled

promptly on receipt of price.

ELEOTKICIAN PDBLISHINQ COMPANY,
6 Lakeside Bnildlng, Chicago.

FUSE WIRE) c»"e«t.
f Carrying

AND LINKS ^
Capaelty.

FOR ALL SYSTEMS, ) ^"^Ti^Ln.

The Independent Electric Co.,

39th St. and Stewart Ave.., Chicago.

ELECTRICAL BOOKS
Of .A.11 ZS.1XXC3LS.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside BIdg., CHICAGO.

Our Individual Arc Light

and Motor Cut-Outs

I^¥R^

Z^SXjT-^SXdS,

EC0iT02s/£IC-A-Xj,

And Kequire Only One Small Wire.

ELECTRIC SELECTOR & SIGNAL CO

(Successor to ELECIRIC SECRET SERVICE CO.,)

45 Broadway, NEW YORK.

HART FLUSH SWITCHES.
5 and 10 Ampere Single Pole.

10 Ampere Double Pole.

10 Ampere Three-way.

The Only Snap Switch that has

PROVEN A SUCCESS.

For Stale by All Snpply Houses.

/ TfflMETISEfifflHMreCO..
H.ASTFOBI>, coNar.

Exhibit at the World's Fair, Section S, Space 5, South-

west Gallery Electricity Building.

OF INSULATED WIRES AND CABLES.
Bt Herbert Laws "Webb.

A New Book Just Published.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PKICE, POSTAGE PREPAID, «1.00, V

SEHTD IK YOUR ORDER NOW.

ELECTRICIAN PUBLISHING COMPANY,
6 Lakeside Building, CHICAGO.
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PIONEERS IN THE BUSINESS.
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SIMPLICITY OF CONSTRUCTION has al-

ways been our aim, and our New Alternating Lamp,

as shown herewith, is by far the simplest arc lamp

ever manufactured.

Arc Lamps for

(INCANDESCENT CIRCUITS.
RAILWAY CIRCUITS.
(aLTERNATINC CIRCUITS-Secondary

And a full line of lamps for special purposes, in-

cluding Photo-Engraving, Stereopticon, Ophthal-

moscopic, Theatrical, Search Lamps, etc., etc.

"Write for Catalogue.

ELECTRIC CONSTRUCTION & SUPPLY CO.,
TELEPHONE BUILDING, NEW YORK. Establisbed 1881. UNITY BUILDING, CHICAGO.

We Want Western Business.

L& ROCHE AlTERNiTORS.
MANUFAGTDRED IN SIZES FROM

25 to 5,000 Lights,

SINGLE OR MULTIPHASE.

Direct Connected Dynamos.

Direct Current Generators.

PHILADELPHIA, PA.

DISTRICT OFFICES:

"Jie-w York, San Francisco,

Boston, Chicago,

Knoxville, St. Lonis,

Cincinnati, Pittsbnrg, Slobile.

l,O0O liiglit Alternator.

HOOD & OSBURN, 239 La Salle Street,
0^X0.^.0-0.

OWEN FORO, Rialte Buiiiiinir,

ST. XjOXTXS, ACO.
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GLEASON'S STANDARD FIXTURE CUT-GUTS, ETC, ETC.
GLEASON'S LIGHTING-BUG GUT-OUT.

Knlnrsjod cut sliowhiK ooiistnidlon otGleasonsI oroelain Llghtlng-
Bug Out-Out covered with porcelaiu.

FULL SIZE CUT (When Closed)

OF

Reason's Forcelais Li^Uin^-Eu^ Cut-Qut,

with porcelain cover.

Smallest Covered Solid Porcelain Cut-Out

on the Market.

Price Each, Complete, 22i cts. List.

PRICES

SUBJECT

TO

REGULAR

DISCOUNT.

(Without Cover, t

Price Each 10 cts., in Porcilain.

FIXTURE WIRE
SEPARATE FROM FUSE W RE
WHILE ON SAME BINDING POST.

Best and Smallest Cut-Out Made.

E. P. GLEASON MFG. CO.,

181 to 189 Mercer St.,Chicago Office;

91 DEARBORN ST.
F. L. Johnson, Manager.

COR. HOUSTON ST.,

NEW YORK CITY.

Ifflprtait tfl lliMii Statis
CD xj e=i tJ e: w:

ALTERNATING CURRENT INDICATORS
Are now ready. Before purchasing elsewhere send for our Supplemen-

tary Catalogue which contains the prices and description of the above

instruments, and also a list and prices of other new instruments of

our manufacture.

Whitney Electrical Instrument Company,
PENACOOK, N. H.

Penaeook, Bf. H., r. S. A.—FACTORIES :-8 he rbrcoke, P. ifc Canada.

AGENTS

:

Baltimore, Md., The Poo'e Electric Co.,
Chicago, III., Electric Appliance Co.,
ClDciDDntl, Ohio, Nowotny Electric Co.
Halifax, N. S-. John Starr, Son & Co., Ltd.

Montreal, P. Q., T. W. Ness & Co.
New York City, Geo. L. Colgate. 136 Liberty St.

Sao Francisco, Gal,, California Electrical Workg.
Toronto, Ont., Toronto Electrical Works.

Consolidated Car-HeatingCo.,
Chicago, III. ALBANY, N.Y. Goatecook, P. Q-

£lectric

Car - Heating.
Regulating Swilch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

SPECIAL ANNOUNCEMENT.
ii\ 99THE HELIOS

SPECIAL ALTERNATING ARC LAMP
Can be run three in series from 105 volt secondary circuit.

STANDARD ALTERNATING ARC LAMPS
Can be run in multiple from 50 or 100 volt secondary circuits by Spencer Economy Coils.

TSo Special Transformers Necessary. No Dead Besistancc Rr quired.
No Cliange of TVirine-

Sf*£30X.A.Xj Sr007X0X3.
Helios Carbons will be sold only with the Heliog Lamp. The Helios la the only lamp that has a legal
right to use the reflector plate between the standarJs, without which one-half of the light is wasted.

HELIOS ELECTRIC CO., 1810 Filbert St., Philadelphia.
Eastern Agents:

STANLEY ELECTRIC MFG. CO.,
Pittsfield, Mass.

Eastern Penn. and Southern N. J. Agency:
KADIANT ELECTRIC CO ,

1223 Market Street, Philadelphia, Pa.

Western Agents:
THE ANSONIA ELECTRIC CO.,

Chicago, III.

Southwestern Agents:
ST. LOUIS ELECTRICAL SUPPLY CO.,

St. Louis, Mo.
Canadian Agency, Canadian General Electric Co., Toronto, Canada.

In Practical Operation in 9Iore
Than iS5 licadine Cities in

U. S. and Canada.

C-S SPECIALTIES.

G-S Flush Double Push Switch.
Single Pole—Double Pole—Commutation; 3 Wire, 4 Wire.

C-S Flush Key Switch.
single Pole—Double Pole—3 Wire.

C-S Flush Automatic Switch.
single Pole.

ELECTRICALLY
MECHANICALLY
ARTISTICALLY PEERLESS.

O-S F Insli Double Push Switch—Doable Pols.

THE GUTTER ELECTRICAL & MFG. CO.,
ay So. 11th street, PhitadelpMa, Pa., V. S, A.

J
WESTINBHOUSE ELECTRIC £ MANUFACTURIN6 CO.

z>x<irrps^XTzi.Gt:^, i».a..

We manufacture Complete InBtallations of

ELECTRICJLX. JLI>PJLRJLXXJS
For CENTRAL STATION ELECTRIC LICHTIIMG,

LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BRANCH OFFICES IN ALL LARGE CITIES.
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DirectQry of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i. e. e„

Consulting Electrical Engineer,

SpeolBlty: Electric Kallways and Power Sla-

tlonfl. .

565 Bookery, Chlcaeo.

Chas. G. Armstrong,

Expert and

Electrical Engineer,

Andltorlnm To^ver, Chicago-

0. M. Stone,
Electrician,

Good worfi, square work, perfect work; just
such work as our customers want. Fine house
work and repairs a specialty. Private lines

built complete.

200 8. Clark St., Chicago.

N. S. Amstutz,
Mechanical and Electrical Engineer,

New ElectHcal Devices Perfected for
Shop Construction.

TeBta, Plane, Eetlmatee,

1

Supervision and Expert Opinlone.

I

50ft The Onyaliosa, develand^O.

Wm. H. Bryan, m. Am. soo.m.e.

Mechanical and Electrical

Engineer.

Ooneultations, Beports, Estimates, Plane, Specl-

floatlone, Superintendence, Teste, Piircliaelng.

Turner Bullduigr, St. liouis.

Frederick L. Merrill,

Electrical Engineer,

Specialty: Storage Battery Work.

304 Rookery, Chicago

Gustave Monrath, c.p., i.e.

Electrical Engineer,

Contractor for Electric Light and Electric
Power Transmissions.

1417-1419 noDadnock Building,
Chicago.

Harry G. Osburn,
Electrical Engineer,

S»9 La SaUe Street, Chicaso.
Telephone, Harrison 306.

Estimates and Specifications prepared.

Special Attention Given fo the
Supervision of Electrical Work.

LOUIS K. COMSTOCK,

Consulting and Constructing

Electrical Engineer,

1437-38 aionadnock Bib., Ghicaeo.

PATENTS.—Twenty years' experience.
Send model or sketch and brief description of
yo r invention for report as to patentability. Ex-
pert searches and opinions. Patent causes prose-
cuted and defended. Practice in U. S. Supreme,
Circuit and Circuit Appeals Courts, and U. S.

Patent Office. Send for "Plain Words about Pa-
tents," free. Patent practice exclueively.

E. B. STOOKIKG, Attorney at Law,
611 Fst.,N.w., tVashineton, ». C.

BINDERS *"™L=''*"

BUFFALO GAP.

WasbingtOD, D. C,
VIA

Cincinnati and
C. & O. R'y.

CITY TICKET OFFICE,

234 Clark St., Chicago.

THE DIEHL ELECTRIC FANS.
NO BELTS. NO SHAFTING.

CEILING,

FLOOR COLUMN,
COUNTER COLUMN
FANS

FOR DIRECT CURRENT.

Send for Catalog^ue coutaining; cut

DIEHL & COMPANY,

NEW TYPE
DESK PROPELLER FANS

FOR DIRECT
OR

AUTERNATING CURRENT.

ofournewELECTROLIEB" FAN.

386 Broadway New York City.

The "Ideal" Storage Battery
For all Classes of fort wliere LigM M Power are Repirei.

NOKTH AMERICAN PHONOGRAPH COMPANY.
CHiaAGO, III., September 13, 1893.

MESSRS. BRADBURY-STONE STORAGE BATTERY CO'., Lowell, Mass.
Gentlemen:—We take a great deal of pleasure in being able to land the merits of the Bradbury-

Stone Ideal Storage Battery for use in connection with the Phonograph. Within the last few months
we have purchased in all several hundred of your cells, and have shipped them on orders to various
parts of the country in almost every conceivable manner. They have withstood the most severe tests,

and have in all cases given entire satisfaction.

Yours truly, THOS. R. LOMBARD, General Manager.

Thousands in use all over the country.

Bradbury-Stone Electric Storage Co.,

Boston Oice, 612 Exctiange BIdg. LOWELL. MASS.

J. C. BRILL COMPANY, - - • PHILADELPHIA.
BUILDEES OF EAILWAT AND TEAMWAY CAES OP ALL GLASSES.

Sneclal attention given to the building oJ Electric Motor and Trail Care.
Builders of Brill No. 21 Truot with eolldforged frame, and "Eureka" Maximum Traction Pivot \ Truoh.

A NEW BOOK.
ELECTRIC TRANSMISSION HAND - BOOK.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of
which 30,000 copies have been sold. The new book deals in the author's
well-known practical style with all the problems of Electric Power
Transmission.

NOW READY. PRICE $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.
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YOD NEED THESE BOOKS.
NE.W

DYNAMO TENDERS'
HRND-BOOK.

By Lieot. p. B. Badt.

BBADY FOB DELIVEKY.
AN ENTIKKLT NEW WOKK.

The latest nddltlon to our fnmous "Hand-Book"
Series. Every practical dynamo man should have a

copy.

»«6 rages. 13S Bngfavinga.

PRICE, $1.00.

INGflNDESGENT W R NG
HA^ITD-BOOK.

Bv Lieut. F B, Badt.

Fourth Edition. Tenth Thousand.

These tables give, without loss of time, exact size

of wire to be used. This is one of ocr famous "Hand-
Boob" series, and is the staDdard authority on this

subject In the English language.

73 Pages. 4% Illnstratlons.

PRICE, SI.OO.

BELL HANGERS'
HflND-BOOK.

By Lieut. F. B. Badt.

Designed for practical men engaged In any class
of bell or annunciator work. The only book of the
kind published.

io6 Pages. 97 Illustrations.

PRICE, $1.00.

ELEGTRG ^-TRANSMISSION

HiLKD-BOOK.
Bt Lieut. F. B. Badt.

A new work containinB tables and information on
the electrio transmission of power brought down to

date. One of the most popular of our famous "Hand-
Book" Series.

97 Pages. 22 Illustrations.

PRICE, $1.00.

STRHST RAILWAYS.

Their Construction, Operation and Maintenance.

By C. B. Faiechild.

This work is written by a practical man, and
should be in the hands of every street railway em-
ploye in the United States.

600 Pages. Profusely itiuairated.

PRICE, $4.00.

ELECTRIC MACHINERY.
Br S. P. Thompson.

Fourth edition, revised and re-written. The most
complete work on the dynamo published.

900 Pages. Fully Illustrated.

PRICE, $9.00.

DICTIONARY
... OF ...

Electrical Words,
TERMS AND PHRASES.

Bt Edwin J. Houston, A. 31.

The latest edition of this celebrated work oontaios

over 5,000 distinct definitions. As important as

Webster.

700 Pages. 750 Illustrations.

PRICE, $5.00.

ELECTRIC MOTOR
AND ITS APPLICATIONS.

Br Martin and Wetzlee.

The first American book on electric motors. A
jnost complete work brought down to date.

325 Pages, 354 Illustrations.

PRICE, $3.00.

r

THE PRACTICAL MANAGEMENT

OP

DYNAMOS AND MOTORS.
Bt Crooker and Wheeler.

The object of this work is to give simple directions
for the practical use and management of dynamos and
motors. This work is having a large sale.

100 Pages- Fully Illustrated.

PRICE, $1.00.

Electric Light Specifications

FOR THE USE OF

Engineers and Architects.

Br E. A. Merrill.

This work gives the latest rules of The National
Electric Light Association, of the Natfonal Board of

Fire Underwriters, and of The New England Insurance
Exchange.

17G Pages.

PRICE, $l.60.

THE ELEGTRIG RAILWAY
IN

THEORY AND PRACriGE.
By Crosbi and Bell.

This is a complete treatise on the construction and
operation of electric railways, and will commend It-

self to the electrical engineer, and to the practical
manager

.

400 Pages. Profvaely Illustrated.

PRICE, $2.50.

HIGH POTENTlf\L
AJTD

HIGH FREQUENCY.
Experiments with Alternate Currents.

By Nikola Tesla.

A lecture delivered before the Infltitution of Elec-
trical Engineers, London.

146 Pages. Fully Illustrated.

PRICE, SI.OO.

Tl ELEGTEIC TELEfiEM,
BtF. L. Pope.

The fourteenth edition of this celebrated work is

rewritten end brought down to date. A technical
hand-book for electriciana, managers and operators.

234 Pages. Illustrated.

PRICE, $1.50.

SCIENCE
SERIES.

The series now numbers 103 volumes, and embraces
works on every subject.

IG mo. Boards.

PKOrnSBLT rLLTJSTBATBD.

Price, 50c. Each.

STflNDRRD

FJEGTRIGAL DGTIONARY.
Bt T. O'Connob Sloajte.

This new work should be in the hands of all who
desire to keep abreast with the progress of the greateat
science of the times.

600 Pages, 300 Illustrations.

PRICE, $3.00.

Any of the above books sent promptly, postage prepaid, on receipt of price.

SEND IN YOUR ORDER.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Bids., GliicaEo. Ill,
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ERIE,
HiSheat Award at the World's Fair.

PA.
Ch.lcago Ofilce, Rookery Building:.

2 YEARS' GUARANTEE.
After two years new ooHs will be sold, it required, at the price of new

magnet wire. Any lineman can change colls In twenty minntes.

ELKHART TRANSFORMERS.
HORNBERGER ELECTRIC MFG. CO.,

SILK BRAID
For Incandescen)

Lamp
Filaments.

The greatest care taken in prodnclng a nnlform article.

*,/ BOSTON BRAID MFG. CO.,
27 Beach Street, Boston, Mass.

THE FALLS

Bi7et k Mm Go.,

Cnyaboga Falls, OMo.

Uanafactnrers or

,-«. Friction Clntclies,

«# Shafting. Etc.

Special attention given to the
Complete Equipment of

Electric Plants.

BRANCH OFFICES:

8 Sontti Canal St., CHICAGO.

39 Goitlandt St., NEW lOBK.

AatomatlG High Speed Engine.

Sizes, Z}^ to as H. P.

ij^ ESPECIALLY ADAPTED FOR
' DIRECT CONNECTION.

\VKITE FOR NE"W 1893 ILLUSTRATED CATALOGUE.

WESTERN SELLING AGENTS:
Chicago: Sargent & Landy. 1421 Monadnocli Bldg.
St. Paul : Geo. Fuller, 614 to 518 Endicott Bldg.
Omaha: Fairbanks, Morse it Co.
»t. I.ouis : Fairbanks, Morse & Co., 302 Waah, Ave.
Kansas City, Mo.: Fairbanks, Morae & Co.
• 'ieveland: The Geo. Worthington Co.
Dal I a**. Tex. : Hunter & Booso.
San Fraueisco, Cal.: Parke & Lacy Co.
Spokane. Wash. : Parke & Lacy Machinery Co.
Portland.. Ore. : Parke it Lacy Machinery Co.

$& to 3)iO home. BelHoE

LIGHTNING PLATER
ai-i) 11 utj welrv, watches
l-il lewuri He. Plulea the
liuLSt or jmclry good aa

I OQ all kiuda or tnctat

h gold silver or nickel.

N experience, Ko capital.

I r7 houic hag goods need-
pin me Wholesale to

"^ a enl<iS3 Writeforclrcu-

Ij^
'^ Un II E I>ELNO A:

-^— Co , Columbus, O.

Subscrilie for the Western Electrician.

e

WJUFACTORY.

^^''""^m^
*» _ /ff-IS6 Gfi£CH£ St

cur-g^%>l^:

fun, THE-

BINDERS ^"^^'»* ELEOTiiicAii,^f*"^^*l ^^ ONE DOLLAB.

m^p'ls£.r;c?ules PHOSPHOR-BRONZE
REC.JRADE MARKS. I NG OTS, CASTINGS, WlRE, S MEET &C.

, TheRhosphor Bronze SmeltincCo.Iimited
2 200 WASHINGTON AVE.,PHILADELPH|A.,Pa.

*,- ORICINAL MANUFACTURERS OF PHOSPHOR-
*

.. Bronze IN theUnited States AND Sole
-^ Makers of"ELEPHANT BRAND"Phosphor-Bronze.

Ready Made Cut Gears.
Ready Made Cast Gears.
Ready Made Brass Gears.
Gears Made to Order.
Gear Cuttina-
Gear Book. 1 6 cents.
Treatise on Gears, $1.00.
Gear Cutting Machines.
GEORGE B. GR4NT,
Lexington, Mass.
and I2S South 11th St.,

Philadelphia. Pa.

For the WESTERN ELECTRICIAN,—81.00.—

D'UNCER
LONG
DISTANCE
ELECTRIC
TELEPHONES.
Sold outright. Protected by

patents which are guaranteed
against infriogement. Works
Batlsfactorlly on long or short
distance; requires no cleaning
or repairs; claimed by disinter-
ested experts to be the best tele-

phone made. Adopted by the
Twin Wire Telephone Company
of Chicago, and will be used by
the city In connection with It.

The D'lTneer Electric
Telephone aife. Co

,

167 Dearborn St., CHICAGO.

tattery

Jars.

Rubber Covered Rolls.

Valves.

Storage

Springs for Steam
Hammers,

Electric Cars

Spring Rubber oi any Elasticity or Hardness to Sketch, Model or Mould.

Newton Rubber Company,
C>£B.oe:

John Hancock Bldg., 178 Devonshire, and 35 Federal St., Boston, Mass.
Factory, Newton Upper Falls, EMass.
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For Spring Trade.

We are Prepared with a Large Stock of

CONSTRUCTION MATERIAL
Poles, Cross-arms, Pins and Brackets, Insulators, Lag Bolts, Step Irons, Cross-arm

Braces, Tie Wires, Pliers, Take-up Reels, Tamping Bars, Crowbars^ Vises and Straps,

Come Alongs, Soldering Pots, etc., etc., besides

P. ti B. PAINTS. P. ^ B. COMPOUNDS.
P. ^ B. ARMATURE VARNISH.

P. ^ B. MOTOR CLOTH. P. ^ B. TAPE.

N. I. R. RIBBED WIRE AND TAPE. N. I. R. LEAD CABLES.

N. I. R. LAMP CORD. N. I. R. TUBING.

The "Metropolitan" Incandescent Lamp is found to be of paramount merit. Kept

in stock in all candle-powers and bases for any system.

"Mac" Wrapping Tape has the essential element so mixed in it, that they who use

it stand up and say to all the world:

" THIS IS THE TAPE."

Send in your orders for immediate shipment; careful attention, and low prices.

Metropolitan Electric Co.,

186 and 188 Fifth Avenue, CHICAGO.
W. H. McKINLOOK, President. WALTER 0. McEIXLOCE, Secretary.
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STANDARD ELECTRIC CO.
General Offices: Suite 625, Home Ins. BIdg.. puifl Afin
Works: 313-317 South Canal Street, UlllbAOU.

""^^ STAHMRD S7STEM OF ARC UGHTIHG.

FOR

FURTHER

INFORMATION

ADDRESS
THE
GENERAL

OFFICES,

The ANNUAL REPORT of your plant, soon due, may

suggest additions or betterments for the purpose of

earning a larger dividend for the year 1894,

Perhaps you have not earned a dividend-

In this case there is A CAUSE.

See to it that your station is equipped with modern

machinery—apparatus known to be efficient, dur-

able, and SIMPLE.
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For Sivitch Boards,

For Sivitch Bases,

For Other Purposes.

HANDSOME IN APPEARANCE.
STRONGER THAN ORDINARY MARBLE.
APPROVED FOR ELECTRICAL PURPOSES.

If you contemplate building a switchboard,

give us an opportunity to present our side of

the case; you may be interested—and profited.

TAYLOR, DEE & MACK,
348 IDecLxrlsoi^is. Street,

JOHN A. 8EEI.Y, PrOMlilont nnd Oon'l Manager.
0. O. BAKICR, JK., 'I'rottHurer.

W. u. BAKER, Vlce-Progldeat
MILLS li. LANDON, Auditor

The Complete Electric Construction Co,,

Electric Railroad Construction a Specialty.
GENERAL OFFICES: 131 LIBERTY ST., NEW YORK.

CHICAGO OFFICE: 1401 MONADNOCK BUILDING,
*'"*"'

^Ser.

Patent Sable IS THE BEST BELTING
. . . MADE . . .

LEATHER PULLEY RawHlde Bclt.
COVERING '

^

SHDLTZ BELTING COMPANY, ST. L0DI5, iJO.

Agents in all Principal Cities,

1G4 t^aInlne^ Mtreft, Boston.
BBAXCHES.Jaa.'i I'CBrl Strecr, Aew Vork.

!;<!> iVorth 3d Street, Philadelphia.

Cleats, 2 or 3 wire, g-lazed, $30. V 1,000

Insulators, " 12.
"

Rosettesi fusclcss, ". 6." loo

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

•.• INSULATOR COMPANY,
IS Castom fiouse St., Boston.

ONTRACTORS.
Electric Light Wiring, Fire Alarm Systems

I Annunciators, Bells, Tubes, etc.

mM THE ALIiEN-HUSSET COiMPANY,^^ Tel. 3626. 335 Dearborn St.. Chicago.

P

The Dow Adjuster
Is a thoroughly relia-

ble mechanism for

instantly raising or

lowering an electric

light. The lamp can
be placed at any
height as easily as

a window shade can
be raised or lowered.

Manufactured Solely by

DowAdjastableligbtCo.,

Box 210, Braintree. Mass.

Send for Circular.

standard Straight Line
Hanger.

9IEDBEBBY OTEBHEAD IrllTi: MATEBIAI.,
ISrSVIiATIir€} MATERIAL,,

Write us for quotations on ANYTHING you need.

Send for Illustrated Catalogue. 84. ftdamS StPCet, CHICAGO

WIRES AND CABIiES,
DTXAMOS ASTD MOTORS.

standard Single
Poll-off.

E\)2 "/^eme" Standard portable l/oltmeter.

.... Equally accurate for Direct and Alternating Currents ....

BUILT UNDER THE CARDEW HOTWIRE PATENTS.

Well designed chroughout

—

Dead beat (without using brak
Unaffected by surrounding

netic field

—

No magnetic lag

—

No self induction.

LAEORATORY FORM.

Correct permanently with-
in one-half of one per
cent.

Sealed to prevent tampering.
Single scale — Double
scale.

(See Circular 535 for prices.)

When needing Electrical

Testing Instruments,
mention this advertise-

ment, for a copy of Cat-
alogue T, 112 pages
fully illustrated.

QUEEN & CO.. Incorporated.

Medal and Eight Diplozaas at World's Fair . . .

INSPECTOR'S FORM.

Western Sales Agent:

GEORGE CUTTER,
851-855 The Bookery, CHICAGO.
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GEO. T. MANSON,
aen'l Snpt.H. DUBANT OHEETEE, }B"n"«™ Managern.

THE OKONITE COMPANY 'LIMITED,

1 3 Park Row, New Yorkc
INSULATED

WIRES ALDCABLES,
For Aerial, Submarine and Underground Uti.

Candee Aerial Wires.

Manson Protecting Tape.

Olconite Waterproof Tape.

BRANCHES : Ctalcaco, Bolton, PhUadelpMa, Minneapolis, Cincinnati, TtllMI Ctt7,

OTnaha, IioniBTllle, St. liOnlB, San Francisco, lH>ndon and So. America.

INCANDESCENT LAMP.
PJKOTBGTED by the "N. A. C." Cnited States PATEKTiS.

I6<
Beacon Vacnni Pnip & Electrical Co., Mannfactnrers

' U. r. in barrel lots

—

Irvington Street. BOSTONT, MASS,
Barrels contaiciDg

NEW TOKK OFFICE, 39 Oortlandt Street.

30c.

An Honest Lamp« Honestly Made.
THE OLD RELIABLE

6 to 500 Candle Power.
See that your lamps bear our reeisterect trade mark.

NEW YORK & OHIO CO., - Warren, Ohio.
MAKERS OF PACKARD LAIWPS.

MANUFACTURER OF

inrSUIaATED ELECTRIC WIRE^
FI^KXIBLE COBX>H and CABLES.

Sno and %0S Korth Third Street. - - PMIIiADEIiPMIA, PA.

BEST OF ALL IS

Made by J. H. B1T9iaiEI/Ii A. OO., 76 Gortlandt St., Kew Torfe.

Beat CoDBtructlDU and Ingredients. Strongest, most Durable and Beliable, Size 6x2H, 60 cts. per ceQ.

LIBERAL DISCOUNTS.

AMERICAN
CARBONS.

Burn them up and burn them down, i CCQ
g (JJIDTM A PQ

That is what they are made for. Some Carbons are not fit I
''"'' ^""« ^pw wwi|

That is what they are made for. Some Carbons are not fit

to burn in an arc lamp, they are more suitable for the furnace. |
The American Carbon is a success. ( And the prices—you |

Our customers say so and keep right < ought to know about
|

on using them. ( them. Write us. 3

1663 Monadnock Block,

CHICAGO.

Took HIGHEST MEDAL
FROM ALL COKPETITORS

At the World's Fair, Chicago.

Manufactured only by No. 2 Liberty Sireet,

THE STANDARD PAINT CO., NEW YORK, N.Y.

General Western Agents:
MBTKOPOIilTASI EliECTRIC CO.,

18G and 188 Filth Avenue, CHICAQO, ILL.

WESTON ENGINES.
HIGH PRESSURE BOILERS.

COMPLETE POWER PLAKTS.

BBTIMATEB AND DKAWIHOB SUBMITTBD.

WESTON ENGINE CO..
Painted Post, N.Y.

REPKESENTATIVES

:

JuUan SchoU & Co. . 126 Liberty St. . New Tort
Qeo. D. Hoaman, 82 Lake St., Chicago, m,
H. M. Sciple & Co. , 3() Si Arch Sts., Fblladelphls.

pu

HOW THE

GREAT FAIR
Was Opened I

THE PRESIDENT
PRESSED

THE VICTOR KEY
AND THE

EXETER DRY BAHERY
DU) THE REST!

The Tictor Telegraph
Key and the Exeter '

l>ry Battery "were both/
selected to open the |t

IVorld's ColumbianEy K.

position. / ^
Bend for Sample of the Victor Key, Price/ .2,50.
Send for Sample of Exeter I»ry Battery, p! Ice 80c.

Samples Delivered, Transportation Prepaid.

5 and 7
Dry STREET.

Ti*-

•*?•

THE E. S. GREELEY & CO.. NEW YORK.

Pivotal Boston Trolleys,
Anderson Steel Trolley Poles,
West End Trolley Wheels,
Trolley Repair Parts—All in Stock.

Correspondence

Solicited.

Man'f'd by ALBERT & J. M. ANDERSON, 289 to 293 A St., Boston, Mass.

GRAPHITE SPECIAIiTIES
FOB EKiECTBICAXi USES;

Srsphlte Bods of Varions Iiensthe, flrom l-S Ohm to 100 Ohms Besistanee
to the inch. Mraphite Boxes and Crndbles, Beststlng Heats

of 4,000 Begrees. Inaulrles tiladly Answered.

lOS. DIXON CRUCIBLE CO.. Jersey City, N, J.

THE BALL tt WOOD COMPANY,
Builders of JCmprayed Antomatio Cnt-off Engines-

A.^E:r~a-r^=
Chicago Oaoe, Home Ins. Eldg., W. B. PearaoD and T. C. Perkins Managers.

W. A. Day, No. 128 Oliver St., Boston, Mass. Qeo. M. Kenyon, EndloottArcade, St. Paul. Minn
W. M. Porter, Hodges Bldg., Detroit, Mloh. James & Company, Chattanooga, lenn

Thos. K. Carey & Brothers Co., No. 26 Light St.. Baltimore. Md. T. W. Anderson, Houston. Teiae

THE NEW INCANDESCENT ARC LIGHT.
THE ROYAL ARC ELECTRIC CO., U.S.A. 143 Liberty St., New York.
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THE NEW THOMSON

AXU3LAMP
FOR.

INCANDESCENT
A.Mr>

The Smallest Practical Arc I<amp
on the Market.

Combines the following advantages not found

in any other lamp:

Ease of Carbon ing.
notion ofcarbon rod entirely free. Ko loss of time in

chaneing. No waste ofcarhon life.

Fewness of Parts.
Farts interchaneeable with all lamps.

Steady Burning—No Hissing.

Perfect Regulation.
Besniatlon and feeding point independent of ireight

of carbon.

Simplicltyand Sensitiveness of Feed
Mechanism.

Itfeither clntch nor sear, bnt combines adTantages of
both. No troublesome escapement.

Ease of Installation and Adjustment.
JLabor reduced to a minimum.

RAILWAY
CIRCUITS

Plain Lamps, Ornamental

Lamps, Short Lamps.

NOW READY FOR DELIVERY.

Ornamental Thomson Are Iiamp.

CARPENTER ENAMEL RHEOSTATS.

GENERAL ELECTRIC COMPANY.
Frlxicipa,! Sales Offices:

MAIN OFFICE, Schenectady, N. Y.
44 Broad Street, New York. 180 Summer Street, Boston, Mass.

Monadnock Bldg., Chicago, 111. 509 Arch St., Philadelphia, Pa.
264 W. Fourth Street, Cincinnati, O. 401-407 Siblej' Street, St. Paul, Minn.

Equitable Bldg., Atlanta, Ga. 1333 F Street, N. W. Washington, D. C.
15 First Street, San Francisco, Cal. Masonic Temple, Denver, Col.

For all business outside the United States and Canada: Thomson-Houston International Co.,
Schenectady, N. If. For Canada : Canadian Crenerat Electric Co., litd., Toronto, Can.

Wainwrlght Bldg., St. Louis, Mo. Front and Ankeney Sts., Portland, Ore.
New York Lite Bldg., Kansas City, Mo. 14 James St., Seattle, Wash.

309 S. Thirteenth St., Omaha, Neb. Electric Bldg., Helena, Mont.
Masonic Temple, Denver, Col. 425 Wood St., Pittsburg, Pa.

Cor. Field and Main Sts., Dallas, Tex. 18 South St., Baltimore, Md.
210 Arcade Bldg., Cleveland, Ohio. 244 W. Fayette St., Syracuse, N. Y. When the ITse of the Arc Iiamp Becomes General.
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INDEX AND CLASSIFICATION OP ADVERTISEMENTS.
ALPHABETICAL LIST.

Adams &. Co., VV. L xxii

•AUen-flussey Co xxii

Amerlnan Eleo. Mfg.Co....

A.merican Electrical
Woflcs xi

Amstutz, N. S xvii

Anderson, Albert A J. M. .. i

Andrews & Haschke x

Armstrong, Ctias. G, xvii

Arnold, B. J xvii

Babcoek & Wilcox Co., The . i

Eaggot, E xii

Baker & Co xii

Ball, Wm. D xvii

Ball* Wood Co., The i

Ball Engine Co xix

Beacon Vacuum Pump &
Electrical Co i

Bernard, The E. G. Co

Bernstein Electric Co

Big Pour Route xvii

Bishop Guttapercha Co.. x

Boston Braid Mfg. Co xiii

Bradbury-Stone Ete trie

Storage Co xru

xviiBrill Co., J. G ,..

Brush Electric Co vi

Bryan, Wm. H xvii

Bryant Electric Co x

Buckeye Electric Co viii

Bunnell A; Co., J. H i

C & C Electric Co ix

Capitol Model and Machine
Works xii

CarterACo., Geo. G i

Case, J. T. Engine Co -—

-

Central Electric Co v

Clark Electric Co., x

Colburn Elec. Mfg. Co .... xii

Complete ElecGoubt. Co. xxii

Comstock, Louis K xvii

Consolidated Car-Heating
Co xvi

Correspondence School of
Technology x

Crescent Insulated Wire &
Cable Co.. xi

Cushingtifc Morse Ix

Cutter Electrical & Manu-
facturing Co xvi

Dayton Globe Iron Works
Co xiv

Delno A Co., H. E
Diehl A Co xvii

Directory, Principal Elec.
and Mecb. Engineers., xvii

Dix:on Crucible Co., Jos i

Dow Adj ustible Light Co. xxii

D'Unger Elec. Tel. Mfg.
Co xii

Eastern Electric Cable Co.

Edwards, W. S. Mfg. Co.... -

Electric Appliance Co...

Electric Construction &
Supply Co :

Elec-PowerStorage Co.... ..

Elec. Storage Battery Co.,
The iv, vi

Electrician Publishing Co.
ix, xii,xiv,xvii,xviii.xix

Empire China Works x

Falls Rivet & Machine Co. xix

For Sale Advertisements, xii

Ft. Wayne Electric Co

Freeman S. & Sons Manu-
facturingCo

General Electric Co ii

General Incandescent Arc
Light Co xxii

Gleason, E. P. Mfg. Co xvi

Goltz, Wm xvii

Grant, Geo . B xii

Greeley&Co., The E. S*..... I

Gregory, Chas. E. Co xii

Hammond Cleat & Insula-
tor Co xxii

Hart & Hegeman Manufac-
turing Co xlv

Harrison & Co., W. P
Hayden-Booker Mfg. Co,,,, xi

Helioa Electric Co xvi

Hemingray Glass Co xi

Koltzer-Cabot Electric Co ,
.

Hornberger Elec. Mfg. Co. . iv

Independent Electric Co.. slv

Ind. Rubber & Ins. Wire Co.

I inis &Co X

lona Mfg. Co x

fnstitute of Technology.

Johns Manufacturing Co.,
H. VV viii

Kartavert Mfg. Co

K lipstein, A x

Lake, J, H, & D. Co xii

La Roche Electric Wks.. . xv

Lasell it Co., Edw ix

Law Battery Co xiii

Leclanche Battery Co., The., xii

Leffel A, Co., James

Link Belt Machinery Co. .. ix

Little. F. P., Electrical
Const. & Supply Co— viii

Lunkeuheimer Co., The., xii

Manhattan Elec. Sup. Co. . ix

Mather Electric Co viii

Merrill, Frederick L xvii

Metropolitan Elec. Co. . - xx

Miamisburg Electric Co... xii

Moniath, Gustave xvii

Moore, Alfred F ,
i

Morse, Williams & Co xix

Munsell & Co., Eugene.. . . x

McMillan, Hugh iv

McLeod, Ward& Co. xii

National India Rubber Co.

Newton Rubber Co xix

New York Electric Co xi

New York Insulated Wire
Co xxii

New York & Ohio Co i

Okonite Co., The i

Osborne Steam Engin'g Co. x

Osburn, Harry G xvii

Ostrander & Co.. W. R xiii

Perkins Electric Switch
Manufacturing Co x

Phillips Ins'd. Wire Co . . . xiii

Phosphor-Bronze Smelting
Co., Ltd xix

Pullman Electric Co x

Queen & Co , Incorporated, xi

Rose Electric Light Supply
Co xii

Royal Arc Electric Co i

Shultz Belting Co xxii

Siemens & Halske Elec. Co.

Simmons Co., John xii

Sioux City Electrical Supply
Co

Smith, S. Morgan xiii

Standard Electric Co. ... xxl

Standard Paint Co i

Stanley Electric Manufac-
turing Co XV

Stilwell & Bierce Manufac-
turing Co xii, xiii

Stocking, E. B xvii

Stone, O. M xvii

Taylor, Bee A Mack xxii

United Electric Improve-
ment Co X iv

Vulcanized Fibre Co xi

Want Advertisements xii

Washington Electric Co.. iv

Webster, Warren & Co xix

Western Electric Co xiii

Western Elec. SupplyCo. .. xix

Western Tele. Const. Co.

Westinghouse Elec. and Mfg.
Co xvi

Weston Engine Co.. , i

Whitney Electrical Instru-
ment Co ivi

Wirt, Chas x

Worthlngton, Henry R... x

CLASSIFIED LIST.

Anoumalators.
Bradbury-Stone Elec. S. Co.
JOlec-Power Storage Co.
Electric Storage Battery Co.

A<)Jaste*8, Ijamp
Dow Adjustable Lt. Co.

Annnnciators.
Central Electric Co.
Electric Applinnce Co.
Manhattan Elec. Sup, Co.
Metropolitan Electric Co.
Ostrander &Co., W. R.
Taylo*', Dee & Mack.
Western Elec. Supply Co.

Arc Jtiamps.
C. »fe C Electric Co.
Clark Electric Co,
Electric Appliance Co.
Electric Cons. & Supply Co.
Fort Wayne Electric Co.
General Electric Co.
General Inc'd'centArcLt. Co.
Helios Electric Co.. The.
La Roche Electric Wks.
Little. F. P. Elec. C. & S. Co.
Mather Electric Co.
Royal Arc Electric Co
Siemens A- Halslce IClec. Co
StandardElectric Co.
Taylor, Dee & Mack.
vVashington Electric Co
Westmgnouse EL &, Mfg. Co.

Arc JLisht Cord.
Central Electric Co.
Electric Appliance Co.

Armature WiDd**rs,
Andrews & Haschke.
Pullman Electric Co.

Batteries and Jars.
Bradbury-stone Elec S. Co.
Bunnell & Co , J. H.
Carter & Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
Elec-Power Storage Co.
Electric Storage Battery Co.
Greelev &. Co., The E. S.

Haydeh-Booker Mfg. Co.
Hemingray Glass Co.
Law Battery Co.
Leclanche Battery Co., The.
Manhattan Elec. Sup. Co.
McMillan, Hugh.
Metropolitan Electric Co.
Miamisburg Electric Co.
Newton Rubber Co.
Taylor, Dee & Mack.
Western Electric Co.
Western Elec. Supply Co.
White, S. S. Dental Mfg. Co.

Bells.
Central Electric Co.
Electric Appliance Co.
Greely & Co., The E. S.
Metropolitan Electric Co.
Ostrander & Co.. W. R.
Taylor, Dee it Mack.
Western Electric Co.
Western Elec. Supply Go.

Belting;*
Shultz Belting Co.

Boilers.
Babcoek A Wilcox Co.. The.
Freeman & Sons Mfg. Co.
Link Belt Machinery Co.
Weston Engine Co.

Books. Electrical.
Electrician Publishing Co.

Brass (Roods.
Lunkenheimer Co., The.

Borglar Alarms,
Central Electric Co.
Electric Appliance Co.
GreeleyACo.,TheE. S.

Metropolitan Electric Co.
Western Electric Co.
Western Elec. Supply Co.

Cables(See Insulated Wires.)
Cables, JElectric. (See In-
sulated Wires), Copper,
!$]ieet and Bar.
American Elec. Works.
Bishop Gutta Percha Co.
Carter A Co.. Geo. G.
Crescent Ins.Wire A Cable Co.
Gushing & Morse.
Eastern Electric Cable Co.
General Electric Co.
Ind. Rub. & Ins. Wire Co.
Metropolitan Electric Co.
Moore, Aifred F.
New York Ins. Wire Co.
Taylor, Dee & Mack.
Western Electric Co.

Carbons. Points ^Plates.
Central Electric Co.
Law Battery Co.
Leclanche Battery Co.
Metropolitan Electric Co
Western Electric Co.

Car-Beatern, f^IectTic
Consolidated Car- Heating Co.

Clntches, Friction,
Falls Rivet & Machine Co.
Lake, J. H. A D. Co.
Link Belt Machinery Co.

Constrnctinn & Repairs.
Adams, W. L. & Co.
Allen-Hussey Co.
Amstutz, N. S.

Andrews & Haschke.
C. <& C. Electric Co.
Capitol Model &. Mach. Wks
Comstock, Louis K.
La Roche Electric Wks.
Little, F. P. EJec. C. AS. Co
Mather Electric Co.
Osburn, Harry G,
Pullman Electric Co.
Stone, O. M
Wirt, Chas.

Contractors and Flectric
liight Plants.

Allen-Hussey Co.
Amstutz, N. S.
Armstrong, Chas. G
Arnold, B. J.
Bali, Wm. D.
Brush Electric Co.
Bryan, Wm. H,

C. A C. Electric Co.
Capitol IVlodel A Mach. Wks.
Carter A Co., Geo. G.
Clark Electric Co.
Colburn Electric Mfg. Co.
Complete Elec. Const. Co.
Comstock, Louis R.
Fort Wayne Electric Co.
General Electric Co.
Uoltz, Wm.
La Roche Electric Wks.
Little, F. P. Jillec. C. AS. Co
Mather Electric Co.
I\lerrill, Frederick L.
Monrath, Gustave.
Osburn, Harry G.
Siemens A Halske Elec. Co.
Stone. O. M.
United Elec Improvement Co
Westinghouse Elec A Mfg. Co.
Western Electric Co,

Copper.
Law Battery Co.
Miamisburg Electric Co.

Copper AVires.
Adams. W. L. A Co.
American Electrical Works.
Bernard Co., The E. G.
Bishop Gutta Percha Co.
Bunnell A Co , J. H.
Carter A Co., Geo. G.
Central Electric Co.
Crescent Ins.Wire ACable Co.
Electric Appliance Co.
General Eectric Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
lona Mfg. Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co.. The.
Phillips Insulated Wire Co.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Cross-Arms, Pins and
Brackets.
Adams. W. L. A Co.
Anderson, Albert A J. M.
Central Electric Co.
Electric Appliance Co.
Metropolitan Electric Co.
McLeod, Ward A Co.
Taylor, Dee A Mack.

Cut-Oats and B^'ivltches.
Adams, W. L. A Co.
Anderson, Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Co,
Bunnell A Co., J. H.
C. A C. Electric Co.
Carter A Co., Geo. G.
Central Electric Co.
Cutter Electrical A Mfg. Co.
Electric Appliance Co.
General Electric Co.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
lona Mfg. Co.
Little, F. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Jletropolitan Electric Co.
Perkins Elec. Switch Mfg. Co.
Sioux City E. S. Co.
Taylor, Dee A Mack.
Washington Electric Co.
Western Elec. Supply Co.

Desk lii^hts.
McLeod. Ward & Co.

Dynamos.
Brush Electric Co.
C. A C. Electric Co.
Clark Electric Co.
Colburn Electric Mfg. Co.
Fort Wayne Electric Co.
General Electric Co.
Gregory, Chas. E. Co.
La Roche Electric Wks.
Mather Electric Co.
McMillan, Hugh.
Rose Elec. Light Supply Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
United Elec Improvement Co
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Electric KailTrays-
Brush Electric Co,
Complete Elec. Const. Co.
General Electric Co.
Siemens A Halske Elec. Co.
Westinghouse El. A Mfg. Co.

Klectrical and lllecliani-
cal Engineers.

Allen-Hussey Co.
Amstutz, N.S.
Armstrong, Chas. G.
Arnold, B.J.
Ball, AVm. D.
Bryan, Wm. H.
Complete Elec. Const. Co.
Comstock, Louis K.
Goltz, Wm.
Merrill, Frederick L.
Monrath, Gustave.
Osborne Steam Eng. Co.
Osburn, Harry G,
Stone. O. M.
Wirt, Chas.

Electrical Instruments.
Anderson. Albert A J. M,
Bernard Co., The E. G.
Bannell A Co., J. H.
Carter A Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Greeley A Co., The E. S.
lona Mfg. Co.
Little, ir. P. Elec. C. A S. Co,
Manhattan Elec. Sup. Co,
Metropolitan Electric Co.
McLeod, Ward A Co
McMillan, Hugh.
Queen A Company, Incorp,
Taylor, Dee A Mack.
Washington Electric Co,
Western Elec. Supply Co,
Whitney ElecJnstrument Co,
Wirt, Chas.

Flectrical Specialties.
Andrews & Haschke.
Capitol Model A Mach. Wks.
Electric Appliance Co.
Holtzer-Cabot Electric Co.
McLeod, Ward A Co.
Washington Electric Co.

Kle.ctric Slat**.
Independent Electric Co.
Taylor, Dee A Mack.

Electroliers, etc.
Baggot, E.
Edwards, W. S. Mfg. Co.
Gleason, E. P. Mfg Co.

Electro-Platine ^lacli'y,
Colburn Electric Mfg. Co.

EICTatorB, Electric.
Morse, Williams A Co.

Engines, mteam.
Bali A Wood Co., The.
Ball Engine Co.
Case, J. T. Engine Co.
Freeman Sons Mfg. Go.
Wesion Engine Co.

Pan Outfits.
Diehl A Co.

Eibre.
Kartavert Mfg. Co.
Metropolitan Electric Co.
Standard Paint Co.
Vulcanized Fibre Co,

Fire Alarms.
Western Electric Co.

Fuse ^Vlre.
Electric Appliance Co.
Independent Electric Co,

tJas Lighting, Electric.
Holtzer-Cabot Electric Co.

Gears.
Grant, Geo. E.

General Elec. (Supplies.
Adams, W. L. A Co.
Anderson, Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H
Capitol Model A Mach. Wks.
Carter A Co., Geo. G,
Central Electric Co.
Colburn Electric Mfg. Co.
Cutter EleciTical A Mfg. Co.
Electric Apj-liance Co.
Greeley A Co., The E. S.
Hammond Cleat A Ins. Co.
Hayden-Booker Mf- Co.
Holtzer-Caoot Electric Co.
lona Mfg. Co.
Law Battery Co.
Little. F. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
ivretropolitan Electric Co.
McLeod, Ward & Co.
McMHlan, Hugh.
Queen A Co., Incorp.
Sioux City Elec. Supply Co.
Taylor, Dee A Mack.
Western Elec. Supply Co,

Globes and electrical
Glass ware.

Baggot, E.
Gleason E. P. Mfg. Co.
Hemingray Glass Co.

Graphite Specialties.
Dixon Crucinle Co., Jos.

Hard Rubber Goods.
Newton Rubber Co.

Insulators and Insulat-
ing Materials.

Adams, W. L. A Co.
Anderso;), Albert A J. M.
Andrews A Haschke.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co.. J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Cutter Elec. A Mfg. Co.
Electric Appliance Co.
Empire China Works.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Holtzer-Cabot Electric Go.
Ind. Rub. A Ins. AVire Co.
lona Mfg. Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Little, P. P. Elec. C. A S. Co
Manhattan Elec. Sup. Co.
MetropoWtan Electric Co,
Moore, Alfred P.
Munsell A Co.. Eugene.
McLeod, Ward A Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Paint Co.
Taylor, Dee A.Mack.
Vulcanized Fiore Co.
Western Elec. Supply Co.

Insulated Wires and
Cables—Hiagnet Wire.

Adams, W. L. A "Co.
American Electrical Works.
Bishop Gutta Percha Co.
Bunnell A Co.. J. fi.

Carter A Co., Geo. G.
Central Electric Co.
Crescentlns. Wire ACable Co.
Gushing A Morse.
Eastern Electric Cable Co.
Electric Appliance Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred P.
McMillan. Hugh.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Taylor, Dee A MacK.
Washington Electric Co.
Western Electric Co.
Western El( c. Supply Co.

Ijamps, Incandescent.
Am. Electric Mfg. Co.
Beacon Vacuum Pump A

Electrical Co.
Bernstein Electric Co.
Buckeye Electric Co
Carter A Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Lasell A Co., Edw.
Matner Electric Co.
Metropolitan Electric Co.
New York and Ohio Co.
New York Electric Co.
Royal Arc Electric Co.
Taylor, Dee A Mack.
Westinghouse Elec,AMfg,Co.

I.ightning Arresters.
Central Electric Co.
Electric Appliance Co,
Wirt Chas.

Hlagnet W^ire.
(See Insulated Wires.)

ITlica
Johns Mfg. Co., H. W.
Munsell A Co., Eugene.

mining Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westinghouse El. A Mfg. Co.

motors.
Brush Electric Co.
C. A C. Electric Co.
Colburn Electric Mfg. Co.
General Electric Co
Gregory. Chas. E. Co,
La Roche Electric Wks.
Mather Electric Co.
McMillan, Hugh.
Sioux City E. S. Co,
Taylor, Dee & Mack.
Westinghouse El. A Mfg. Co.

Paints.
Standard Paint Co.

Patents.
Stocking, E. B.

Phosphor Bronze.
Phosphor Bronze Sm.Co.,Ltd.

Platinum.
Baker A Co.

Porcelain.
Empire China Works.

Publishers, Electrical.
Electrician Publishing Co.

Push Bartons.
Central Electric Co.
Electric Appliance Co
Metropolitan Electric Co

Rheostats.
General Electric Co.
Washington Electric Co.

Sal Ammoniac,
Innis A Co.
Klipstein, A.
Law Battery Co.
Hayden-Booker Mfg. Co.

Second-Hand Electrical
Machinery.

Gregory, Chas. E. Co.
Rose Elec. Lt. Supply Co.

Silfe Braid.
Boston Braid Mfg. Co.

tDlate.
Independent riectric C;o

Speaking Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R.
Western Electric Co.

Speed Indicators.
Queen A Co. Incorp.

'

Whitney Elec. Instrument Co
Steam Beating.
Webster A Co., Warren.

Steam Pumps.
Worthlngton, Henry R.

Storage Batteries.
Bradbury-stone Elec. S. Co.
Elec-Power Storage Co.
Electric Storage Battery Co.

StoTes. Eleetric.
Consolidated Car-HeatlngCo

Street Cars.
Brill, J. G. Co.

Tapes, Insulating.
American Electrical Works
Central Electric Co.
Crescent Ins.Wire ACableCo
Gushing A Morse.
Electric Appliance Co.

'

Metropolitan Electric Co
Moore, Alfred P.
New York Insulated Wire Co
Okonite Co., The.
Phililps insulated Wire Oo.
Standard Paint Co.
Taylor, Dee A Mack.

Telegraph Apparatus.
Central Electric Co.
Electric Appliance Co
Greely A Co.. TheE. S
Metropolitan Electric Co
Stone, O. M.
Western Electric Co.

Telephones,
D'UngerElec. Tel. Mfg Co
Lasell A Co.. Edw.
Manhattan Elec. Sup. Co
Western Electric Co.

,
Western Tel. Const. Co.

Transformers.
Hornberger Elec. Mfg. Co
Stanley Electric Mfg Co
Taylor. Dee A Mack
Western Elec. Supply Co.

Trnclcs. Eleciric Car
General Electric Co.
Westinghouse El. A Mfg. Co.

Tools.
Lunkenheimer Co., The.

TurbiDclVheels.
Dayton Globe Iron Works Co
Leffel A Co., Jas.
Smith, 3. Morgan.
Stilwell A Bierce Mfg. Co

UnlTcrsiiies.
Correspondence School of
Technology.

Institute of Technology.
Valves.
Lunkenheimer Co., The.

Tarnishes.
Standard Paint C-o.

Water JSeaters.
Webster A Co.. Warren

W^ater W^heels.
Leffel A Co., Jas.
Smith, S. Morgan.

Wire, Bare.
Anderson. Albert A J. M,
Bishop Gutta Percha Co
Central Electric Co.
Crescent Ins. Wire ACable Co
Electric Appliance Co
Independent Electric Co.
Ind. Rub. A Ins. Wire Co
National India Rubber Co
Okonite Co., The.
Phillips Insulated Wire Co.
Taylor, Dee A Mack.
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DON'T
Place your order for Converters until you have

investigated THOROUGHLY claims made by us.

HORNBERGER ELECTRIC MFG. CO.,

MEISSHER'S IMPERIAL

Rheostat and Stage Dimmer.OFF
03sr

Push Buttons
IFOR.

The finest designs and best assortment ever offered. Can

make immediate shipments of every kind from stock.

ASK FOR QUOTATIONS. STATING QUANTITY.

Also a complete line of Electric House Goods at the same

reduction.

HUGH McMillan,
1424 Woodward Avenue,

DETROIT, - MICHIGAN.
MICNTIOiV THIS PAPJBR IN ANSWERINe

Contact made on wires

direct instead of on seg-

ment face.

Changes from light to

dark and vice versa, made
perfectly even and gradual.

Finest scenic effects

produced without difficulty.

INCOMBUSTIBLE,
DURABLE,
COMPACT and

REASONABLE IN PRICE.

Meissner's Improved Theatrical Focusing Lamp—best

in the world.

Meissner's Focusing Lamp for photo-engraving and

eoscopic work has no equal.

ster-

For parlicnlais apply to

WASHINGTON ELECTRIC CO.,
197 and 199 S. Canal St., Chicago.

THE CHLORIDE

ACCUMULATOR.
Cella from lO to S,000 amp. lumra

Capacity,

Central Station and Traction Cells a Specialty.

BATTERIES FOR ISOLATED LIGHTING AND

POWER PLANTS.

Catalogue gives FAOTS and FIGURES.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Building,

PHII.ADELPHIA, PA.

CHICAGO OFFICE, 302 Owings BIdg.

CHAS. BLIZAKD, Qen'l Salea Agt.
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For Incandescent Arc Lamps —

HARDMUTH CORED CARBONS.
We have a direct importation and will sell at prices that will astonisli yon.

SOME OF OUR SPECIALTIES:

SAVE YOlJR EYES By Using

to 10 H. P.

r iOK.w.to

40K.W.

PATENTS PENDING.

THE KINSMAN DESK LIGHT.

Improved Duplex Magnet Dust-Proof Bell.

PIVOT BELL,
COMPOUND
ADJUSTMENT.

Patent Flexible Insulator, firmly locking the adjusting

screw in whatever position it is turned.

These Bells are absolntely perfect and cannot fail to ring.

trade; mark»

THE VERY BEST WIRE.

METAL SHEATHED BUSHINGS.

CENTRAL ELECTRIC COMPANY,
116 and 118 Franhlm Street, CZxicago.

St, Louis: Southern Electrical Supply Co. Kansas City: Gate City Electric Co,
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THE ELECTRIC STORABE BATTERY CO.
P

W, W, GIBBS, President,

HERBERT LLOYD, F. C. S.,

General Manager.

SOI^K lwIAIIUirJLCTXJPiER.S OI^

CHLORIDE ACCUMULATOR,
DREXEL BUILDING, PHILADELPHIA.

We see in your issue of March 17, an advertisement of a storage battery company
in which they refer indirectly to the challenge made by the Electric Storage Battery

Company, and make certain excuses for not being willing to enter into a competition

such as we proposed, stating that they are ready to spend money to demonstrate the

value of their cells in actual service, but have no money to spend for drawn out and in

the end valueless tests, as far as durability and efficiency in actual service are concerned.

In order to meet a case of this kind, we propose to this battery company that they

may name the conditions under which they would consider a test practicable to deter-

mine the relative commercial value.

We make the claim that our battery has more than 50 per cent, greater commer-
cial value than the battery referred to, or any other battery manufactured in this

country, and are prepared to meet any conditions necessary to determine the correct-

ness of our statement.

We know from past experience and statements that have been made by manufac-
turers of storage batteries, from time to time, that claims such as are made by this

company without some reliable means of veriJQcation, are of no value.

We know we have the best battery, and we are willing to adopt any means and
meet any conditions which will enable the public to determine the fact.

Very truly yours, W. W. GIBBS, President,

ELECTRIC STORAGE BATTERY CO.

Electric Motors and Generators.

Arc

Incandescent Lighting MacMnes.

Arc Lighting Apparatus.

Lamps.

Alternating Current Apparatus.

y

CLEVELAND, OHIO.

SOMETHING NEW.

An Arc Lamp without Spring, Wax, Glycerine or Mercury.

Send lor Samples of the

NEW BRUSH ARC LAMP

THK OM:ivir LJLiszLF E^OR AXvXv-ma-HT i^igj:iti:^o-.
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SPECIAL BARGAIN SALE.

Recognizing that times are a little dull, and that every one wants

to buy the

BEST GOODS AT THE LOWEST PRICES,

We wish to announce to the Electrical Trade that we offer at

special prices,

1,000 WARD LAMPS,
direct current, two in series, either 6 1-2, 8 or lo amperes.

We are the Pioneers

in this business, and Intend to Remain In It.

If you can use any low tension arc lamps for direct

CURRENT, write us and let us know what your views

are as to prices. We are willing to meet the trade

on any reasonable basis on this special lot of 1,000

lamps.

FIRST COME,FIRST SERVED.
Bear in mind, also, that we manufacture arc lamps of all

styles for constant potential circuits.

ELECTBIC GOHSTHUCTION £ SUPPLY COMPANY.
UNITY BUILDINC.^^^^^ EstablisHed 1881. ""'*"°''"!liwYSRK.
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BUCKEYE INCANDESCENT LAMPS
TO FIT ANY
STANDARD
SOCKET.

Judge Ricks' decision against the Edison Company and in our favor, frees these lamps from any taint of

THE BUCKEYE ELECTRIC CO., Cleveland, 0,MONADNOCK BUILDING, CHICAGO.

UARO 8. OH&PMAN, Pias. THOMAS 0. PERKINS, Vice Pr68. JOHN L. BUNOE, Sec. and Treaa. THEO. QONET, Supt.

THEMATHER ELECTRIC COMPANY,
Aaietxioliestex*, Oozixx.

COMPLETE ELECTRIC EQUIPMENTS FOR LIGHTING AND POWER PURPOSES.
Dynamos from 60 to 5,000 Lights. Motors from 1 to 300 Horse Power.

Street Railway Generators and Station Equipment from 50 to 500 K. W.
Correspoadenoe solicited from parties and individuals contemplating; the purchasing; or installation

of electrical apparatus of any nature nhatgoever.

THE MATHER ELECTRIC COMPANY, Manchester, Conn.
O. IV. AiVOIER & CO., IIG Bedford street, Boston, Mass., Contractors for DIather Apparatus iu Xeir England.

8. HI. BIjAKB, Elmira, N. ¥., Contractor for Hlather Apparatus, IVorthern and Western 'Sew Tork.

J". :^C3XjTP Gr^^l^^lSj ll'^O IS/LOXXG diaOOlS. ^1C3.S., Olaloa-grO, Western Contractor for aiather Apparatus.

^>^
-^pfff^m

MOULDED MICA
Trolley Line Insnlators,

Tree Insulatox^, EStc.

H. W. JOHNS MANUFACTURING CO.,
PHILADELPHIA. 240 and 242 Randolph St., Chicago, 111.

Tree Insulator.
Perfect Protection,

Don't make a
Alternating Arc
investigating

By Buying any
Lamp before

the

MOIT-ARC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-

equaled simplicity with absenceof all objectionable features heretofore

present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers will be STUCK on because they don't

have to MONKEY with it every few days, taking it down to clean

and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY CO., Buffalo, N. Y.
IMcDOUGALL, LUCAS & CO., Cen'l Western Agents, The Rookery, Chicago.
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The C & C Electric Company
JLre Frepa-red. to K-u.mistL

MULTIPOLAR DYNAMOS, BIPOLAR DYNAMOS,
Direct Driven or Belted, in sizes up to 250 H. P. Up to 100 H. P.

Electric Motors, Automatic or Hand Controlled.
Complete Plants for Power Transmission.
Isolated lighting plants, Central Station Apparatus.

General Office:

143 Liberly Street, NEW YORK.
Works: GARWOOD, N. J.

on CENTRAL R. R. of N. J.

mtt.mt^n nwir^va .i f-BICA fiO, iiOl aiadlson St., BOSTOW, 03 Oliver St..HUA.HI.U W'^'^ll'KS-lcL.EVEliASiW, inyalinga Bnildinir. FHIIiA.DEt,PHIA, 633 Arch 8t.

THESE ARE OUR SPECIALTIES.
CI

OUR
CIRCULARS

AND
PRICES.

LIBERAL DISCOUNT

TO

THE TRADE.

EDWARD LASELL & CO., 226 Dearborn St., Chicago

WIRE AND CABLES.
Every Telephone CompaDy in the

United States is using Kerite Wire

and Gables. Ke- » rite is ttie Stand-

ard ofHigb Grade
,

Insulation, and

will Ont Last and Ont Glass

any other on the

SEIVD FOB SAHIPIiES AND PRICES.

GUSHING & MORSE,
General Western Agents,

225 Dearborn St., Chicago.

W. R. BRIXEY, Mfr.

203 Broadway, New York.

We are prepared to furnieh flrst-olasa telephone receivers In quan-
tities at very low prices.

Our complete outfit, Including transmitter, receiver and signaling
apparatus, will be ready for delivery after February 15th. These
outfits will have an automatic circuit-changing device, which we
guarantee is no infringement.

We are heudqaarters for telephone receiver shells, per-
manent bar magnets, magneto bells, line material, etc.

THE IMIESCO DRY BATTERY
i% recommended for telephone transmitter and all other open circuit
worb. Over siOO.UOU i<i use. PttlCUeS 1S£I>ITC£I>,
makiog it the cheapest reliable open circuit battery on earth.

GET OUR PBICK9 on Leclanche batteries, zincs, Manhattan
door opener (no push-out spring required), watchman's clocks {just

out). Special low prices on speaking tubes, whistles, bronze push
buttons and annunciators. We have a Job lot of spun, bronze and
nickel plated push buttons.

If you will send us your address we will get some of your trade

.

Manhattan Electrical Supply Co.,

36 Cortlandt St., NEW YORK.

LIM-BBLT

MACHINERY CO.,

Engineers, Foniilers, MacMnists,

CHICAGO, U.S.A.
Manufacturers of the

Ewart Guaranteed Friction Clutcli.

Fibre-Grapliite Sell Lubricant Journal

Bearings.

Complete Power Equipment for Elec-

tric Plants.

Standard Water Tube Safety Boiler.

Nicholson Patent Compression Shaft

Coupling.

Coal and Ashes Handling Machinery.

LINK-BELT
ENOINEERINO CO.,

Philadelphia and

New York

Trade Mark.

A lNiJE:\Sr BOOK.
ELECTRIC TRANSMISSION HAND - BOOK.

Lieut. F. B. Badt's latest addition to our famous iiand-book series, of

whicli 30,000 copies have been sold. The new book deals in the author's

well-known practical style with all the problems of Electric Power
Transmission.

NOW READT. PRICE $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.
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Wo liavo suoli ri InrKO una oomploto lliir uf IilKh ffrntlo olootrlonl flpoolaltlOH tint! sup-

pUea; nmkemioli prompt Hhipnientfl, niui bill ourftoodH ril micih uo'iiu-Htltmnblo low

prlooa tliiit it l» hnnl for uh to uudorntiind why wo <Io not K^t nil of

EVERYBODY'S BUSINESS,
Still, we wniloubtodly get ii lurRO charo of 11, and mnke those wbo

plnco all of tholr orders wltb uh

PARTICULARLY HAPPY
So that we probably hiive no reason to complain.

The purpose of Ihe above solllonuy Is to call your attention Id a

quiet wav to the fact that wo ought to

HAVE YOUR BUSINESS.
If n more stiUemeut of thla fact la not sufficient send us your next order and be convinced.

ELECTRIC APPLIANCE COMPANY,
KLEVTRICAIi SUPPI.IES. iU» HadUon Htreet, GHIC'A«iO.

D. P. Switches,
Flush Switches,

DECORATED CHINA SWITCHES.

Fixture Cut- Outs,
Ceiling Cut- Outs,

COVERED BRANCHES AND MAINS.

Sockets,
Street Fixtures,
Insulating Joints.

WRITE us.

lONA MFG. CO..
390 C01«6RES!$ ST., BOSTOar.

A^IRT INDICATORS.
1 liave purdiiisfd the W'irl Laboratory from tliu ii»9i;,'nee of Hie Ansoiiia Electric

('0
. together with ii large stock of Wirl indicators; Ihese instruments are all new anil

in (irstclass condition. They include indicat rs for direct and alternating current

ranging from 10 to 1,0110 amperes and from 2! to li.OOO vnlt.s. Wlii'e liis slock las's I

will make extremely low prices. Apply to the undersigned or to your regular dealer

VHAHIjKH IVIKT, no nth Aretllir, Clilent/o, III.

The Osliorne Steam EDSineerins Co„

Rooms 714-716, 167 Dearborn SI. - Chicago
Representative work now In courso of conatruc-

Hon, 2 000 H. P. Heat, Light and Powei Plant for
the Pabst Heat, Light & Poflfer Co., Milwaukee, Wis.

Those who contemplate the conatructlon of simi-

lar plants on improved and economical lines will

do well to communicate with uh. First, be sure

you will "jet the beat, then go ahead.

Don't Make a Blunder!
But have your burne<l-out armature rewound

by ua with our

Improved Insulation,
Sotlefaction guaranteed in all Electrical repairing.

Storage batterlea recharged and repaired.

Andrews A UaBchke,
Qaff Building, 13 ond 15 H. Canal St., Chicago.

The BISHOP GUTTA-PERCHA CO.

THE BEST GRADES OF

For under ground, under water, and all other conditions.

Address 420-426 East 25th Street, - - NEW YORK.
HENIt'S' A. BKED, Secretary and Usnaser.~~"

All Sizes

QnalltlKSAL-AMMONIAC.
Guaranteed Over 99 Per Cent. Fore.

161 Hlnzle St., Chlcaso.

MICA
For Electrical Purposes.

EUGENE MUNSELL & CO.,
ai8 Water IStreet, New York.

W. H. SILLS, 86 Laie Street, CHICAGO, ILL-

Sole Agentsfor ^Mlcanite,**

THE CORRESPONDENCE SCHOOL OF TECHNOI.OGY
/.^T T-i-rj-nx A "NTT* r>"UTn Instruction by Correspondence, Electrica', Steam and other Branches of Engineering.—E. P.Roberts, M. E.; G. T. HancheU, S. B.

LiLli V£iLAiNJJ) UHiU,, Oscar Antz, M.E.; Jas. Ritchie, B. S.; Frank C. Osborn, C.E.; F. Yensen; L. S. Siebel; H J. Cook; J. N. Riiihardson. Send for ci:cular

THE

CLARK

ELECTRIC COMPANY,
192 Broadway, Wew York,

Manufacture under their own patentH Arc
liisliting Apparatus for every purpose.
The Clurk Alternating Current Arc Lamps and

the larb Arc Lamps for Incandesoent Circuits
are known to be the most reliable and durable ever
made, and lead all others in cheapness to the
user. Our Are Lamps for high tension are the
steadiest ever made. Oar leference is onr
casiomerd.

THE PDLLfflAN ELECTRIC CO..

'-.-^-s ELECTRIC MACHINERY,
pairing

ARIHATURES, fields and CONVERTERS.

Motor and lyynamo Inspection and Maintenance,

44 So. CTefferson Street, Chicjlg-o.

RE

PCEI^A^^^^
ANUf'ACTORY.

* - m-iseGKCEHe Sr

SAL AMMONIAC
(EliECTRIC BBAIfD)

ForElectrical Purposes
i^lf-ECTBll;

IjTRADE MARK )

I I
liiii ^^^

SRAil^fillH Guaranteed 98/99% and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

i. KLIPSTEIN & COMPANY, 122 Pearl St., NewYoik.

"V7"OI^TI3:i3SrC3-TOIsr aOOy^aS ^Xox>se "Fo-^JST-G-JL

HENRY R. WORTHINCTON,
93 and 96 Lake St., CHICAGO. 86 and 88 Liberty St., NEW YORK.

BOSTON. PHILADKLPHIA. ST. LOUIS. DENVER. Hs:

THE BRYANT ELECTRIC COMPANY.

Have you seen the Bryant-Cleveland

Arc Light Cut-Out?

J^o you know we make a 500-Volt

Covered Cut-Out?

We also make S. M. Mains and

Branches, with or without cover.

We have an unbreakable handle for

Paiste Single Pole Switches.

Have you seen our Catalogue with a

red cover?The neatest horseshoe on !he market.
FACTORIES;

BRIDGEPORT, CONN. ^^^^~

Western Office, 1522 Monadnock BIdg., Chicago.
Western Representatives: Thos. G. Grier, Edward R. Grier.

Keep Your Eye on This ''Ad/'

NEW
And we will show
you a picture of
each one of our

FiDsb

Swi'clies,

INCANDESCENT '^t>..

SWITCHES, Siitcties,

Which we make In SINQLE AND DOUBLE POLE, in all sizes.

Also: Sockets, to fit all bases, key and keyless, key and
keyless wall.

I>OTetail Gelling: Cnt-onts, for cleat, con-

cealed or moldi gwork.

I'oir SAle Toy «fcll Sxir^jaly ! Loiises.

The Perkins Electric Switch Mfs. Co.,

Chicago Office and Storeroom, 1536 Monadnock Block,
G. W. COIHOVEK, Western Manager.
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EuQENE F, Phillips, Frest. W. A. Hathawat, Trees. W. H. Sawteb, Seo'y.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, R. I.

UMAY FEEDER AND TROLLEY WIRE,
ELECTRIC LIGHT LINE WIRE,

Incandescent and Flexible Cords.
AMERICANITE. MAGNET,
OFFICE AND ANNUNCIATOR
FARADAY CABLES. WIRES.

NEW YORK OFPICE, V. 0. Ackerman, 10 Cortlandt Street.

MONTBEAL EKANOH, Eugene F. PhiUlps' Electrical Works

E9TABI<ISHEI> 1848.

HEMIHGRAY GLASS CO.
OFFICE, C0YIH6T0N, KY. FACTORIES, HDHCIB, IND.

standard Screw Class Insulators, Floor Insulators,
Class Break Knobs, Battery Jars,

Arc Light Globes for All Systems,
Colored Class insulators to designate different currents.

WORK ON SPECIAL DESICNS A FEATURE.
Send Model or Drawing and we will furnish estimates.

THE

"CLARK" WIRE.
For Switchboard, Railway and Motor use, we make all

aizes of Stranded and Flexible Wire and Cables with Clark's

Inpu'ation.

The Clark Wire has been before the pnblic and in use for

the past nine years, and has met with universal favor.

Thousands of miles of this wire have been sold, and

are in use throughout the United States and Foreign Coun-

tries, and the demand for it is constantly increasing, because

it always gives perfect satiefaction.

Western Agents,

GREAT WESTERN MFG. CO.,

Chicago, III.

w "CLARK WIRE" TRADE

MARK

In a Letter from the Inspector of the Boston Fire Under

writers' Union, he states: "A Thoroughly Reli-

able and Desirable Wire in every respect/'

The Rubber used in insulating our Wires and Cables Is es-

pecially chemicallypiepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weather, and le not afEected by heat.

We guarantee our Insulation wherever used, Aerial, Under

ground or Submarine, and our net prices are as low, if not

lower, than any other first class Insulated Wire.

We shall be pleased to mall Catalogues with Terras and

Disconnts for Quantities.

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St., Boston, Mass.

Henrt a. Clabk,
Treas. and Gen'l Mgr.

Send for Catalogue.

Hbbbebt H. EtrsTis,

Prest. and Electrician

MANUFACTURERS OF HIGHEST GRADES OP

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N. J.

( JOHN A. BOEBIiINO'S SONS CO , CUcaso, 171 I.ake Street.

AuEnTSl') ^A.^ FRANCISCO, asandsr Tremont Street,
( NEW YOBK, 117 I,lbeTty Street.

HAYDEN-ROOKER MFG. CO.,
MANDI'ACTUBEKS OF ALL KINDS OF

Open and Closed Circuit Cells,
AND DEALERS IN

EVERYTHING IN THE BATTERY LINE.

2140 DeKalb St., St. Louis, Mo.
M. M. HAYDEN, President and Manager.

Subscribe for the Western Electrician.

MWiU Oblige

Both Advertiser and Publisher

by mentioning the WESTERN
ELECTRICIAN when writing
to advertisers.

J
VesteriMvloiGCoAUeCo.

BUILDERS OF

TELEPHONE EXCHANGES
and APPLIANCES.

TSIiKPHOKGS SOI/D OUTBieHT.
APPARA.TUS OF B£IST CHABACT£B.

Offices, 440 Monadnock Block, CHICAGO.

Incandescent Lamps Repaired,
NEW YORK ELECTRIC COMPANY, Canisteo, N. Y. and 225 Dearborn St., Chicago.

VULCANIZED FIBRE CO.
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wiimingtonIpki. The Standard Electrical Insulating Material of the World.

SOIiK JKAXUFACTVBEBS OF

HARD VULCANIZED FIDRE
OFFICE:

14 DISX ST , N. X

ii

'Acme" Testing Set.

IVI.-V." Ammeters and Voltmeters
Were granted an award at the World's Fair for

EXCELLENCE OF DESICN, CONSTRUCTION, CONVENIENCE IN USE.
THEV ARE specially adapted for constant switchboard use.WK ABE ready to contract with dynamo and motor builders and constraction companies

at special prices.

SezLd for OlroulAX- 3Wo. 582.
We mate all kinds of eleclrical measuring instruments. Oata'ogue "T" will be mailed free ONLY if this ad. is mentioned.

QUEEN & CO., Incorporated, 1010 GHESTADT STREET, PHILADELPHIA, H. T." Voltmeter.
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Established iw 1861.

B. BAGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

BAS AHD ILSCTHIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-mjUOXCH BTOBS-

8f84 Michigan Avenue*

FOR SALE.
Eighty-one (81) dynamos and m-tora,

In stock ready for shipment. Send for

our bargain li-t. Every piece of appara-

tus guaranteed.

Chas. E. Gregory Co.,
47-49 8. Jeft'erson St., Clilrago, 111.

A Dumber of new special single

and double pole brackets; will close

out at a low figure; write for de-

scription.

JOHK SIHIMOirS CO.,
110 Centre Street, N. Y. City.

FOR SALE.
In alternatora we have 300 T.-H., 500 and 750

Westinghouse 1, 2 and 3,0.0 Slattery.

In arc 2), 30 and 45 Brush, 25 and 60 T.-H. and a
lot of T.-H arc lamps, K2 and D.

Rose Electric M\ Sipply Co.,

ST. LOUIS, MO.

FOR SALE.
Controlling stock in a gas and

electric light plant.

Address **H. B."
Care Western Electrician,

Lakeside Eldg., Chicago.

Position by an electrical engineer of acknowl-
edged ability, either as electrician or superinten-
dent oE an electric railway, or would engage in the
construction of a road for new company. Have
had several years' practical experience in above
capacities; thoroughly understand the care and
management of railway motors, and repairs of
same including armature rewinding, etc. Have
made a Bpecialty of General Electric and Westing-
house systems. Good reasons for desiring to
change present position. Reference. Address
"Westinglioustt." care western Eleotki-
ciAN, 6 Lakeside Building, Chicago.

PUBLIC SALE.

On May 1, 1894, will sell to highest and best
bidder our entire 750 light a. c. plant, in AI con-
dition, and city contract, which pays ^l,8i0 per
annum and expires in about tix years. Terms of
sale, one-third cash, balance in one and two years
on approved security. Address

HarroflsMrs EIec, LiiM & Power Co,,

Sleepers Between Chicago and Milwaukee.

The Chicago, Jlilwiiukee & St. Pau\ Railway is

now running sleeping cars with drawing rooms on
night trains between Chicago and Milwaukee.
Sleepers can be taken in Union Passenger Station
any time between 9:30 and midnight, train leaving
Chicago at 3:00 a. m., arriving at Milwaukee at
5:15 a. lu., passengers remaining in sleeper until
7:30 a. m. Similar arrangements Milwaukee to
Chicago. Berth rate $1,50. Tor further particu-
lars, for tickets and berths, apply at City Ticket
Office, 207 Clark St (Telephone Main 2190), or at
Ticket Office, Union Passenger Station,

For all Purposes.
Scrap and Native Platinum Purchased.

BAKER & CO., 408-414 New Jersey
Kaiiroad. Ave., Newark, N. J.

CAPITOL

Manufacturers and Dealers in

Electrical Supplies
or ALL KINDS.

Electrical Repairs a Specialty,

ElIiEtTRICAI, COKTBACTOB8.
Room 21, 83-S5-87 Fifth Avenue, Chicago.

^=^
"LUNKEN"

RENEWABLE

SEAT &ATE

VALVE.
The Talve T-Vonder of

the age. Simple, practical,

compact, durable, low-
priced. For light and heavy
pressure. From }i Inch to

12 inches- t^atlsfaction
goaranteed. Circulars
and prices on request.

The Lunkenheimer Co.,
cixciaraiATi, OHIO, u. s. a.

"'
^V,M

'

The Standard Open Circuit Bat-
teries of the World.

Send fok Cikculak and Pbioes.

THE LECLANGHE BATTERY CO.,

77/ to 7 17 East 131st St., H. Y.

Stilweil's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE In Steam

BoUera. Catalogue on application.

STILWBLL & BIBRGB MFG. CO.,

DAYTON, OHIO.

D'UNOER
LONG
DISTANCE
ELECTRIC
TELEPHONES.
Sold outright. Protected by

patents which are guaranteed
against infringement. Works
satisfactorily on long or short
distance; requires no cleaning
or repairs; claimed by disinter-
ested experts to be the best tele-

phone made. Adopted by the
Twin Wire Telephone Company
of Chicago, and will be used by
the city in connection with it.

The D'Ungrer Electric
Telephone Mfg. Co ,

167 Dearborn St. , CHICAGO.

Ready Made Cut Gears.
Ready Made Cast Geart.
Ready Made Brass Gears-
Gears Made to Order.
Gear Cutting.
Gear Book, 1 5 cents,
Treatise on Gears, $1 .00.
Gear Cutting Machines.
GEORGE B. GR4Nr,
Lexington, Mass-
and Mb South 11th St.,

Philadelphla>:Pa.

Send for
Circular and
Free Sample.

The Safety Insulator
Does not injure the insulation of the wire,

presents a neat appearance, is put

up readily without the use of

screwdriver or other tool.

McLeol Wari & Co.,

91 Iilberty Street,

NEW TOBK.

Miamisburg Electric Co.

Miamisburg, Ohio.

Imperial Dry Battery,

BnrDley Cartridge Battery,

TEMPERED COPPER,
SEGMENTS, ETC.

^end for Battery Catalogne.

Established 1881.COLBURN
ELECTRIC MFG. CO.,

999 Main St., Fitchburg, Mass.

MANUFAOTUKEEB OF

INCANDESCENT LIGHTING
ELEOTEIC POWER and

ELECTRO-

PLATIN&

THE LATEST DESIGNS.
THE HIOHEST EFFICIENCY.

ELECTRICAL BOOKS

Send for Complete Catalogue.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Buildine. CHICAGO, ILL.
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VICTOR TURBINE WATER WHEEL.

STOP RIGHT HERE

The attention of ELECTRIC COMPANIES is called to this CEt.ip.
BRAXCD WATER WHEEL as particul^ly adapted to their use
on account of its remarkably steady motion, hi^^Ii sipeed
and RreatEflioiency, and lar;s^e Capacity foritsoiameter,
being double the Pwwer of most wheels of same diameter. It is used
by a number of the leading electric com^^anies with great satisfaction. In the

economical use of water it is without an equal, producing the higliest per cent

of useful effect cnaranteed.
SEND FOR CAXAI.OOUE ANV PARXICfTEARS.
Our Horizontal "Victor" is highly recommended, as no gears are required

and it can be belted directly to dynamo.
The accompany ng eng av ng represents a pair of 12 inch VICTOR

XI RBINE% arranged on a horizontal shaft with Cast-Iron Flume, Draft

Tubes End Bear ngs for Shaft and Driving Pulleys complete, all mounted upon
a ubs an a cast on bed p a e The entire arrangement is very complete and
St c y first c ass n every par cular. We are now prepared to furnish Victor
Turb nes e her s ng e or n pa rs on horizontal shafts, and where the situation

adm ts of the r use we recommend them.

STILWELL & BIERCE MFG. CO., DAYTON, OHIO.

And take a look at the latest emanation from our

brains It is already well known throughout the

land, but you may not have
heard of it ; therefore, we
would say it is

THE LAW CARBON
POROUS CUP CELL.

The illustration shows the

carbon porous cup of the

ty *li*ffl iKi ''^''' '^''^^ ''s removable car-

> lifild^rai ^ If tHI bon cover, whic h allows the

removal of the depolarizing

agent whenever it has be-

come exhausted or deteri-

over work. It also shows the jar

cover carrying the zinc rod. Further comment is

unnecessary. You will readily see that we have a

good thing,
^y gj^^^jjjY pjj^^ gj jijjjjj gj^_ NEW YORK.

SPEAKING TUBES AND WHISTLES,
Oral, Electric, Pneuiuatic and Mechanical

ANNUNCIATORS AND BELLS.
Fall Iiine Always li IStock.

W. R. OSTRANDER & CO.,
S04 Fnlton St., Kew ITork.

Factory, 1401 and 1463 DeKalb Ave., Brooklyn, N. Y.
^~3ead for New Catalogue. Out August l9t.

For Incandescent
Lamp

Filaments.SILK BRAID
The greatBBt care taken in prodoclng a uniform article.

BOSTON BRAID MFC. CO.,
27 Beach Street, Boston, Mass.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Crives more poTrer as to diaiueter witli a

higher percentase ofuseful eifect than any other
n^ater-n'heel heretofore made. All elzes, right and left
hand, are built from patterns perfected under systematic tests In
the Holyolie Testing Flume.

Parties having power plants which are unaatisfaotory, and
those contemplating the improvement of powers, will find it lo
their interest to confer with me, as I ani willing to guar-
autee ref*nlts Yvh*re others have failed, nn mat-
ter ivhat make of tarbin*- has been in use. S^ATE
RFitlilRKIIIElWTH AND SBNO FOR CA TA-
JLO<WU£.

S MORGAN SMITH, York, Pa,
Eetlmates famished for complete power plants and

results guaranteed.

"IDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

XjOtt^t cost.
' aiAIIICFACTIIBBD BY

PHILLIPS INSULATED WIRE CO.
NEW YOKK OFFIOB: 39-41 Cortlandt Street. FACTORY: PAWTUOKBT, R. I.

AeENCIES :

Klectric Appliance Co., CHICAeO. Partrick& Carter Co . PHIIiADEIiPKIA. Electrical Enslneerlns Co., MISIKEAPOIjIS.

WECO CARBON BATTERY.
Higb Electromotive Force. Small Internal Resistance.

LITTLE LIABILITY OF CARBON BREAKINQ IN SHIPMENT.
SUITABLE FOR BELLS AND GAS LIGHTING.

Prices on Application.

WESTERN ELECTRIC COMPANY. --^^
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PAETIOULAELY ADAPTED TO DEIYINO

Electric Light and Powsr Stations
On acconnt of its blgh efficiency at all etagee of gate, ateadioeBB of motion and easy working gate, the cod-
Btracllon of which makee It the most BecBltive to the action of a governor of any wheel on ihe market.

SEND FOR CATALOGUE lllnBtratIng various styles of eetting on both veitlcal and
horizontal ehait.

THE DAYTON GLOBE IRON WORKS CO.,

DAYTON. OHIO.SUCCESSORS TO
STOVT, niliLt!) A TEMPIiE.

Artistic Slate
FOR

t^wlteli Boards,
Hwltcli Bores.

Blieostat Boxes and Bases.
Battery Boxes and Covers,

FosP) Boxes and liases,
And tor lamp Bases,

All Purposes Requiring

Slate, plain or finished.

We eell the finest Vermont Slate, and finish la

Dull Itlnek.
eoliisihed Black,

liloodHtone or Slarbleized.
Italian, Tenn«*»Bee, and

Vermont llarble.
niexican ffnyx and

Grained Woods.

Very low prices quoted on sizes to order.

The Independent Electric Co.,
39th St, and Stewart Ave., OHIOAGO.

TO THE COPrKK rOUXTK"S:
Is but n little more thnn a niKht's ride In the diret
tlon of the North Star. Solid traiuBOf conchea and
buffet sleeping cars leave Chicngo each night at 8
o'clock (from C, M. & St. P. Ry. depot) via the
Milwaukee & Northern Railroad—the North Star
Route—arriving at Champion, Mich., at S:50 a. m.,
Ma-quette 10:'.^ a. m,, Houghton 11:30 a. m., Han-
cock 12:05 p. m , and Ontonagon 9:10 p. m. This Is

the shortest, best and quickest route to all impor-
tant points on the Upper Peninsula nf Michigan.
Try it. Breakfast served on trains en route.
Bertha may be reserved In sleeping cars one week
In advance at City Ticket Office, No. 207 Clark St.,

ChicaKO.

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for office oi

home use, is Issued by the Burlington
Route. Copies will be mailed to any ad-

dress on receipt of twelve cents In postage
by P. S. EusTts, Gen'l Pass. Agent, 0. B.
& Q. R. R., Chicago, 111.

OBDKXCS
For any electrical book published filled

promptly on receipt of price.

ELECTRICIAN PUBLISHING COMPANY,
6 Lakeside Building, Chicago.

FUSE WIRE^ correct
f €arryincAND LINKS V capacity

FOR ALL SYSTEMS. ) ^'•%"*Sf„^™.

The Independent Electric Co.,

39th SI. and Stewart Ave., Chicago.

ELECTRICAL BOOKS
Of .A.11 IS.iiia.s.

ELECTRICIAN PUBLISHING CO.

6 Lakeside BIdg., CHICAGO.

Alternating Current Generators,
For Central Station Equipment.

Adapted for Arc and Incandescent Lighting.

Guaranteed Equal in Every Respect to any other Type of Apparatus Manufactured.

Slow Speed and Standard of Simplicity
Close Regulation. and Durability.

A.L,SO
Direct Current Apparatus for Lighting Factories, Public Buildings and Isolated Plants.

Improved Long Distance Series incandescent Apparatus for Street and Coinmerc al

Llu-ninat on.

Incandescent Lamps and Sockets for use on Arc Light Circuits,

Correspondence iSolicited.

THE UNITED ELECTRIC IMPROVEMENT CO..
Drexel Building, PHILADELPHIA, PA.

HART FLUSH SWITCHES.
5 and lo Ampere Single Pole.

10 Ampere Double Pole.

10 Ampere Three-way.

The Only Snap Switch that has

PROVEN A SUCCESS.

For Sale by All Supply Houses.

THE HAETeESEMM TOCO,.
HABTFOBD, CONN.

Exhibit at the World's Fair, Section S, Space 5, South-

west Gallery Electricity Building.

OF INSULATED WIRES AND CABLES.
By Herbert Laws Webb.

A New Book Just Published.

A Practical Guide to the Testing of Electric Light, Electric

Railway, Telephone and Telegraph Wires.

PBICE, POSTAGE PBEPAIB, $1.00.

SE^D IJr YUVB ORDER NOW.

ELECTRICIAN PUBLISHING CCMPANY,
6 Lakeside Building, CHICAGO.
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If you are contemplating the purchase of Alternating Apparatus, get

TWO'PHASE GENERATORS
which will cost no more than single phase. You can then operate
lights as economically and as satisfactorily as from single phase
generators, and in addition use

Alternating Current Motors,
which we are now building in 1, 2, 3, 5, 7, 10 and 15 Horse Power
sizes. Our standard

For lighting purposes are carried in stock, and orders can be filled promptly.

The most economical and easiest handled transformer on the market. Special trans-
formers for any desired voltage. Special transformers for arc lighting.

STANLEY ELECTRIC MFG. CO.
Selling Agents for the Helios Arc Lamps in New England and flew York State.

Western Office, I02 Michigan Avenue, CHICAGO. ILL.

We Want Western Business.

LA ROGHE ALTERNATORS.
MANDFAGTDRED IN SIZBS FROM

25 to 5,000 Lights,

SINGLE OR MULTIPHASE.

Direct Connected Dynamos.

Direct Current Generators.

PHILADELPHIA, PA.

DISTRICT OFFICES:

Jfew Yorb,
Boston,
Knoxville,

San Francisco,
Chicago,

St. Lionis,

Cincinnati, Pittsburg, Mobile.

1,<IOO liight Alternator.

HOOD & OSBURN, 239 La Salle Street,
03a:xo.^Gi-o.

OWEN FORD, Rialto Bulldinir,

so?. XjOTTXS, 3MCO.
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THEY ARE IN STOCK. SEND US A SAMPLE ORDER. Enameled Green

Outside,

Silvered Inside.

GLEASON'S
STANDARD
ELECTRIC
SILVER GLASS
REFLECTORS.

The simplest, cheapest and best Reflectors
for increasing candle power ol incandes-
cent lamps.

Made in all staple sizes of electric shades.
Always bright ; cannot tarnish.

Radial Fluted
E.P.GLEASONMFG.CO,,

7 ID. (Ijaitielor,

8
" '•

I'KIt I

lu.lclL.r,

10. Ml
I'J.OO

lat Spiral Corrugated. Deep Spiral Corrugated.
it:k DOZKN

S in. dinmeter, 2^ in. holder, $ 8,00 7 in. dijiLoeter,
it:k DOZKN

in. holder, $ 8,00
" " 9.00

I'KR DOZKN
in. holder, $ 8OO
" " 12.00

CHICAGO OFFICE,
91 Dearborn Street, F L

181 io 189

MERCER STREET,

JOHNSON, Manager.

iDiprtit to liiii Statins

CD T_j F=? i-^ e: V\7" :

ALTERNATING CURRENT INDICATORS
Are now ready. Before purchasing elsewhere send for our Supplemen-
tary Catalogue which contains the prices and description of the above

instruments, and also a list and prices of other new instruments ol

our manufacture.

Whitney Electrical Instrument Company,
PENACOOK, N. H.

Fenaeook, IV. H., IT. S. A.-FACTOKIG»:-Slierbr«oke, P. ^ Canada.

AOI&IHTi^

:

Baltimore, Md., The Poole Electric Co.,
Chicago, 111., Electric Appllnace Co.,
Cincinoati, Ohio, Nowotay Electric Co.
Halifax, N. S.. John Starr, Son & Co., Ltd.

Montreal, P. Q., T. W. Ness & Co.
New York City, Geo. L. Colgate, 136 Liberty St.

Sao Francisco. Cal., California Electrical Works,
Toronto, Ont., Toronto Electrical Works.

Consolidated Car-HeatingCo.,
Chicago, ill. ALBANY, N.Y. Coatecook, P, Q-

Electric

Car - Heating.
Regulating Swi ch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

SPECIAL ANNOUNCEMENT.
99"THE HELIOS

SPECIAL ALTERNATING ARC LAMP
Can be run three in series from 105 volt secondary circuit.

STANDARD ALTERNATING ARC LAMPS
Can be run in multiple from 50 or 100 volt secondary circuits by Spencer Economy Coils.

'So Special Transformers Necessary. 'Xo Dead ResistBncc R- qvired.
No Change of AViring;.

SX>JE30X.A.X< X«roa7X03E3.
Holloa Carbons will be eold only with the Helios Lamp. The Helios is the only lamp that has a legal
right to use the reflector plate between the standards, without which one-half of the light is wasted.

HELIOS ELECTRIC CO., 1310 Filbert St., Philadelphia.
Eastern Agents:

STANLEY ELECTRIC MFG. CO.,
Pittsfield. :\Ias3,

Eastern Penn. and Southern, N. J. Agency;
THE MOUNTAIN ELECTBIC CO.,

Denver, Colo.

Western Agents:
THE CENTRAL ELECTRIC CO.,

Chicago. 111.

Southwestern Agent:
ST. LODIS ELECTRICAL SUPPLY CO.,

St. Louie, Mo.
Canadian Agency: Canadian General Electric Co., Toronto, Canada.

^1^ 1 In Practical Operation in AIoi

e

^^1 Than 25 K^eadine Cities in
v. 8. and Canada.

C-S SPECIALTIES.

G-S Flush Double Push Switch.
Single Pole—Double Pole—Commutation; 3 Wire, 4 Wire.

C-S Flush Key Switch.
single Pole—Donblo Pols—3 Wire.

C-S Flush Automatic Switch.
single Pole.

ELECTRICALLY
MECHANICALLY
ARTISTICALLY PEERLESS.

O-S r Ineh Double Posh Swltoh—Double Pole.

THE GUHER ELECTRICAL & MFG. CO.,
27 So. 11th Street, Philatlelphin, Pa., V. S. A.

WESTINBHOUSE ELECTRIC & MANUFACTURINe CO.,

We manufacture Complete Installations of

ELECTRICJLL JLFI^iLRJLXXJS
For CENTRAL STATION ELECTRIC LIGHTING,

LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS,

BRANCH OFFICES IN ALL LARGE CITIES.



March 24, 1894 WESTERN ELECTRICIAN. xvii

Directory of Principal Electrical and Mechanical Engineers-

B. J . Arnold, Mem. a. i. e. e.,

Consulting Electrical Engineer,

Specialty; Electric Railways and Power Sta-

tions.
565 JCookery, Cliicaeo.

N. S. Amstutz,
Mechanical and Electrical Engineer,

New Electi-ical Devices Perfected for
Shop Construction.

Tests, Plans, Estimates,
Supervision and Expert Opinions.

50ff The Cnyahosa< CICTelanil.O.

LOUIS K. COMSTOCK,

Consulting and Constructing

Electrical Engineer,

1437-3S Alonaclnock Blk., Chicago.

Chas. G. Armstrong,

Expert and

Electrical Engineer,

Anditorinm Tow^er, Chicago.

Frederick L. Merrill,

Electrical Engineer,

Specialty: Storage Battery Work.

304 Rookery, Chicago

William Goltz,

Electrical Engineer
and Contractor,

MANUFACTTJKEHS' AGENT,

377 Ulilivankee t^frcet.
Telephone 912. 9IiUvauit.ee, Wis.

O. M. Stone,
Electrician,

Good worJi, square work, perfect work; just
such work as our customers want. Fine house
work and repairs a Bpecialty. Private lines

built complete.

260 ». Clark St., Chicago.

Gustave Monrath, c.p.,i. e.

Electrical Engineer,

Contractor for Electric Light and Electric
Power Transmissions.

1417-1419 nionadnock Bnililing,
Chicago.

PATEMTS.—Twenty years' experience.
Send model or sketch and brief description of
yo r invention for report as to patentabilily. Ex-
pert searches aud opinions. Patent causes prose-
cuted and defended. Practice in U. S. Supreme,
Olrcuit and Circuit Appeals Courts, and D. S.

Patent Office. Send for "Plain Words about Pa-
tents," free. Patent practice exclusively.

E. B. «TO<5ItlJ*<»r, Attorney at Law,
GU FSt,,N.W., 'Washiiictoii,!*. C

William D. Ball, b. s. (e.e.)

Consulting Engineer,

Room 110, 115 Oearborn St.,
Chicago.

Telephone Main 3584.

Harry G. Osburn,
Electrical Engineer,

!e39 r.a Salle Street, Chicago.
Telephone, Harrison 30C.

Estimates and Specifications prepared.

Special Attention Given to the
\
Stiperi'ision of Etectrieal Wor/c.

WM. H. BRYAN. M. Am. Soc. M. E.,
Mechanical and Electrical Engineer,

Consultations. Reports. Estimates, Plans. Specifi-

cations, Superintendence, Teals, Purcha&lDg.

Tui'ner Buildins:, St. tonis.

For the WESTERN ELECTRICIAN,—sx.oo.

BIG
FOUR
ROUTE

D. C,

BUFFAI-O GAP.

VIA

Cincinnati and
C. Jk. O. K'y.

CITY TICKET OFFICE,

234 Claik St., Chicago.

THE DIEHL ELECTRIC FANS.
NO BELTS. NO SHAFTING.

CEILING,

FLOOR COLUMN,
COUNTER COLUMN
FANS

FOR DIRECT CURRENT

NEW TYPE
DESK PROPELLER FANS

FOR DIRECT
OR

ALTERNATING CURRENT.

Send for Catalog:ue containing; cut otoui- new "ELECTROHER" FAN.

DIEHL & COMPAIfY, ^' 38B Broadway New York City,

Op^ Coffee. Bi^Ex^Tina-,

Edward Dyer Peters, Jr., M. E., M. D.
SECOND EDITION, REVISED AND ENLARGED.

Price, Postage Prepaid, $4.00.

THE HOST COMPLETE WORK OF ITS KIND PUBLISHED,

Electrician Pulilisliine: Co.,

The "Ideal" Storage Battery
For all Classes of fork where LiiM and Power are Repireil,

NOBTH AMERICAN PHONOGRAPH COMPANY.
Chioago, III., September 13, 1893.

MESSRS. BRADBURY-STONE STORAGE BATTERY CO., Lowell, Mass.
Gentlemen:—We tnlio a great deal of pleasure in being able to laud the merits of the Bradbury-

Stone Ideal Storage Battery for use in connection with 1he Phonograph, Within the last few montha
we have purchased in all several huadred of your cells, and have shipped them on orders to various
parts of the country in almost every conceivable manner. They have withstood the most serere tests,

and have in all cases giveu entire satisfaction.
Yours truly, THOS. R. LOMBAKD, General Manager.

Thousands in use all over the country.

Bradbury-Stone Electric Storase Co.,

Boston Gfflce, 542 ExcliaDge BIdg. LOWELL. MASS.

J. C. BRILL COMPANY, - - • PHILADELPHIA.
BUILDEES OF KAILWATAM TRAMWAY CAES OP ALL CLASSES.

G I^iakeside Bids'. CHICAGO, ^LL.

Snecial attention given to the building of Electric Motor and Trail Oars.
Builders of Brill No. 21 Truck with aolld forged frame, and "EurabB" Maximum 'J'raction Pivot \ Truck.

ELECTRICITY for ENGINEERS.

A NEW AND POPULAR BOOK.

Two Volumes, 434 pages, Froftisely Illustrated.

Price, Postage Prepaid, $2.50.

ELECTRICIAN PUBLISHING CO.,

6 I.AKX:SIDE BUIIiDING, CHICAGO.
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TOD NEED THESE BOOKS.
NBW

DYNAMO TENDERS'
Hf\ND-BOOK.

Br LlEDT. F. B. Badt.

RBADY FOR DELIVERY.
AN ENTIRELY NEW WORK.

The latest iiddltlou to our famous "Hftud-Book"
Series. Every praoticQl dynamo man should have a

copy.

«?6 Pages. i:ts Enaraviiigs.

PRICE, Sf.OO.

NGANDE8GENT W R NG
HA-ISrXD-BOOTC

By Lieut. F B. Badt.

Fourth Edition. Tenth Thousand.

Theao tables rIvo, without loss of lime, exact rIzb

of wire to be used. Thla is one of our famous "linnd-
Book" series, and Is the standard authority on this

subject in the English language.

72 Pages. 42 Illnstrations.

PRICE, $1.00.

BELL HANGERS'
HfVND-BOOK.

By Lie0t. F. b. Badt.

Designed fnr practical men engaged Id any class
of bell or annunciator work. The only, book of the
kind publlHhed.

io6 Pages. 97 Illustrations.

PRICE, $1.00.

ELEGTRG-^TRAN8M880N
HiLKD-BOOK:.

Br Lieut. F. B. Badt.

A new work containiQK tables and information on
the electric transmission of power brought down to

date. One of the most popular of our famous "Hand-
Book" Seriea.

97 Pages. 22 Illustrations.

PRICE, $1.00.

STREET RAILWAYS.

Their Construction, Operation and Maintenance.

By C. B. Fairchild.

This work is written by a practical man, and
should be in the hands of every street railway em-
ploye in the United States.

500 Pages. Profusely illustrated.

PRICE, $4.00.

ELECTRIC MACHINERY.
Bs S. P. Thompson.

Fourth edition, revised and re-written. The most
complete work on the dynamo pnbUehed.

900 Pages. Fully Illustrated.

PRICE, Sd.OO.

DICTIONRRY
... OF ...

Electrical Words,
TERMS AND Phrases.

By Edwin J. Houston, A. M.

The latest edition of this celebrated worlr contaios
over 5,ouu distinct definitions. As important as
Webster.

700 Pages. 750 Illustrations.

PRICE, $5.00.

ELECTRIC MOTOR
AND ITS APPLICATIONS.

By Mabtin and Wetzleb.

The first American book on electric motors. A
most complete work brought down to date.

325 Pages. 354 Illustrations.

PRICE, $3.00.

THE PRACTICAL MANAGEMENT

OP

DYNAMOS AND MOTORS.
By Croceeb and Wheeleb.

The object of this work is to give simple directions
for the practical use and management of dynamos and
motors. This work is having a large sale.

100 Pages. Fully Illustrated.

PRICE, $1.00.

Electric Light Specifications

FOR THE USE OF

Engineers and Architects.

By E. a. Merbill.

This work gives the latest rules of The National
Electric Light .\3s0ciali0D, of the National Board of
Fire Underwriters, and of I'he New England Insurunce
Exchange.

1*6 Images,

PRICE, $1.50.

THE ELEGTRIG RAILWAY
IN

THEORY AND PRAeTlCE.
By Cbosby and Bell.

This is a complete treatise on the construction and
operation of electric railways, and will commend It-

self to the electrical engineer, and to the practical
manager.

400 Pages. Profusely Illustrated.

PRICE, S2.50.

n\Ot\ POTENTIf\L
AND

HIGH FREQUENCY.
Experiments with Alternate Currents.

By Nikola Tesla.

A lecture delivered before the Inetitution of Elec-
trical Engineers, London,

146 Pages. Fully Illustrated.

PRICE, $1.00.

TEE ELECTRIC TELEdEAPH.
BtE. L. Pope.

The fourteenth edition of this celebrated work is

rewritten and brought down to date. A technical
hand-book for electricians, managers and operators.

234 Pages. Illustrated.

PRICE, $1.50.

SCIENCE
SERIES.

The series now numbers 103 volumes, and embracee
works on every subject.

IG mo. Boards.

PROFUSELY ILLUSTRATED.

Price, 50c. Each.

STRNDRRD

ELEGTRGfll DGTIONARY.
By T. O'Connob Sloane.

This new work should be in the hands of all who
desire to keep abreast with the progress of the greatest
science of the times.

600 Pages, 300 Illustrations.

PRICE, S3.00.

Any of the above books sent promptly, postage prepaid, on receipt of price.

SEND IN YOUR ORDER.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Bide., Ghicaso. III.
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ERIE,
Hlsbest Award at the AVorld's Fair.

PA.
Chlcaso Oftice, Rookery Build IdK'

Storage Battery Cells.

KElirTOlir RUBBER CO.,
17S Devonshire St., Boston, Mags*

•AOTOBT NEWTON UPPER FALLS, MAeO.

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELECTRI-

CIAN when writing to advertisers.

WE NEVER SOLD ONE
of our Vacuum F'eed Water Heaters and Purifiers until

we had first satisfied our customer thai it was capable of saving

money for him. Our Catalogue will make this saving clear to

you. Shall ive mail it? We also build the Webster Separator

and Williames Vacuum System of Steam Heating.

Warren Wmjbst^r & Co,,

NEn YORK, 126 Libert} street.

CUICAUO, nonadnock Building.
CAMDMN, N,J.

FOU TIME-

BINDERS ^''T^'^" ^^"n'c/4A;^ »fW«ir«»«| ^r 0jf^ DOLLAR.

THE LATEST IMPROVED TYPE OF ELEVATORS IS THE

DIRECT ELECTRIC.
Have loi Seen Om?

It bas many advan-
tages over all others
noTv in the market.

If you visit the

COIiVSIBIAN
EXPOt^ITION

examine the one running in the
Department of Transporta-

tion Exhibits.

For descriptive circular, or other

nforrcatlon, address

MORSE, WILLIAMS & CO.,
1105 Franitord Avenue, PHILADELPHIA. 108 Liberty Street, NEW TOKK.
19 Pearl Street, BOSTON. 82 Church Street, NEW HAVEN.
425 Spruce Street, SORANTON, PA. 1116 E Street N. W., WASHINGTON, D. U.

4S» OJUAHA BCILiDlNC}. CHICAGO.

SAVE MONEY
BY USING

Aznericaxi Lamps,
Guaranteed l,O0OHours.

CLARK RUBBER WIRES.

Western Electrical Supply Co.,

911-913 Olive St., ST. LOUIS', MO.

"WHITE FOIt I»R,ICE(B.

JKl GENUINE
INGOTS & MANUFACTURES

BEAR OUR
REC.JRADE MARKS.

PHOSPHOR-BRONZE
Ingots, Castings, Wire, Sheet &c.

ThePhosphorBronzeSmeltincCoLimited
.2 200Washington Ave.,Philadelphia.,Pa.
original MANUFACTURERS OF PHOSPHOR-
Bronze in the United States and Sole
Makers of"ELEPHANT BRAND"Phosphor-Bronze,

THE FALLS

M k Macli Co.,

Gnyaboga Falls, Ohio.

Manufacturers or

Friction CIntclies,

Shafting, Etc.

Special attention given to the
Complete Equipment of

Electric Plants.

BRANCH OFFICES:

8 SoDtii Canal St., CHICAGO.

39 Coitlandt St., NEW YORK.

Dictionary of Electrical Words, Terms and Phrases.

562 doable-colamn Pases. SfO Illnstrations. Cloth Binding. Type Pages lO x 7 inches. Price, postage Prepaid, to any part of the world, S5.00.

This Dictionary includes 5,000 distinct Words, Terms and
Phrases. Each of the great classes or divisions of electrical investiga-

tion or utilization comes under careful and exhaustive treatment. For
some reasons it deserves rather to be called an Encyclopssdia than a

dictionary.

The Scheme of Treatment is as follows:

1st. The words, terms and phrases are invariably followed by a short,
concise dejB.nition, giving the sense in which they are correctly em-
ployed.

3d. A general statement then follows of the Principles of Electri-
cal Science on which the definition is Founded.

3d. When, from the complexity of the apparatus, or from other con-

siderations, it has been thought desirable to do so, an Illustration or
Diagram of the apparatus is given.

4th. To facilitate study, an elaborate system of OrOSS References
has been adopted, so that it is as easy to find the definitions as the

words, and aliases are readily detected and traced.

In applying these rules great care has been exercised to secure

CLEARNESS, to the end that while the definitions and explanations

shall be SATISFACTORY TO THE EXPERT ELECTRICIAN, they
shall also be SIMPLE AND INTELLIGIBLE to those who have had no
training at all in electricity, or are novices in the art.

SEISriD IIST yOXTK, OHlDEia ISTO^W.

ELECTiaCIAN PUBLISHING CO., 6 Lakes'de Bnilding, CMoago, Illmois.
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For Spring Trade-

We are Prepared with a Large Stock of

CONSTRUCTION MATERIAL
Poles, Cross-arms, Pins and Brackets, Insulators, Lag Bolts, Step Irons, Cross-arm

Braces, Tie Wires^ Pliers, Take-up Reels, Tamping Bars, Crowbars, Yises and Straps,

Come Alongs, Soldering Pots, etc., etc., besides

P. Zi B. PAINTS. P. ^ B. COMPOUNDS.
P. ^ B. ARMATURE VARNISH.

P. ^ B. MOTOR CLOTH. P. ^ B. TAPE.

N. I. R. RUBBER WIRE AND TAPE. N. I. R. LEAD CABLES.

N. I. R. LAMP CORD. N. I. R. TUBING.

The "Metropolitan" Incandescent Lamp is found to be of paramount merit. Kept

in stock in all candle-powers and bases for any system.

"Mac" Wrapping Tape has the essential elements so mixed in it, that they who use

it stand up and say to all the world:

" THIS IS THE TAPE."

Send in your orders for immediate shipment; careful attention, and low prices.

Metropolitan Electric Co.,

186 and 188 Fifth Avenue, CHICAGO.
W. H. McKINLOOK, Presadent. \CAIiTBS. 0. McKINLOCK, Secretary,
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STANDARD ELECTRIC CO.
General Offices: Suite 625, Home Ins. BIdg., PlIIPACn
Works: 313-317 South Canal Street, ulllbAaU.

BUILDEES
OF TEE STMMD S7STEM OF ARC LITINII.

FOR

FURTHER

INFORMATION

ADDRESS
THE
GENERAL

OFFICES.

The ANNUAL REPORT of your plant, soon due, may

suggest additions or betterments for the purpose of

earning a larger dividend for the year 1894.

Perhaps you have not earned a dividend.

In this case there is A CAUSE.

See to it that your station is equipped with modern

machinery—apparatus known to be efficient, dur-

able, and SIMPLE.
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For Switch Boards,
For Switch Bases,

For Other Purposes.

HANDSOME IN APPEARANCE.
STRONGER THAN ORDINARY MARBLE.
APPROVED FOR ELECTRICAL PURPOSES

If you contemplate building a switchboard,

give us an opportunity to present our side of

the case; you may be interested—and profited.

TAYLOR, DEE & MACK,
3-^8 33ea.x*l30i^xx Street,

JOHN A. SEELY, PreBldent and Gcn'l Manager.
0. O. BAKER, JR., Troaimrer.

W. u. BAKER, Vloo-Preeldant
MILLS II. LANUON, Auditor

n
The Complete Electric Construction Co.,

Electric Railroad Construction a Specialty.
GENERAL OFFICES: 121 LIBERTY ST., NEW YORK.

CHICAGO OFFICE: 1401 MONADNOCK BUILDING,
*'"•''

^5?,S.r.

Patent Sable IS THE BEST BELTINO
_________ ... MADE . . .

lea/h'^er'^pJlley Rawhide Belt.
COVERING '

SHDLTZ BELTING COMPANY, ST. LODIS, HO.

Agents In all TrlDclpal Cltlet.

)104 feSammer Street, Boston.
$isi5 Pearl street, Ke-n' York.
l!t» Korth 3d Mtreet, PhUadelphla.

Cleats, 2 or 3 wire, glazed. $30. Pr 1,000

insulators, " 12. " "

Rosettes, fusc'iesB, " 6." loo

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

•.• INSULATOR COMPANY,
IS Custom flouse St., Boston.

CONTRACTORS.
Electrio Light Wiring, Fire Alarm SyetemB

AnnuDciators, Bells, TtibeB, etc.

THE AXLEN-HUSSET COaiPANY,
Tel. 3626. 835 Dearborn St., Chicagro.

The Dow Adjuster
Is a thoroughly relia-

ble mechanism for

instantly raising or

lowering an electric

light. The lamp can
be placed at any
height as easily as

a windovr shade can
be raised or lowered.

Manufactured Solely by

DovAdjDStableligbtCo.,

Box 210, Braintree, Mass*

Send for Circular.

^^ I ADAMS & CO street yway and Electrical Supplies

standard Straight Line
Hanger.

9IEDBEBBY OTERHHAD LnrE HATKRIAL,
IKSITIiATIHre UATHBIAIi,

Write us for qnotatlons on ANYTHING you need.

Send (or mustrated Catalogue. $4 Adams Street, CHICAGO.

WIRES AND CABIiES,
DYNAMOS AND MOTORS.

Standard Single
Pull-off.

Nex7 York Insnlated Wire Co.,
SOIiE aiAlKUFACTITBERS

GRIMSHAW WHITE GORE
"""•" "•""

NEW YORK— 15

Wires,

Single Coated
Wires,

COMPETITION LINE WIRES, GRIMSHAW TAPES, AND SPLICING COMPOUND,

Vulca Electrical Wire Ducts for Interior Construction.

Gortlandt St. CHICAGO—78-82 Franklin St. BOSTON—182 Summer St. SAN FRANCISCO—102 Sacramento St.

RAVEN CORE

We Announce Another Cut in Prices on Our

ALTERNATING and CONTINUOUS CURRENT

Arc Lamps--

S^-:..:; T

Send for our New Discounts and also for Beduced Price List on

The Celebrated Niirnberg Carbons.

^ GENERAL INCANDESCENT ARC LIGHT COMPANY, ^
Ho. «o». TVE'DIT' "VOWTT so. 8425.

». C. liamp. X« C« Hr X VXbJX. ^ p j^^p

169 Adams Street, 572 to 578 First Avenue,
CHICAGO. S. B:rgiviann, President. NEW YORK.
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PARANITE
WIRES AND CABLES

ARE THE ONLY RUBBER INSULATIONS MADE

West of the Allegheny Mountains.
AGENCIES.

Electric Appliance Co., CMcaBO.
Daerr & Rolm, Milwaukee.
Hess Electrical Co., Des Moloes
T. W. Wolfe Electrical Co., Omaha,
Gale CUT Elec. Supply and Con. Co,, Atlanta.
CievelandjEiec. Mfg. Co.. Cleveland.
Post-Gl<'ver Electric Co., Cincinnati.
Southern Ei.glneerlng Co,, Louisville.

Electrical Engineering Co., Minneapolis.
W. T. Osborn &Co.. Kaosis City .

MANTJFACTUKED BY

The Isdiann Mki i Insulaiei Wire Co.,

Offlse, Marlon, Ind. Factory, Jonesboro, Ind.

Boston Office, 220 Devonehire St., ! pn,,,], w Brfeliani llsrNew Yorl! Office, 32 Frankfort St., J
™"'' "• ""Bnani, ngr.

Aetna Railway Insulators,

Anderson Line Material,

Manufactured solely by ALBERT & I. M. ANDERSON,

289 to 293 A Street, Boston, Mass.
Correspondence Solicited.

An Honest Lamp. Honestly IVIade.
THE OLD RELIABLE

6 to 500 Candle Power,
See that your lamps bear oar res'stered trade mark.

NEW YORK & OHIO CO., - Warren, Ohio.
MAKERS OF PACKARD LAMPS.

MANUEAOTUKER OP

IlffSUI-ATED XSLECTRIG
FUCXIBLE OORDH and CABLES.

800 and 808 Morth Third Street. - PHIIaAJDEI^PHIA, PA.

BEST OF ALL IS

Made by J. H. BUIVIIlIilili A 'JO., 76 Gortlandt St., Kew TorlE.

Best Construction and Ingredients. Strongest, most Durable and Reliable. Size 6x2V4, 60 cts. per cell.

LIBERAL DISOOnNTS.

AMERICAN
CARBONS.

Burn them up and burn them down,
j
m mm & ng,,

Ttiat is wliat tliey are made for. Some Carbons are not fit I
''"'' '' wbii* « »• wwi|

Tliat is wliat ttiey are made for. Some Carbons are not fit

to burn in an arc lamp, tliey are more suitable for the furnace.

The American Carbon is a success, f And the prices—you
Our customers say so and keep right

-J

ought to know about
on using them. (them. Write us.

1563 Monadnock Block,

CHICAGO.

TUp ARnVF ^^^^ ^^^ ^^^ itself many times over In saving of oommatators and brushes. Espe-
"^ ^ niJil V C clally adapted for carton brushes, as it fills In and builds up the unequal points

of contact on the brushes. Postage prepaid, $1 50 per dozen. Send for a trial order.

THB E. «. BKRNARI> C09IPAIVY, TROY, Bf. ¥.

National India

Rubber Co.'s

Wires and Cables.
FREDERICK 8. MINOTT, General Manager.

BRANCHKS: Factory and Of&ces:

New Tork Office. 487 Broadway. H. L. Burdlck, Mgr. R Q I QTO I R I
Saa Francisro, 577 and 579 Market St, l»iilOIUl-, II. I*

Chic go. Metropolitan Electric Co., 18(3-188 Fifth Ave.

WESTON ENGINES.
HIGH PRESSURE BOILERS.

COMPLETE POWER PLANTS.

ESTIMATES AXm DRAWIHOB SUBMITTED.

WESTON ENGINE CO..
Painted Post, N. Y.

EBPRESENTATIVBS

:

Julian SchoU k Co. , 126 Liberty St., New Yorfc
Geo. D. Hoaman, 82 Lake St., Chicago, m.
H. M. Sclple & Co. , M & Arch Sts. , Philadelphia,

Took HIGHEST MEDAL
FROM ALL COMPETITORS

At the Wopld's Fair, Chicago.

Manufactured only by

THE STANDARD PAINT CO.,

No. 2 Liberty Street,

NEW YORK, N.T.

General Western Agents:
MKTKOPOIilTASf EliKCTRfC CO.,

186 and 188 Fifth Avenue, CHICAGO, ILL.

WILLARD L. CANDEE, ) „„.,„„„ m.„.™„
H. DOHANT CHBEVER, JEnslness Managers. GEO. T. MANSON,

Oen'l Snpt.

THE OKONITE COMPANY

i-ON'^

IIVITED,

13 Park Row, New York.
INSULATED

WIRES AiDCABLES,
For Aerial, Submarine and Underground Kit.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

BBANCHBS: CblMKO, Boston, Pblladelpbls, MinneapoUs, ClnciJiiiatl,
Omaha. LnaliTllle, St. Lonig, San Francisco, London and So. America.

CltT,

MAGNETO WATCHMEN'S CLOCKS.

flOLTZER-CABOT ELECTRIC CO., 92 Franklin St., Boston, Mass

INCANDESCENT LAMP.
PROTBCTGD by tlie "ST. & C." United States PATEMTS.

Beacon Vacnni Paip & Electrical Co,. MaoiifactQrers,
16 U. r. in barrel lots—

Irvington Street, BOSTON, MASS.
30c.Barrels containing 200,

NEW" YORX OFFICE, 39 Oorfclandt Street-

THE NEW INCANDESCENT ARC LIGHT.
tHE ROYAL ARC ELECTRIC CO.; U.S.A. 143 Liberty St., New York.
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ZNCANDESCENT

LMTING.
THE BEST AND MOST EFFICIENT LAMP

IS THE

E
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This Lantp is made according to the methods of THE INVENTOR
OF THE INCANDESCENT LAMP, improved by fourteen years
of constant practical experience and earnest desire to furnish con-
sumers with the

Best and Cheapest Lamp on tiie Market.

CARPENTER ENAMEL RHEOSTATS.

GENERAL ELECTRIC CO.,
PRINCIPAL SALESS OFFICES:

MAIN OFFICE,SCHENECTADY.N.Y.
44 Broad Street, New York.
Monad nock Buildirg:, Chicago, 111.

264 W. Fourth St., Cincinnati, O.

Equitable Building, Atlanta, Ga.
15 First Street, San Francisco, Cal.

244 W. Fayette St., Syracuse, N. Y.
425 Wood St., Pittsburgh, Pa.

18 South Street, Baltimore, Md.
210 Arcade Building, Cleveland, O.

Wainwright Building, St. Loiiis, Mo.

New York Life Bldg.,Kai) sas City, Mo.
180 Summer St., Boston, Mass.
609 Arch St., Philadelphia, Pa.
401-407 Sibley St.. St. Paul, Minn.
1333 F St., N. W., Waehington, D. C.

Frontand Atikeney Sts., Portland, Ore.
309 S. Thirteenth St., Omaha, Neb.
Masonic Temple, Denver, Col.

Cor. Field and Main Sts., Dallas, Tex.
14 James St., Seattle, Wash.
Electric Building, Helena, Montana.

For all business outside the Volted States and Canada—Tltonison-Konston Tntrrnatii nal
Electric Co., Sclienectady, K. Y.

For Canada—Canadian Creneral dlectric Co., I^td,, Toronto, Ctnada.
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Second-Uaiid Flectrical
Ma<»hlnery.

Gregory, Chas. E. Co.
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New York Insulated Wire Co
Okonite Co., The.
Phillips insulated Wire Oo
Standard Paint Go.
Taylor, Dee A Mack.

Teleg.-«ph AppHratns.
Central Electric Go.
Electric Appliance Co.
Greely A Co., TheE. S.
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BUCKEYE INCANDESCENT LAMPS
TO FIT ANY
STANDARD
SOCKET.

Judge Ricks' decision against the Edison Company and in our favor, frees these lamps from any taint of

«,o.J^^sZ,^Z^^o. THE BUCKEYE ELECTRIC CO., Cleveland, 0.

"IDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

- MANDFACTCRKD Blf

PHILLIPS INSULATED WIRE CO.
NEW YORK OFFICE: 39-41 Oortlandt Street. FACTORY: PAWTUOKET, R. I.

AeEIVCUS8

:

Electric Appliance Co., CHICAGO. Fartrick & Carter Co . FHIIiADJBIiPHIA. Electrical Ensineerlns Co., ailNNEAPOIilS.

03sr

Push Buttons
IFOR,

The finest designs and best assortment ever offered. Can
make immediate shipments of every kind from stock.

ASK FOR QUOTATIONS. STATING QUANTITY.

Also a complete line of Electric House Goods at the same

reduction.

HUGH McMillan,
1424 Woodward Avenue,

DETROIT, - MICHIGAN.
9IB1VTIOIV THIS PAPER IK AUrSWERIKQ

MEISSHER'S IMPERIAL

Rheostat and Stage Dimmer.

Contact made on wires

direct instead of on seg-

ment face.

Changes from light to

dark and vice versa, made
perfectly even and gradual, fc

hFinest scenic effects |f(

produced without difficulty.

INCOMBUSTIBLE,
DURABLE,
COMPACT and

REASONABLE IN PRICE.

Meissner's Improved Theatrical Focusing Lamp—best

in the world.

Meissner's Focusing Lamp for photo-engraving and ster-

eoscopic work has no equal.

For particulars apply to

WASHINGTON ELECTRIC CO.,
197 and 199 S. Canal St., Chicago.

THE CHLORIDE

ACCUMULATOR.
Cells from lO to SfOOO amp* hours

Capacity/,

Central Station and Traction Cells a Specialty.

BATTERIES FOR ISOLATED LIGHTING AND
POWER PLANTS.

Gatalo^e gives FACTS and FIGURES.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Stiilding,

PHII.ADEI.PHIA, PA.

CHICAGO OFFICE, 302 Owlngs BIdg.

OHAS. BLIZ^BD, Oenn Sales Agt.
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For Incandescent Arc Lamps —

HARDMUTH CORED CARBONS.
We have a direct importation and will sell at prices that will astonish you.

SOME OF OUR SPECIALTIES:

SAVE YOUR EYES By Using

^ to 10 H. P.

lOLW.to

40 K. W.

Improved Duplex Magnet Dust-Proof Bell.

PIVOT BELL.
COMPOUND
ADJUSTMENT.

Patent Flexible Insulator, firmly locking the adjusting

screw in whatever position it is turned.

These Bells are absolutely perfect and cannot fail to ring.

PATENTS PENDING.

THE KINSMAN DESK LIGHT.

TRADE. WIARK^ if

THE VERY BEST WIRE.

METAL SHEATHED BUSHINGS.

CENTRAL ELECTRIC COMPANY
lie and 118 Fpanklin Street, Cbicago.

P

St, Louis; Southern Electrical Supply Co. Kansas City: Gate City Electric Co.
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ASSIGNEE'S OVERSTOCK SALE!
Electric House Goods Department.

I must and -will sell a general line of Electric Supplies cheaper than any other oon-
oern in the West. Just try my prices on the following:

Bells, all sizes and kinds, Buzzers, all sizes and kinds, Push Buttons, all sizes and kinds.
Lamp Cord, all sizes and kinds. Gravity Drops, Table Comb. Pushes, Annunciators, Switches, certain kinds.

Porter Motors, Telegraph Instruments, Medical Batteries, Medical Ooils, Spark Coils,

Fire Alarm and Telegraph Call Boxes. Circuit Attachments, Horse Shoe Magnets, Resistance Boxes,
Miniature Lamps, Miniature Lamp Outfits complete. Electric Gas Lighting Supplies,

Ajax Dry Batteries, Simplex Carbon Batteries, Le Clanche Batteries, Edison La Lande Batteries
Insulators—glass and porcelain. Binding Posts, Electricians' Tools, Emery Cloth,

Fuse Wire, Fuse Links, Connectors, Braces and Bits.

ELECTRIC LIGHT FIXTURES, ELECTRIC COOKING UTENSILS AND HEATING APPARATUS AT COST.

JAMES B. WALLER, Assignee.

ANSONIA ELECTRIC CO.,
(FORMERLY THE ELECTRICAL SUPPLY CO.,)

RANDOLPH STREET AND MICHIGAN AVENUE, CHICAGO.

N. B.—Look for my advertisement next week relative to Electric Light and Power Supplies.

PIONEERS IN THE BUSINESS.
SIMPLICITY OF CONSTRUCTION has al-

ways been our aim, and our New Alternating Lamp,
as shown herewith, is by far the simplest arc lamp
ever manufactured.

Arc Lamps for

(INCANDESCENT CIRCUITS.
RAILWAY CIRCUITS.
(alternating CIRCUITS-Secondary

And a full line of lamps for special purposes, in-

cluding Photo-Engraving, Stereopticon, Ophthal-

moscopic, Theatrical, Search Lamps, etc., etc.

TTITrite for Catalogue.

ELECTRIC CONSTRUCTION & SUPPLY CO.,
TELEPHONE BUILDING. NEW YORK. Establisbed 1881. UNITY BUILDING. CHICAGO.

<

X
H
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LINK-BELT MACHINERY CO

CHICAGO, U. S. A.

Engineers—Foonders^MacWnlsts,

General Office and Works, 39th St. and Stewart Ave.,
City Sales Office, 21 and 23 So. Jefferson St.,

DESIGNERS AND BUILDERS OF

Machinery [or Handling Coal ad Aslies.

We have equipped the power plants of the following well-known
firms with machinery for /handling coal from cars, barges and
wagons to boilers, and for taking ashes from under boilers to dump:

New York Edison Co., Elm and Pearl Streets, New York.
Pabst Light, Heat & Power Co., Milwaukee, Wis.
Milwaukee Street Railway Co., Milwaukee, Wis.
Cass Avenue and Fair Grounds Railway Co., St. Louis, Mo.
West End Street Railway Co., Boston, Mass.

New York Steam Heating Co , New York.
Washburn & Moen Mfg. Co., Waukegan, 111.

Spreckles Sugar Refining Co., Philadelphia, Pa.

Illinois Steel Co., Joliet, 111.

Illinois Steel Co., South Chicago, 111.

Auditorium Hotel, Chicago.
P. Schoenhofen Brewing Co., Chicago.
Pabst Brewing Co., Milwaukee, Wis.
Franklin Sugar Refining Co., Philadelphia, Pa.
Anglo-American Packing & Provision Co., Union Stock

Yards, Chicago, and many others.

SOLE MANUFACTURERS OF

III i:iifiiiiiTi||

Especially Designed for Heavy Duly at High Speed,

ebxxca. IFull^ G^'u.ciiretzi.teed.

NOTE;—Th& Ewart is the ONLY CLUTCH which can be properly

cast as a part of a driving pulley, rope sheave or gear, so that, when thrown out of

engagement, the Clutch Mechanism is at rest, and accessible for adjustment, etc.

msm POWER TRANSMITTING machinery

I^^or 3tea.iT:L G-eiaera.ting Flaunts,

SHAFTING ORON or steel),

Up to 1 6 Inches in Diameter.

Rope Sheaves, Band and Fly Wheels.

XS7C;XjTTX>XXia'0-

:

SHAFT BEARINGS, PULLEYS and GEARING,
Of any size, and of superior quality and design.

Manilla Rope Power Transmissions.

13 35-^

The STANDARD Water Tube SAFETY Boiler.

ABSOLUTE SAFETY WITH HIGHEST POSSIBLE ECONOMY.

Co3:a:espozi.d.en.ce Solicited- I,INK-BEI,T.
Xrade-Mark.
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THE BRUSH ELECTRIC CO.,
CLEVELAND, O.

Arc Lighting Apparatus,

Incandescent Lighting Apparatus,

Alternating Current Apparatus,

Electric Motors and Generators,

Arc Lamps.

Don't make a
Alternating Arc
investigating

By Buying any
Lamp before

the

MOIT-ARC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-

equaled simplicity with absenceof all objectionable features heretofore
present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers virill be STUCK on because they don't

have to MONKEY with it every few days, taking it down to clean

and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY CO., Buffalo, N. Y. <

C. M. ANCIER & CO., Agents for New England
I 16 Bedford St.. Boston, Mass

McDOUCALL, LUCAS & CO., General Western Agents,
"The Rookery," Chicago, III.
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The C & C Electric Company
Are Frepared to I^i^irnisli

MULTIPOLAR DYNAMOS,
Direct Driven or Belted, in sizes up to 250 H. P.

BIPOLAR DYNAMOS,
Up to 100 H. P.

Electric Motors, Automatic or Hand Controlled.
Complete Plants for Power Transmission.
Isolated lighting plants, Central Station Apparatus.

General Office:

143 Liberty Street. NEW YORK.
Works: GARWOOD, N. J.

on CENTRAL R. R. of N. J.

nRAwr'H nwrr'H'B-iCHICACiO, 801 Kladison [St., BO«BOSTON, 63 Oliver St..
PHlJLiAJ>EL,PHIA, 633 Arch St.

THESE ARE OUR SPECIALTIES.
GET
OUR

CIRCULARS
AND

PRICES.

LIBERAL DISCOUNT

TO

THE TRADE.

^r
EDWARD LASELL & CO., 226 Dearborn St., Chicago.

We are prepared to farnlah flret-class telephone receivers in quan-
tities at very low prices.

Our complete outfit, including transmitter, receiver and signaling
apparatus, 'vill be ready for delivery after February 15th. These
outfits win have an automatic circuit-changing device, which we
guarantee is no infringement.

We are headaaarters for telephone receiver shells, per-
manent bar magnets, magneto bells, line material, etc.

THE MESCO DRY BATTERY
Is recommended for telephone transmitter and all other open circuit
work. Over 200.UOO In use. PRfCUt^ atEUVVMHI*,
maklQg it the cheapest reliable open circuit battery on earth.

WBT OUU PRICES on Leclanche batteries, zincs, Manhattan
door opener (no pnsb-out spring required), watchman's clocks {just
out). Special low prices on speaking tubes, whistles, bronze push
buttons and aanunclators. We have a Job lot of spun, bronze and
nickel plated' push buttons.

If you win send us your address we will get some of your trade

.

Manhattan Electrical Supply Co..

36CortlandtSt., NEW TORE.

WIRE AND CABLES.
Every Telephone ^1 J^^^^^^^^^

Company in the

United States is J»^ nsingKeriteWire

and Cables. Ke- -* «l"
Jip rite is the Stand-

ard ofHigh Grade ^ |;|n '^v1il\ji|k insnlation, and

will Ont Last "^"^ mm* f:^ and Ont Class

any other on the -^ iP' Market.

SfiKD FOR SAHPIiES AND PRICES.

GUSHING & MORSE.
General Western Agents,

225 Dearborn St., Chicago.

W. R. BRIXEY. Mfr.

203 Broadway, New York.

THE DIEHL ELECTRIC FANS.
NO BELTS. NO SHAFTING.

CEILING,

FLOOR COLUMN,
COUNTER COLUMN
FANS

FOR DIRECT CURRENT.

Send for Catalogue containlDg; cut

NEW TYPE
DESK PROPELLER FANS

FOR DIRECT
OR

ALTERNATING CURRENT.

ofournew "EI,ECTROI.IER" FAX.

DIEHL & COMPANY, New York Ciiy,

STREET LMTIHG FROM ALTERNATING CURRENT DYNAMOS.
Lamps, Series Sockets,

New Prices given on Street Fixtures, Poles,
Bank Boards, Meters

And all accessories for the use of SERIES LAMPS on ALTERNATING CURRENT DYNAIMOS.

ITiis system permits a PROFITABLE and SATI8FACTOBT method of street illumin-
ation and should he investigated by every plant using alternating current apparatus,

WKITE FOB FUBTHEB PABTICVLABS AND PBICE8.

OTTR SERIBS LAMPS
Will show you a COMPARATIVE SAVING equal to their FIB8T COST in POWEB CONSUMED.

BERNSTEIN ELECTRIC COMPANY, 620 Atlantic Ave., Boston, Mass.
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WK ARE ALWAYS IIEAUyUAIiTEKS FOU

NEW THINGS
IQ thf okM'liieal aupi'ly Huo ami Iry to kouii

ABREAST OF THE TIMES
With tUo hitoBt HpecialtloB auil improvL*moutB In general wuppUea.

Wo take tills opportunity to remind you that It la about the right time of year to arrange for

LIGHTNING PROTECTION.
The only way to do this effectually, as you ore probably aware, la to equip your linos with

SWINGING BALL LIGHTNING ARRESTERS.
\Vi- are General Woateru Agents for thoso. Write ue about thcni.

ELECTRIC APPLIANCE COMPANY,
EliEOTRIC.VI. SlIl'I'IilES. S44IS Madison Street, CHICAGO.

D. P. Switches,
Flush Switches,

DECORATED CHINA SWITCHES.
Fixture Cut-Outs,
Ceiling Cut-Outs,

COVERED BRANCHES AND MAINS.

Soclcets,
Street Fixtures,
Insulating Joints.

WRITE us.

lONA MFG. CO..
386 COnieREi^S ST., BOSTON.

WIRT INDICATORS.
I have piireliiistd the Wirt Liiboratory from tlic iissigncc of llic Ansonia Electric;

( '(>
. togotlier wllh a large stock of Wirt tndii^utora; these iiistriimciits are all new and

in first-class condition. They include indicat r,s for direct and alternaling current

ranging from 10 to 1,000 amperes and from 21 to :i.000 volts. While Ihis stock las's I

will make extremely low prices. Apply to the undersigned or to your regular deali^r.

(•llAHr^KS WIHT. r,n ntli Afpntu-, Vlilcauo, III.

Tbe Oslorne Steal Eniineerins Co.,

Rooms 714-716, 167 Dearborn S'.. • Chicago
Representative work now In course of conetruo-

tlon, 2 000 H. P. Heat, Light and Powei Plant for

the Pabst Heat, Light & Povrer Co., Milwaukee, Wis.

Those who contemplate the constructloD of simi-

lar plants on Improved and economical lines will

do well to communicate with ub. First, be sure
you will (jet the best, then go ahead.

Don't Make a Blunder!
But have your burneii-out armature rewound

by U8 with our

Improved Insulation.
Satisfaction guaranteed In all Electrical repairing.

Storage batterleij recharged and repaired.

Andrews & Haschke,
Gaff Building, 13 and 15 H. Canal St., ChlcaRO.

Consolidated Car-Heating Co.,

Chicago, III. ALBANY, N.Y. Coatecook, P, Q-

Electric

Car - Heating.
Regulating Switcli Qlvea

FIVE DIFFERENT INTENSITIES

OF HEAT.

In Practleal Operation In More
Than 25 Iieadlns Cities in

U. S. and Canada.

THE CORRESPONDENCE SCHOOL. OF TECHNOI.OGY
(^Y T-i-TT-nT A MTl nUTn Instruction by Correspondence, Electrica', Steam and other Branches of Engineering.—E. P.Roberts, M. E.; G. T. Hanchett, S. B.
L/LriVJjJjAiNU, UJllU,, Oscar Antz.M.E.; Jas. Ritchie, B. S.; Frank C. Osborn, C.E.; F.Yensen; L. S. Siebel; H. J. Cook; J. N. Richardson. Send for circular

THE

CLARK

ELECTRIC COMPANY
192 Broadway, New York,

Manufacture under their own patents Arc
I^lghting Apparatus for every purpose.
The Clark Alternating Current Arc Lamps and

the < larh Arc Lamps for Incandesoent Circuits
are known to be the most reliable and durable ever
made, and. Iffad all others in cheapness to the
user. Our Arc Lamps for high tension are the
steadiest ever made. Our xeference ia onr
customers.

BUILDERS OF

TELEPHONE EXCHANGES
and APPLIANCES.

TKLrEPHONKS SOLD OrTRIGHT.
APPAR4.TriS OF B£ST CHABACTEU.

Offices, 440 Monadnock Block, CHICAGO.

•TTZIXI

SAL-AMMONIAC.
finaranteed Over 99 Per Cent, F«e.

XM-XO-XS c«3 OO.
161 Kinzie St.. Chlcaco.

MICA All Sizes

am
Qnalltu

For Electrical Forposefs.

EUGENE MUNSELL & CO.,
218 Water Street, New fork.

f , H. SILLS, 86 Laie Street, CHICAGO, ILL-

Sole Agfentsfor IMicanite."

GRAPHITE SPECIAIiTIES
FOB BI.ECTBICAI1 VSEISi

KrapUte Bods of Tarlons IienEtlia, ftom 1-S Olun to 100 Ohms Besistanee
to tlie ineli. Wraphite Boxes and Crnclbles, Besisting Heats

of 4,000 Degrees. Inqnlries 61adly Anstrered.

;QS. DIXON CRUCIBLE CO., Jersey City, N. J.

THE PDLLMAN ELECTRIC CO.

-winding
ELEQjuii; MACHINERY,

P O ARMATURES, FIELDS and CONVERTERS.

Motor and ItynaTno Inspection and Maintenance.

44 So. Jefferson Street, Chicjlg-o.

RE

BLEASON'S STANDtRD FIXTURE CUT-OUTS, ETC., ETC.
GLEASON'S LIGHTING-BUG CUT-OUT.

Enlarged cut showing oonstruction of Gleason's Porcelain Lighting-
Bug Cnt-Out covered with porcelain.

FULL SIZE CUT (When Closed)

OF

Gleason's Forcebin Li^ltin^-Suf Cut-Qui,

with porcelain cover.

Smallest Covered Solid Porcelain Cut-Out

on the Market.

Price Each, Complete, 22i cts. List.

PRICES

SUBJECT

TO

REGULAR

DISCOUNT.

(Without Cover.)

Price Each lO cts., in Porcelain.

FIXTURE WIRE
SEPARATE FROM FUSE WIRE
WHILE ON SAME BINDING POST,

Best and Smallest Cut-Out Made,

E. P. GLEASON MFG. CO.,

181 to 189 Mercer St.,Chicago Office: •

91 DEARBORN ST,
F. L. JOHH8ON, ajanager,

COR. HOUSTON ST.,

NEW YORK CITY,
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VICTOR TURBINE WATER WHEEL.
The attention of ELECTRIC COMPANIES is called to this CKI^E.BRAXCD VTAXER WHEFLas particularly adapted to their use

on accoupt of its remarkably steady motion, hig^ti !$peed
and (xreat Efltciency^^and larg^e Capacityforitsdiameter,
being double the I*o>**er of most wheels of same diameter. It is used
by a number of the leading electric companies with great satisfaction. In the
economical use of water it is without an equal, producing the highest per cent
of useful effect {^^uaranleed.
SEIVn FOR CAXALOOUE AIVI> PARXICfJE>A1CS.
Our Horizontal "Victor" is highly recommended, as no gears are required

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of 12 inch VICXOR

XURBIWES arranged on a horizontal shaft with Cast-Iron Flume, Draft
Tubes, End Bearings for Shaft and Driving Pulleys complete, all mounted upon
a f.ubstantial cast-iron bed plate. The entire arrangement is very complete and
st;ictly first-class in every particular. We are now prepared tg furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use, we recommend them.

ST1LWELL& BIERCE MFG. CO., DAYTON, OHIO.

THIS CUT represents the Law
Fuller Mercury Bichromate Cell,

used by Telephone Companies and
Doctors for laboratory work, exper-
imental work and in places where
a close circuit cell, that requires no
attention and will last a long time, is

desirable. We can quote you prices
on this cell that will surprise you^
and we should be very pleased to

hear from you and submit samples
if necessary.

LAW BATTERY COMPANY,
85 John Street, New York.

Rubber Covered Rolls.

Valves.

Storage

Battery

Jars.

Springs for Steam
Hammers,

Spring Rubber oi any Elasticity or Hardness to Sketcli, Model or Mould.

E

L

E

C

T

R

I

C

A

L

B

K

S

F

A

L

L

K

I

N
D

S

ElecttJclanPublishingCo.,

6 Lakeside Building, Chicago.Newton Rubber Company,
0£B.oe:

John Hancock Bldg., 178 Devonshire, and 35 Federal St., Boston, Mass.
Factory, Newton Upper Falls, iWass.

WECO CARBON BATTERY.
Higb Electromotive Force. Small Internal Resistance.

LITTLE LIABILIT7 OF CARBON BREAKING IN SHIPMENT.
SUITABLE FOR BELLS AND QAS LIGHTING.

Prices on Application.

WESTERN ELECTRIC COMPANY.
Ch.ica.so—

New York.
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PAETIOULABLY ADAPTED TO DEIVING

Electric Light and Power Stations
ijl Od accoant of ite high efficiency at aU etagea of gate, eteadioeBs of motion and easy working pate, tbe con*
7 BtracUon of which makea It the most seneltive to the action of a sfovernor of any wheel on ihe market.

SEND FOR CATALOGUE I"»='ratlngv.rloue etyle^B^ofjeUlng onbo

THE DAYTON GLOBE IRON WORKS CO.,

DATTON, OHIO.SnCCESSOES TO !

STOUT. MILiLS A TE1HPI.E. '

Artistic Slate
FOR

Sivitph Boards,
t^nltch Bases.

KheoNtat Boxes and Bases.
Battery Hoxes and Covers.

FnSA Boxes and ftfases,

And tor tamp Bases.

All Purposes Requiring;

Slate, plain or finished.

We sell the finest Vermont Slate, and finiah in

Dull Black.
eolislied Black,

Bloodstone or Marbleized,
Italian, Tenn(>p>Ree, and

Vermont Itlarble,
JUexican Onyx and

Crrained IVoeds.

Very low prices quoted on sizes to order.

The Independent Electric Co.,
39th St. and Stewart Ave., CHICAGO.

ELECTRICAL ENGINEERING
Taneht thoronehlv day and nleht at. the INSTI-
TUTE of TEOHIVOI.OOY, 151 Throop
Street. Chieaso, Ul. Amateurs, ArtiBans
aod others aseleted Pra^ioally in any line, and
Instructed in the latest and most improved
methods.

Mkchanicai, Draoshting, Mathematics, Elec-
trical Calculations, Architecture, Mechanics, also
aught day and night.

MAP OF THE UNITED STATES.
A large, handsome Map of the Uoited

States, mounted and suitaDle for office ot

home use, is Issued by the Burlmgton
Route. Copies will be mailed to any ad-
dress on receipt of twelve cents In postage
by P. S. EusTTs, Gen'l Pass. Agent, C. B.
& Q. R. R., Chicago, 111. .

ORDEKS
For any electrical book published filled

promptly on receipt of price.

ELECTRICIAN PUBLISHING COMPANY,
6 Lakeside Building, Chicago.

FUSE WIRE
AND LINKS
FOR ALL SYSTEMS.

Correct
Carrying

Capacity.
Absolotely

VultoTm.

The Independent Electric Co.,

39th St. and Stewart Ave., Ctiicago.

JUST OFF THE PRESS.
INVENTIONS. RESEARCHES and WRITINGS of NIKOLA TESLA.

BY THOMAS COMMERFORD MARTIN.

Cloth. 8vo. 330 Cuts and New Portrait. 500 Pas:es. Price $4.00.
Some idea of the scope of this remarkable record of new work in electrical invention and research may be formed from the following table of

CONTENTS.
PART I.—Polyphase Currents.

Chapter 1.

Chapter 2.

Chapter 3

Chapter 4.

Chapter 5.

ChspThr 6.

Chapter 7.

Chapter 8.

Chapter 9

.

Chapter 10.

Chapier 11

Chapter 12.

Chapter 13

Chapter 25.

.

Chapter 28.

Chapter 27.

.Biographical and lutroductory.

.A. New System of A tematiog Current Motors and Transformers.

.The Tesla Rotating; Magne ic Field.—Motors with Closed Conductors.
—Synchronizing Motors —Rotating Field Transformers.

.Modifications and Expansions of the Teala Polyphase Systems.

.Utilizing Familiar T^pe of Generators of the Continuous Current type.

.Method of Obtaining Dtsired Speed of Motor or Generator.

. Regula'or for Rotary Current Motors.
.Single Circuit, Self-Starting Synchronizing Motors.
.Change from Double Current to Single Current M'.tor.

.Mot)T with "Current Lag" Artificially Secured.

.Another Method of Transformation from a Torque to a Synchronizing
Moter.

."Magnetic Lag" Motor.

.Method of Obtaining Difference of Phase by Magnetic Shielding.

Chapter 14 Type of Te-sla Single-Phase Motor.

Chapter 15 Motors with Circuits of Different Resistance.

Chapter 16 Motor with Equal Magnetic Energies in Field and Armature.
Chapter 17 Mi tors with Coinciding Maxima ot Magnetic Effect in Armature and

Field.

Chapter 18 Motor Based on the Difference of Phase in the Magnetization of the

Inner and Outer Pai ts of an Iron Core.

Chapter 19 Another Type of Tesla Induct'on Motor.
Chapter 20 . . . Combinations of Syncbronizing Motor and Torque Motor.
Chapter 21 Motor with a Condenser in the Armature Circuit.

Chapter 32 Motor wth Condenser in one of the Field Circuits.

Chapter 23 Tesla Polyphase Transformer.
Chipter 24. . . .A Constant < urrent Transformer with Magnetic Shield between Coils

of Primary and Secondary.

PART II.—The Tesla Effects with High Frequency and High Potential Currents
Chapter 2S.. .Introductory: The Scope of the Tesla Lectures.

. .The New York Lecture. Experiments witti Alternate Currents of
very High Frequency, and their applicition to Methods »f Artificial

Illumination. May 20. 1891.
. .The London Lecture. Experiments with Alternat') Currents of High

Potemtial and High Frequency. February 3, 1892.

. .The Philadelphia and St. Lo'iis Lecture On Light and other High
Frequency Pneoomena. February and March. 1893.

Chapter 29 Tesla Alternating Current Generators for Hijfa Frequency.
Chapter 30 Alterna'e Current Electrostatic Induction Apparatus.
Chapter 31 "Massage" with Currents of High Frequency.
Chapter 32 Electric Discharge in Vacuum Tubes.

PART ill.—Miscellaneous Inventions and Writings.
Chapter 33. . . .Method of Obtaining Direct from Alternating Currents.
Chapter 34 Condensers with Plates in Oil.

Chapter 35 Electrolytic Registering Meter,
Chapter 36 ThermoMagnetic Motors and Pyro-Magnetic Generators.
Chapter 37. . . .Anti-Sparking Dynamo Brush and Commutator.

Chapter 38. . . Auxiliary Brush Regulation of Direct Current Dynamos.
Chapter 39. . . .Improvement in Dynamo and Motor Construction.

Chapter 40 Tesla Direct Currmt Arc Lighting Syttem.
Chapter 41 Improvement in Unipolar Generators.

PART IV.—Appendix: Early Phase Motors and the Tesla Oscillator.

Chapter 42 Mr. Tesla's Personal Exhibit at the World's Fair.
|
Chapter 43 The Te«la Mechanical and Electrical Oscillators.

This Tolame is of the utmost interest and value to all in any wise concerned in the stndj, production or utilization
of eloctric currents. iSent postage free, to any address, on receipt of price, by

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago.
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li^WATER WHEELS
This Justly Celebrated "Wheel is Built in Many Styles on

UPRIGHT AND HORIZONTAL SHAFTS.
It is SPECIALLY DESIGNED and ADAPTED for driving

ELECTRIC LIGHTING AND POWER PLANTS.
Oiir new Wheel secures a remarkably hijrli ernaraiitee*! porrenta^re, and wondcrfal uteadinesH of

motion, under variable loads in practice. It afford--^ an ancQualc^ concentration of power witbin a small
space; and an unprc-ceflenteil hig-h vcJooily for a given power.

Its easily and c|oiclU>' operated balanced crate affords prompt and efficient control by a governor, and
consequent flne reffiilqtlon. These wheels are in many instancefi operating the best electric plants in this and
other countries, fully demonstrating their remarkable adaptation to that use.

The attention of EleVtric Engineers, and others contemplating water power improvementB is directed to our
work. We will send a fine large pamphlet, 112 pages, fully describing the wheel and various plans of application.

THE JAMES LEFFEL & CO.*''A^rN^/w'?o^''Kc?T"v^

ELECTRICAL
BOOKS.

Orders Filled Promptly.

Electrician Publishing

Company,

6 Lakeside Building, CHICAGO.

YOU WILL OBLIGE
Both advertiser and publisher by men-
tioning the Western Electrician when

writing to advertisers.

SPECIAL ANNOUNCEMENT.
iil 99THE HELIOS

SPECIAL ALTERNATING ARC LAMP
Can be run three in series from 165 volt secondary circuit.

STANDARD ALTERNATING ARC LAMPS
Can be run in multiple from 50 or 100 volt secondary circuits by Spencer Economy Coils.

ATo Special Transformers Xecessary. Sfo Dead Resistance R^qaired.
JBo Change of IVirlne*

Helios Carbons will be sold only witb the Helios Lamp. The Helios is the only lamp that has a legal
right to ase the reflector plate between the standards, without which one-half of the light is wasted.

HELiOS ELECTRIC CO., 1310 Filbert St., Philadelphia.
Eastern Agents:

STANLEY ELECTKIC MFG. CO.,
Pittafield, Mass.

Eastern Penn. and Southern, N. J, Agency:
THE MOUNTAIN ELECTKIC CO.,

Denver, Colo.

Western Agents:
THE CENTRAL ELECTRIC CO.,

Chicago, III.

Southwestern Agent:
ST. LOUIS ELECTRICAL SUPPLY CO.,

St. Louie, Mo.
Canadian Agency: Canadian General Electric Co., Toronto, Canada.

M:0IDEI5.IT AlwIER.ICJLIvr IvlETHOIDS

Edward Dyer Peters, Jr., M. E., M. D.
SECOND EDITION, REVISED AND ENLARGED.

Price, Postage Prepaid, $4.00.

THE VOSI COMPLETE TORK OF ITS KIND PDBLISHED.

Electrician Publishing Co.,
& ILia.keside Bldg-. OHICiVGO, TLr,.

We Want Western Business.

LA ROCHE ALTERNiTORS.
MANUFAGTDRED IN SIZES FROM

25 to 5,000 Lights,

SINGLE OR MULTIPHASE.

Direct Connected Dynamos.

Direct Current Generators.

PHILAUELPHIA, PA.

DISTRICT OFFICES:
JTew York, San Francisco,
Boston, Chicago,
KnoxTille, St. Lonis,
Cincinnati, Pittsburg, Mobile.

l,OOOJI.ight Alternator.

HOOD & OSBURN, 239 La Salle Street,
0:^x0.^.0-0.

OWEN FORD, RIalto Buildlns:,
ST. XjOITXS, AXO.
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ELECTRICITYJOi ENGINEERS.

Part I, 268 Pages, $2.00. Part II, 156 Pages, $1.00.

WHEN ORDERED TOGETHER PRICE IS $2.50.

Both Works Profately Illustrated.

§^•-11181 the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I.-CONTENTS.

CHAPTER I.

Electricity—Positive and Negative—Conductors, Noti-

Conductors and Insulators — Electro-Motive Force —
Volts— Resistance—Ohms—Current—Amperes.

CHAPTER 11.

Dynamos—Magnets— Field Coils—Electro Magnets
—Permanent Magnets.

CHAPTER III.

Armatures, Construction of, Different Kinds of

—

Commutators, How Made and Connected—Heating of

Armatures—Eddy Currents.

CHAPTER IV.

The Curreni— How Produced — Induction— Series

Wound Dynamos—Shunt Wound Dynamos—Exciting

the Fields—Consrant Current and Constant Potential

Dynamos—Series, and Parallel—Parallel or Multiple Arc
System.

CHAPTER V.

Incandescent Lamps — Filaments — Connections—
Flashing—Exhausting— Testing— Candle Power—Oper-
ated in Series—Automatic Cut-Out—In Multiple Arc or

Parallel— Multiple Series— Multiple Series Cut-Out—
Three Wire System.

CHAPTER VI.

The Arc Lignt—How Formed—Causes of Unsteadi-
ness—Remedy—Effect of Shades or Globes—Shape of
Carbons under Different Conditions of Burning—Arc
Lampi—Regulating and Cut-Out Mechanism—Action
of Current—Clutch Lamps—Clockwork Lamps—Double
Lamps—Troubles in Lamps.

CHAPTER VII.

Commutators and Brushes—The Brush Commuta-
tors— Brushes— Different Styles of Brushes— Double
Brushes—Single Brushes—Troubles with Commutators
and Brushes— Correct Position of Brushes— Sparking
at Brushes — Care of Brushes and Commutators —
Flashing.

CHAPTER VIII.

Current Regulation—Hand Regulation—By Position

of Brushes— Resistance Box—Resistance Coils.

CHAPTER IX.

American System of Automatic Current Regulation

—

The Dynamo—Regulator—Action of Regulator.

CHAPTER X.

Brush System of Automatic Current Regulation

—

Brush Arraature^Diagram of Circuits through Dynamo,
Regulator and Lamps—Dial or Regulator^Care and Ad-
justment of Dial—Dial Controller—Circuits and Connec-
tions of No. 8 Brush Dynamo—Circuits of Compound
Wound Constant Potential Brush Dynamo.

CHAPTER XI.

The Edison System—Automatic Regulator—Circuits

of Regulator—Circuits of Dynamo—Action of Regulator

—

Howell Pressure Indicator—Diagram of Circuits—De-
scription of Parts and Operation.

CHAPTER XII.

Excelsior System of Automatic Current Regulation—
Dynamo—Armature—Diagram of Circuits—The Regula-
tor and Motor—Action of Regulator.

CHAPTER Xin.
Schuyler System of Automatic Current Regulation

—

Dynamo—Armature, Commutator and Brushes—Diagram
of Circuits in Armature and Field—Regulator—Circuits

in Regulator.

CHAPTER XIV.

Thomson-Houston System of Automatic Current Reg-
ulation—Dynamo—Armature—Commutator and Brushes

—

Controlling Magnet—Wall Controller—Diagram of Cir-

cuits—Air Blast.

CHAPTER XV.
Waterhouse System of Three-Brush Automatic Cur

rent Regulation — Dynamo— Extra Brush— Resistance
Coils and Regulator.

CHAPTER XVI.

Ampere Meters—Tangential Scale—Solenoid Meters.

CHAPTER XVII.

Voltmeters—Pressure and Potential Indicators.

CHAPTER XVIII.

Testing—Galvanometers—Astatic Needle—Differen-

tial Apparatus.
CHAPTER XIX,

Wheatstone Bridge or Electrical Balance—Diagram
of Circuits and Methods of Use—Bridge and Rheostat

—

Round Form—Square Form.

CHAPTER XX.
The Magneto as a Testing Instrument—Armature

—

Field—Bell—Diagram of Circuits.

CHAPTER XXI,
Coupling Dynamos Together—In Series—In Shunt

—

Series, Shunt and Compound Wound Machines.

CHAPTER XXII.
Switches and Switchboards—Loop Switch—Plug

and Socket—Change over Plug and Socket— Conclusion.

CHAPTER XXIII.
Electric Motors, General Principles the Same as in

Dynamos—Types—Shunt and Series Motors Suitable for

all General Purposes—Regulation of Shunt Motors—Of
Series Motors—Counter E. M. F.—Direction of Rotation

and Direction of Current—Starting Motors—Diagram of

Connection.

PART II.—CONTENTS.

CHAPTER I.

Alternate Current Dynamos—Principles of the Field

—

Field Current Armature—Winding—Connections—Lamin-
ation—Different Types of Alternators—Regulation—Lead-
ing Systems—The Brush Generators—Magnets—Arma-
ture—Principles of Induction.

CHAPTER II.

Dynamos, Continued—The Mordey Alternator—Sta-
tionary Armatures—Field Magnets—Ferranti Armature

—

Field Magnets—Winding—Collectors.

CHAPTER in.

Dynamos, Concluded—Siemens Dynamo—Best Mag-
netic Circuits—Stanley Constant Current Dynamo—The
Armature—Self Induction—Regulation.

CHAPTER IV.

Induction Coils— Converters—Transformers— Econ-
omy of Distribution—An Electrical H. P.—Losses in
Conductor—Induction Coils^Effect of Induction—Trans-
formers.

CHAPTER V.

Transformers, Continued—Induction Coils—Convert-
ers—Transforming Up and Down—Design of Transform-
ers—The Static Charge—Protection Against— Grounding
the Secondary—Other Devices—The Foil Protector-
Different Types of Transformers.

CHAPTER VI.

Transformers, Concluded — Fuses — Regulation —
Winding of Transformers—Connecting to Circuit—Regu-
lation—Safety Fuses.

CHAPTER VII.

Parallel System—Series Arc Light System—Diagram
of Circuits—Parallel Svstem—Primary Circuit—Secondary
Circuit—Phcing of Transformers—Fuses—Diagram of

Series Arc Light Circuit.

CHAPTER Vill.

Lines of Force—Hysteresis—-Magnetic Penetration

—

The Circuit of Lines of Force—Experiments with Mag-
net—Rapidity of Reversals and Hysteresis.

CHAPTER IX.

Arc Lamps—In Series—The Westinghouse Arc Lamp
—Diagram of Circuits in Lamp—Action of the Mechanism
—Flat Carbons.

CHAPTER X.

Arc Lamps, in Multiple—Slattery Differential Lamp
—Mechanism of Lamp—Its Operation.

CHAPTER XL
Measuring and Indicating Apparatus—Instruments

for use with Alternating Currents Differ from Those Used
with Continuous Currents—Ammete.-s—Voltmeters—De-
scription of Several Forms of Instruments.

CHAPTER XII.

Measuring Instruments, Continued—Hot Wire In.

struments—The Cardew Voltmeter—Details of the Instru-

ment—Low Potential Voltmeter.

Voltmeters-

CHAPTER XIII.

-Double Coil Voltmeter—Two Types.

CHAPTER XIV.

Spring Meters—Curled Spring Meter.

CHAPTER XV.

Twisted Strip Instruments—Diagram of Connections

and Operation of Instrument.

CHAPTER XVI.

Recording Meters—Stanley Meter—Construction and

Principles of Operation — Diagrams of Parts— Slattery

Induction Meter—Description of Parts and Principles ol

Operation—Watt Meter—Thomson Meter.

CHAPTER XVII.

Generators in Parallel—Difficulties in Operating—
Alternate Current Generators in Parallel—Arrangements

of Circuits and Machines for Operating in Parallel—Dia-

gram of Common Arrangement of Machines and Circuits.

CHAPTER XVIII.

Ohm's Law—Strength of Current—Formulas and Ex-
amples—Power and Heating Effects of Currents.

CHAPTER XIX.

Ground Alarms and Leak Detectors.

Orders Promptly Filled on Receipt of Price. Postage Prepaid.

ELECTRICIAN PUBLISHING CO.,
a LAKESIDE BUILDING, CHICAGO.
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Directory of Principal Electrical and Mechanical Engineers.

B, J. Arnold, Mem. A. I. E. E.,

Consulting Electrical Engineer,

Specialty: Electric Railways and Power Sta-
tiODS.

43G Kookery, Chicago.

N. S. Amstutz,
Mechanical and Electrical Engineer,

New Electrical Devices Perfected fo)-

Shop Construction.

Tests, Plans, Estimates,
Supervision and Expert Opinions.

50G The Cnyahoea^ CleTcland.O-

LOUIS K. COMSTOCK,

Consulting and Constructing

Electrical Engineer,

1437-38 Monadnock Blk., Chicago.

Chas. G. Armstrong,

Expert and

Electrical Engineer,

Auditorium Tower, Chicago.

O. M. Stone,
Electrician,

Good wori, square work, perfect work; juet
such work as our customers want. Flue house
work and repairs a specialty. Private lines

built complete,

360 S. Clark St., Chicago.

Frederick L. Merrill,

Electrical Engineer,

Specialty: Storage Battery Work.

'304 Rookery, Chicago

William Goltz,

Electrical Engineer
and Contractor,

MANTJFACTTJKEES' AGENT,
377 Ulilwankee Street,

Telephone 912. SlilirauRee, Wis.

Gustave Monrath, c.p.,i. e.

Electrical Engineer,

Contractor for Electric Light and Electric
Power Tranemiesions.

1417-1419 nionadnock Building,
Chicago.

PATEHfTS.—Twenty years' experience.
Send model or sketch and brief description of
yo r invention forieport as W patentability. Ex-
pert searches and opinions. Patent causes prose-
cuted and defended. Practice in U. S. Supreme,
Circuit and Circuit Appeals Courts, and U, S.
Patent Office. Send for "Plain Words about Pa-
tents," free. Patent practice exclusively.

E. B. MTOrKI*-<;, Attorney at Law,
611 F St., N,w., n'aMhingcon. D. C

The Consolidated Eng. Co.,
Designers and Builders of Electric
Light and Power Plants, Electric
Railways, Water Works, Ice Making
and Refrigerating Plants.

S2I Pine Street. - - - St. I^ouis.
Alfred C, EinBtein. Prest. and Treas,

Thomas V. Hall, Vice-Prest and Secy.
John A. Henry, Supt. Electrical. Con.

Harry G. Osburn,
Electrical Engineer,

23» lia Salle Street, Chicago.
Telephone, Harrison 306.

Estimates and Specifications prepared.

Speeittl Attention Given to the
Supervision of Elevtrical Work,

WM. H. BRYAN, M. Am. See. M. E..
Mechanical and Electrical Engineer,

Consultations. Reports. Esthnates. Plans. Specifi-
cations, Superintendence, Tests, Purchasiog.

Turner Bniltliner, St. Louis.

The "Ideal" Storage Battery
For all Classes of fork where Liglit anil Power are Repirefl,

For the WESTERN ELECTRICIAN,—gi.oo.

—

NOKTH AHEEICAN PHONOGRAPH COMPANY.
Chicago, III., September 13, 1893.

MESSRS. BRADBURY-STONE STORAGE BATTERY CO., Lowell, Mass.
Gentlemen:—We take a great deal of pleasure in being able to laud the merits of the Bradbury-

Stone Ideal Storaee Battery for use in connection with the Phonograph. Within the last few months
we have purchased in all several hundred of your cells, and have shipped them on orders to various
parts of the country in almost every conceivable manner. They have withstood the most severe tests,

and have in all cases given entire satisfaction.
Yours truly, TH03. R. LOMBAKD, General Manager.

Thousands in use all over the country.

Bradbury-Stone Electric Storaee Co.,

Boston Cfflce, 512 ExchaDge BIdg. LOWELL. MASS.

BUFFALO GAP.

WasbmgtOD, D. C,
TIA

Cincinnati and
C. & O. R'y.

CITY TICKET OFFICE,

234 Clark St., Chicago.

IfflprtaBt tD IJiMii Statiois

CD x_r F^ r^^w;
ALTERNATING CURRENT INDICATORS

Are now ready. Before purchasing elsewhere send for our Supplemen-
tary Catalogue which contains the prices and description of the above
instruments, and also a list and prices of other new instruments of
our manufacture.

Whitney Electrical Instrument Company,
PENACOOK, N. H.

Penaeook, Iff. H., U. i$. A.-FACTORIEt^i-SlKTbrookcF. ^ Canada.
AeesITS:

Baltimore, Md.. The Poole Electric Co.,
Chicago, 111., Electric Appliance Co.,
Cincinnati, Ohio, Nowotny Electric Co.
Halifax, N. S.. John Starr, Son & Co., Ltd.

Montreal, P. Q., T. W. Ness & Co.
New York City, Geo. L. Colgate, 136 Liberty St.
San Francisco, Ca!., California Electrical Works.
Toronto, Ont., Toronto Electrical Works.

ELECTRICITY for ENGINEERS.
A NEW AND POPULAR BOOK.

Tiro Volumes, 434 pages, Profusely Illustrated.

Price, Postage Prepaid, $2.50.

ELECTRICIAN PUBLISHING CO.,

6 LAKESIDE BUILDING, CHICAGO.

WESTINGHOUSE ELECTRIC & MANUFACTURING CO.,

We manufacture Complete Installations of

For CENTRAL STATION ELECTRIC LIGHTING,
LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BRANCH OFFICES IN ALL LARQE CITIES,
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YOD NEED THESE BOOKS.
NBW

DYNAMO TENDERS'
Hf\ND-BOOK.

BvLiKUT. F. B. Uadt.

READY FOR DELIVERY.
AN ENTIRELY NEW WORK.

The lateBt addition to our fnmoua "Haad-Boolc"
Series. Every practical dynamo man should have a

copy.

!92G rages. i3S Engravings.

PRICE, $1.00.

INCANDESCENT W R NG
ia:A.2M u-book:.

By Lieut. F E. Badt.

Fourth Edition. Tenth Thousand.

These tables give, without loss of time, exact size

of wire to be used. This is one of our famous "Hand-
Book" series, and is the standard authority on this

subject in the English language.

7fi Pages. 43 11inStration8.

PRICE, $1.00.

BELL HANGERS'
Hf\ND-BOOK.

By Libdt. F. B. Badt.

Designed for practical men engaged In any clasg
of bell or annunciator work. The only book of the
kind published.

io6 Pages. 97 Illustrations.

PRICE, $1.00.

ELEGTRG-^TRAN8M880N
HiLMD-BOOKI.

By Lieut. F. B. Badt.

A new work coutainlng tables and information on
the electric tranamission of power brought down to

date. One of the most popular of our famous "Hand-
Book" Series.

97 Pages. 22 Illustrations.

PRICE, $1.00.

STRSST RAILWAYS.
"THK7USS."

Their Construction, Operation and Maintenance.

By C. B. Faibchild.

This work is written by a practical man, and
should be in the hands of every street railway em-
ploye in the United States.

500 Pages. Profusely llluBtrated.

PRICE, $4.00.

DVNKTtfTO

ELECTRIC MflCfllNERY.
Br S. P. Thompson.

Fourth edition, revised and re-written. The most
complete work on the dynamo published.

900 Pages. Fully Illustrated.

PRICE, $g.oo.

DICTIONARY
... OF ...

Electrical Words,
TERMS AND PHRASES.

By Edwin J. Houston, A. M.

The latest edition ot this celebrated wort contaios
over 5,000 distinct definitions. As important as

debater.

yoo Pages. 750 Illustrations.

PRICE, $5.00.

ELECTRIC MCTCR
AND ITS APPLICATIONS.

By Mabtin and Wetzler.

The first American book on electric motors. A
most complete work brought down to date.

325 Pages. 354 Illustrations.

PRICE, $3.00.

THE PRACTICAL MANAGEMENT

OF

DYNAMOS AND MOTORS.
By Ceocker and Wheeleb.

The object ot this work is to give simple directions
for the practical use and management of dynamos and
motors. This work is having a large sale.

100 Pages- Fully Illustrated.

PRICE, $1.00.

Electric Li&ht Specifications

FOR THE USE OF

Engineers and Architects.

Bt E. a. Meerill.

This work gives the latest rules of The National
Electric Light Association, of the National Board of
Fire Underwriters, and of The New England Insurance
Exchange.

i*6 Pages.

PRICE, $1.50.

THE ELEGTRIG RAILWAY
IN

THEORY AND PRAGTlCE.
By Ceosby and Bell.

This is a complete treatise on the construction and
operation of electric railways, and will commend it-

Belt to the electrical engineer, and to the practical
manager.

400 Pages. Profusely Illustrated.

PRICE, $2.50.

HIGH POTENTIf^L
AND

HIGH FREQUENCY.
Experiments with Alternate Currents.

Br Nikola Tesla.

A lecture delivered before the Institution of Elec-
trical Engineers, London.

146 Pages. Fully Illustrated.

PRICE, $1.00.

THE ELECmC TELEQEAPI.
ByF. L. Pope.

The fourteenth edition of this celebrated work is

rewritten and brought down to date. A technical
hand-book for electricians, managers and operators,

234 Pages. Illustrated,

PRICE, $1.50.

SCIENCE
SERIES.

The series now numbers 103 volumes, and embraces
works on every subject.

IG mo. Boards.

PBOFUSEIiT ILLTTSIBATED.

Price, 50c. Each.

STRNDfVRD

ELECTRICAL DICTIONARY.
By T. O'Connoe Sloane.

This new work should be in the hands of all who
desire to keep aDreastwith the progress of the greatest
science of the times.

600 Pages, 300 Illustrations.

PRICE, $3.00.

Any of the above books sent promptly, postage prepaid, on receipt of price.

SEND IN YOUR ORDER.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Bide., Ghicairo. III.
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BALL ENGINE CO.,
Improved Heavy Duty Engines for

Electric Lighting and Railways.
DIRECT CONNECTED and BELT DRIVEN.

JW PARKER & CO., General Agents,
30 Cortlandt Street, NEW YORK CITY,

CHICAGO OFFICE.
506 "The Kookery."

CONTRACTORS.
Electric Light Wiring, Fire Alarm Syetema

AnDUDciatOTH, Bells, Tubes, etc.

THE ALLEN-HUSSEY COMPANY,
Tel. 3626. 335 Dearborn St.. Chicago.

I

[ANUFACTORY.

*^-(f

^.

S. FREEMAN & SONS MFG.CO.,

SILK BRAID
For Incandescent

Lamp
Filaments.

The greatest care taken in prodacing a uniform article.

BOSTON BRAID MFG. CO.,
27 Beach Street, Boston, Mass.

ELECTRICAL BOOKS

Send for Complete Catalogue.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Buildine. CHICAGO, ILL.

AatomatiG High Speed Engine.

Sizes, 31^ to S5 H, P.

ESPECIALLY ADAPTED FOR
DIRECT CONNECTION.
WKITE FOR NETP 1893 H.LUSTRATED CATALOGUE.

WESTERN SELLING AGENTS:
Chicago: Sargent & Lundy, 1421 Monadnock Bldg.
St. Paul : Geo. Fuller, 5U to 518 Endlcott Bldg.
Omaha: Foirhanks, Morse & Co,
St. I'OlliS : Fairbanks, Morse & Co., 302 Wash. Ave.
Kansas City, Mo. : Fairbanks, Morae & Co.
<Uevelancl : The Geo. Worthington Co.
I>alia*«, Tex.: Hunter & Booso.
San Franeisco. Cal. : Parke & Lacy Co.
Spokane. Wash.: Parke & Lacy Machinery Co.
Portland.. Ore. : Parke & Lacy Machinery Co

MANUFACTURERS OF

Standard Tabular, Fire Box,Tertical
and Submerged Tube Steel

BOILERS
For Marine,

Stationary,
or Portable use.

ALSO OF

OF ALL KINDS.
Smokestacks, etc.

A specialty made of

Electric Street Railway and
Lighting Plants.

Write for Prices and Terras.

RACINE, WIS.

"*"'%s^k"*o":r*""'''' phosphor-bronze
REC.TRADE MARKS. 1 NGOTS, CASTINGS, WIRE, ShEET &C.

. ThePhosphorBronzeSmeitincCo.Limited
,2200WASHrMGT0NAVE.,PHILflDELPH|A.,PA.

L ORIGINAL MANUFACTURERS OF PHOSPHOR-
"(Si£ Tr^tn ,." Bronze IN theUnited States AND Sole
y-A(nifi/wvMA,n^. Makers of"ELEPHANT BRAND'"Phosphor-Bronze.

THE FALLS

Blret & Macliio Go.,

Gnyaboga Falls, Ohio.

Manafacturera or

Friction Clutclies,

Shafting, Etc.

Special attention given to the
Complete Equipment of

Electric Plants.

BRANCH OFFICES:

8 Sontii Canal St., CHICAGO,

39 Cortlandt St., NEW YORK.

Dictionary of Electrical Words, Terms and Phrases.

562 doable-colamn Pages. 570 Illustrations. Cloth Binding. Type Pages 10 x 7 inches. Price, postage Prepaid, to any part of the -world, S5.00.

This Dictionary includes 5,000 distinct Words, Terms and
Phrases. Each of the great classes or divisions of electrical investiga-

tion or utilization comes under careful and exhaustive treatment. For
some reasons ii; deserves rather to be called an Encyclopsedia than a
dictionary.

The Scheme of Treatment is as follows:

1st. The words, terms and phrases are invariably followed by a short,
concise definition, giving the sense in which they are correctly em-
ployed.

2d. A general statement then follows of the Principles Of Electri-
cal Science on which the definition is Founded.

3d. When, from the complexity of the apparatus, or from other con-

siderations, it has been thought desirable to do so, an Illustration or
Diagram of the apparatus is given.

4th. To facilitate study, an elaborate system of OrosB References
has been adopted, so that it is as easy to find the definitions as the

words, and aliases are readily detected and traced.

In applying these rules great care has been exercised to secure

CLEARNESS, to the end that while the definitions and explanations

shall be SATISFACTORY TO THE EXPERT ELECTRICIAN, they
shall also be SIMPLE AND INTELLIGIBLE to those who have had no
training at all in electricity, or are novices in the art.

SEOsriD iisr Yoxria oiaisEia isro"W".

ELECTRICIAN PUBLISHING CO., 6 Lakeside Bnilding, Chicago, Illinois.
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Metropolitan Electric Co.,

1 86 and 188 Fifth Avenue,

P. & B. Paints, Compounds, Varnish, Tape.

N. I. R. Wire, Cables, Lamp Cord, Twin Telephone Wire,

Vulcanized Fibre, Sheet Rod and Tubing.

66METROPOLITAN" INCANDESCENT LAMP,
8, 10, 16, 32 Candle Power; any voltage; any base.

£^ 33

^-Inch, 1-inch, IJg-inch and 3-incli widths.

Gibb's Trolley and Trolley Parts.

Ceiling Fans and Desk Fans.

5, 10, 15 Ampere Single Pole. 10 Ampere Double Pole.

latest Improved Sockets for all Systems.

GENERAL ELECTRICAL SUPPLIES IN ABUNDANCE, AT LOW PRICES.

^ Inquiries Answered Promptly,

and Orders Filled Correctly.
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STANDARD ELECTRIC CO.
General Offices: Suite 625, Home Ins. BIdg., nuipinn
Works: 313-317 South Canal Street, bnlbADU.

BUILDERS
OF THE

FOR

FURTHER

INFORMATION

ADDRESS
THE
GENERAL

OFFICES.

t» \

The ANNUAL REPORT of your plant, soon due, may

suggest additions or betterments for the purpose of

earning a larger dividend for the year 1894.

Perhaps you have not earned a dividend.

In this case there is A CAUSE.

See to it that your station is equipped with modern

machinery—apparatus known to be efficient, dur-

able, and SIMPLE.
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TAYLOR, DEE £ MACK
Manufacturers and Dealers,

348 Dearborn St., CHICAGO.

JOHN A. SEEIiY, ProHidont finiV GooM Manager.
O. O. IIAKKK, JK., TroftBuror.

W. H. UAEEB, Vlc«-Preild«nt
MILLS II. LANDON, Aadltor

WIRT

DYNAMO
BRUSHES.

CARBON MOTOR
and

DYNAMO BRt^SHES.

WOVEN WIRE
MOTOR AND

DYNAMO BRUSHES.

ORDINARY COPPER
MOTOR AND

DYNAMO BRUSHES.

Quotations and Full Particulars Upon Application.

HABIRSHAW

WIRES and CABLES.

REPUBLIC
INCANDESCENT

LAMPS.

SOLAR

CARBONS.

W.-W.

LIGHTNING

ARRESTER.

You can Save Money and Time by sending us your Orders.

DRY

BAHERIES.

WET

BATTERIES.

WOOD and BRONZE
PUSH

BUTTONS.

ANNUNCIATORS
AND

BURGLAR ALARMS.

We Would Lilce to Quote on Material Now Required.

NEW AND
SECOND-HAND
ARC LAMPS.

NEW AND
SECOND-HAND

MOTORS
AND DYNAMOS.

RELIABLE

GOODS.

LOW f RICES.

PROMPT
AND CAREFUL
ATTENTION

TO ALL ORDERS.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Ciives more power asi to diameter -with a

IiiehtT perof-ntaee of usefal effect ilian any oilic
w<.t«r-wlipel lierefofore made. All sizes, right and left
hand, are built from patterns perfected under eyBtematic tests in
the Holyoke Teptiug Flume.

Parties having power plantis which are uosatisfactory, and
those contemplating the Improvempnt of powers, will find it lo
their interest to confer with me, ws I am AVillin^ to gruar-
antee re-nlts w\\ re others liave failed, ••» niat-
ler «-Iiat m^keof tarbin'- hae been in usft. St ' ATK
JLO€iVE.

S. MORGAN SMITH. York, Pa
Estimates furnished for complete power plants and

results guaranteed.

The Complete Electric Construction Co.,

Electric Railroad Construction a Specialty.
GENERAL OFFICES: 121 LIBERTY ST., NEW YORK.

CHICAGO OFFICE: 1401 MONADNOCK BUILDING,
'^""'^ ^C^r.

Cleats, 2 or 3 wire, glazed. $30. pr 1|000

Insulators, " 12. " "

Rosettes, fusLicsg, " 6. " 1 00

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

•.• INSULATOR COMPANY,
IS Custom House St., Boston.

INSTRUCTION^'MAIL
In Architecture, Architectural Drawing,
Plumblntr, HeatluK and Ventilation,

Bridge Bn^loeering, Railroad Bneineer-
Ini?, Burveyln^ and MappioK, Mechanics,
ftlecbaDlcel Drawing, Mining', Enffliah
Branches, and

ELECTRICITY
Dlp'omaB awarded . To begin Bladente need

on y itnow how tn read and write. Send for FREE
Circulor of information stating the subject you
ihliik of atudyinK to THE CORRESPONDENCE
SCHOOL OF MECHANICS AND INDUSTRIAL SCIEN-
CES. Scranton, Pa.

4000STUDENTS

DELAWARE HARD FIBRE COMPANY.
THE BEST ORIGINAL SDBSTITOTE FOR HARD RDBBER,

Adopted by the leedlng Electric Companies of the United States and Europe.

A Jiore ttaiieifartory Jnsnlator at Half lie Cost.

SenU for Our Xttustrated Catatoguv.
FACTORY, Wilmington, Del.,

'

Sture, 15 lion^ Lane, XjONDON.
CHICAGO AGENT,

J. L. Thompson, 107 Dearborn Street.

mi FLUSH SWITCHES.
5 and to Ampere Single Pole.

lo Ampere Double Pole.

10 Ampere Three-way.

The Only Snap Switch that has

PROVEN A SUCCESS.

**'! I For Sale by All Supply Houses.

THEHART&HEGEMMMFGGO,.
H.ARTFORD, CONK.

Exhibit at the World's Fair, Section S, Space 5, South-

west Gallery Electricity Building.

AUCTION SALE-ELECTRIC APPLIANCES.
Public notice is hereby given, that on Friday, April 6, 1894, at 1 1 o'clock in the

forenoon, at the office of the undersigned, No. 78 Franklin Street, Chicago, the following
articles, all standard goods, will be sold at auction in lots of 100 or 1,000, more or less.

5,675-DOUBLE POLE PORCELAIN BRANCH BLOCKS-60 Ampere.
236-DOUBLE POLE PORCELAIN BRANCH BLOCKS-150 Ampere.
371-SINCLE POLE PORCELAIN MAIN LINE CUT-OUTS-150 Ampere.

11,517-BUG CUT-OUTS.
New York Insulated Wire Company.

W. L. ADAMS & CO., Street Sailwaj and Electrical Supplies

Standard Straight Line
Hanger.

aiKDBERRir OTEBHEAD I.TJSE MATEBIAI/,
inrsuiiATinre materiait.

Write U8 for qaotatloDB on ANYTHING you need.

send for Illustrated Catalogue. g4. /i(jams Street, CHICAGO.

WIRES AND CABI.es,
DYKAMOS AKD 9IOTOBS.

standard Single
Pull-off.

KARTAYERT.
HARD FLEXIBLE FIBRE IN SHEETS, RODS, AND TUBING.

For Electrical and Mechfioical Purposes, Railway Duet Guards, 'Washera,
and Packings. Pat. Insulating Cleats.

MANUFAOTUEED BTf

THE K^RTAVERT MFG. CO., Wilmington, Del,

SPEAKING TUBES AND WHISTLES.
Oral, Electric, Pneumatic and M«>clianical

ANNUNCIATORS AND BELLS.
Full Jjine Always id stock.

w. K. ostrInder & CO.,
2«4 rnlton St., New York.

Factory, 1461 and 146.3 DaKalb Ave., Brooklyn, N. Y.
^^Send for New CAtalogoe. Out August lat.

ECONOMICAL,
SAFE, THE STIRLING SAFETY BOILER.

EFFICIENT,
DURABLE.

Branches in all Principal Cities,

WATER
TUBE
Specially Adapted for Electric Light and Power Plants.

,, General Offices, The Pullman Building, CHICAGO, ILL.
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DELAWARE HARD FIBRE COMPANY.
THE BEST ORIMNAL SOBSTITDTE FOR HARD RUBBER.

Adopted by the leading Electric OompanieB oi the TTnlted States and Europe.

A More Satisfactory Insulator at Half the Cost.

Sena for Our Illustrated Catalogue.

FACTORY, Wilmington, Del.,
Store, 15 Long liane, I.ONJ)ON.

-aiOAGO AGENT,
J. li. Thompson, 107 Dearborn Street.

WILLARD L. GANDER, I BoBlnesa ManaMrs
H. DnBANT OHEETEB, ) '>''"™™ managers.

OEO. T. MAN80N,
Gen'l Supt.

THE OKONITE COMPANY

fTRAJX1*»Amil

LIKITED.

1 3 Park Row, New York.
INSULATED

WIRES ANpCABLES,
For Aerial, Submarine and Underground Uit.

Candee Aerial Wires.

Manson Protecting Tape.

Oiconite Waterproof Tape.

BBANCHBS : CUcaBo, Boston, FblladelpUa, SUnnespoUs, Cincinnatli
Omalia, l.naiSTllle, St. Ijoiils, San Francisco, Iiondon and So. America.

CttT,

An Honest Lamp, Honestly Made.
THE OLD RELIABLE

6 to 500 Candle Power.
See that your lamps bear onr reeistered trade mark

.

NEW YORK & OHIO CO., - Warren, Ohio.
MAKERS OF PACKARD LAMPS.

MANUFACTUBEK OP

INSUI.ATED SX.ECTRIG WIRE^
FI^KXIBUE OOBDS and CABLES.

»0O and SOS North Third Streets - - FIUX1ADEI.PHXA, PA^

BEST OF ALL IS

Made by J. H. BnHNEIiIi A 'iO., 7« Cortlandt St., UTew York.

Best Oonatructlon and Ingredients. Strongest, most Durable and Beliable. Size 6x2M, 60 cts. per coU.

LIBERAL DISC0PHT3.

AMERICAN
CARBONS.

Burn them up and burn them down, f CfQ C, W^^ & CO,,
Thaf i"c what thev are made for. Some Carbons are not fit I

"
That is wliat they are made for. Some Carbons are not fit

to burn in an arc lamp, they are more suitable for the furnace.

The American Carbon is a success. ( And the prices—you

Our customers say so and keep right < ought to know about

on using them. ( them. Write us.

1663 Monadnock Block,

CHICAGO.

Took HIGHEST MEDAL
FROM ALL COMPETITORS

At the World's Fair, Chicago.
Manutactured only by

THE STANDARD PAIKT CO., " ^ii^w yok'k.
Chicago Office, 871 The Rookery.

General Western Agents:
METBOPOIiITAN EliBCTRIC CO.,

186 and 188 Fifth Avenue, CHICAGO, ILL

WESTON ENGINES.
HIGH PRESSURE BOILERS.

COMPLETE POWER PLANTS.

BSTIMATES AHD DEAWINOS BTrBMITTBD.

WESTON ENGINE CO..
Painted Post, N. T.

REPRESENTATIVES

:

Juuan ScboU & Co. , 126 Liberty St., New Yorli.
Geo. D. Hoffman, 82 Lake St., Chicago, 111.

H. M. Sciple & Co. , 3d & Arch sts. , FhUadelphla.

HOW THE

GREAT FAIR
Was Opened I

THE PRESIDENT
PEES3ED

THE VICTOR KEY
AKD THE

EXETER DRY BATTERY
DID THE BEST!

The Victor Xeleerni 1

Key and the Exi t i

l>ry Battery -were I (

!

iselected to open tl

World's Columbian I

position.
Bend for Sample of the Victor Key, Price 83. 50.
Send for Sample of Exeter Bry Battery, Price SOc.

Samples Delivered, Transportation Prepaid.

S and 7
DFY STREET,

L_ J;i||i^ 1

rpi'B
Uuii-iS(

J

Pivotal Boston Trolleys,
Anderson Steel Trolley Poles,
West End Trolley Wheels,
Trolley Repair Parts— All in Stock.

Correspondence

Solicited.

Man'f'd by ALBERT & J. M. ANDERSON, 289 to 293 A St., Boston, Mass.

GRAPHITE SPECIAIiTIES
FOB BliECTBICAIi rSES;

draphite Bods of Tarlons Iiemethe, firom X-5 Ohm to lOO Ohms Beslstanee
to the Inch. Kraphite Boxes and Crncibles, Beslstins Haata

of 4,000 Degrees. Inanlrles eiadly Answered.

/OS. DIXON CRUCIBLE CO., Jersey City, N. J.

.MAHUMi:rORIESlNUNlfE'D.STATt'S):S,COTK

THE BALL tt WOOD COmPANY,
Bnllders of Improved Antomatio Cut-off Engines •

THE E. S. GREELEY & CO. NEW YORK.
Chicago Office, Home Ins. Bldg., W. B. Pearson, Manager.

Stern & Silverman, 707 Arch st.,l'uiliiueli)Ui .,Pu. Ueo. M. Kenyon, umllcott Arcade, St. Paul, Minn
Southern Engineering Co., Louisville, Ky. James & Company, Chattanooga, Tonn

THE NEW INCANDESCENT ARC LIGHT.
THE ROYAL ARC ELECTRIC CO., U.S.A. 143 Liberty St., New York.
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INCANDESCENT

LieHTiNe.
THE BEST AND MOST EFFICIENT LAMP

IS THE

E
D ',

•-•*.

I

S
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A
M

P
»«
»«)

This Lamp is made according to the methods of THE INVENTOB
OF THE INCANDESCENT LAMP, improved by fourteen years
of constant practical experience and earnest desire to furnish con-
sumers with the

Best and Cheapest Lamp on the Market.

CARPENTER ENAMEL RHEOSTATS.

GENERAL ELECTRIC CO.,
PRIIffCIPAL SALESS OFFICES:

MAIN OFFICB.SCHBNECTADY.N. Y,

44 Broad Street, New York.
Monadnock Building, Chicago , 111.

264 W. Fourth St., Cincinnati, O,

Equitable Building, Atlanta, Ga.
15 First Street, San Francisco, Cal,

344 W. Fayette St., Syracuse, N. Y.
425 Wood St., Pittsburgh, Pa.
18 South Street, Baltimore, Md.
210 Arcade Building, Cleveland, O.

Wainwright Building, St. Louis, 2£o.

New York Life Bldg.,Eansas City, Mo

.

180 Summer St., Boston, Mass.
609 Arch St., Philadelphia, Pa.
401-407 Sibley St.. St. Paul, Minn.
1333 F St., N. W., Washington, D. C.

Frontand Ankeney Sts., Portland, Ore.
309 S. Thirteenth St., Omaha, Neb.
Masonic Temple, Denver, Col.

Cor. Field and Main Sts., Dallas, Tex.
222-223 Bailey Bldg., Seattle, Wash.
Electric Building, Helena, Montana.

For all bnsiness ontside tbe United States and Canada—Tbomson-Konston International
Electric Co., fi^clienectady, N, Y.

For Canada—Canadian General dlectric Co., X.td„ Toronto, Canada.



April 7, 1894 WESTERN ELECTRICIAN. Ill

INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

A.llen Hussey Co xiv

American Eleo. Mfg.Co....

American Electrical.
Works XI

Amstuu, N. S xvii

Anderson. Albert & J. M. .. i

Andrews & Haschke x

Ansonia Electric Co vi

Armstrong, Chas. G xvii

Arnold,B.J xvii

Kabcock &. Wilcox Co., The . 1

Bajgot, E ^ii

Baker A Co.... ^ii

Ball, Wm. D xvii

Ball* Wood Co., The i

Ball Engine Co xix

Beacon Vacuum Pump &
Electrical Co ..- xxi

Bernard, The E. G. Co

Bernstein ElectricCo

Bishop Gutta Peicha Co. . . . x

Boston Braid Mfg. Co xili

Brad bury-Stone Ele trie

Storage Co xvn

Brill Co., J. G xix

Brush Electric Co viii

Bryan,Wm. H xvii

Bryant Electric Co x

Buckeye Electric Co iv

Bunnell & Co., J. H i

Butler Hard Rubber Co.... xiii

AC ElectricCo ix

Capitol Model and Machine
Works xii

Carter&Co., Geo. G i

Case, J. T. Engine Co

Central ElectricCo v

Clark ElectricCo xxil

Clonbrock Steam Boiler Wks xix

Colburn Blec. Mfg. Co ....

Columbia Rubber Works
Co., The xxii

Comstock, Louis E xvii

Consolidated Car-Heating
Co ix

Consolidated Engr.Co. ,The. \ vii

Cor. School of Mechanics, xii

Correspondence School of
Technology xi

Crescent Insulated Wire «t

Cable Co xi

Cushing& Morse ix

Cutter Electrical & Manu-
facturing Co xiv

Dayton Globe Iron Works
Co xiv

Delaware Hard Fibre Co.. i

Delno & Co., H. B —

-

Diehl A Co ix

Director^', Principal Elec.
and Mech. Engineers., xvii

Dixon Crucible Co., Jos i

DowAdjustible LightCo.

D'Unger Elec. Tel. Mfg.
Go xii

Eastern Electric Cable Co. xi

Edwards, W. S. Mfg. Co.. .xviii

Electric Appliance Co... x

Electric Construction &
Supply Co vi

Elec. Storage Battery Co.,
The ix

Electrician Publishing Co.
xii, xiii, xvii,xviii

Empire China Works x

Falls Rivet & Machine Co. xix

For Sale Advertisements, xii

Ft. Wayne Electric Co

Freeman S. & Sons Manu-
facturingCo

General Electric Co ii

General Incandescent Arc
Light Co xiv

Gleason, E. P. Mfg. Co xix

Goltz, Wm xvii

Grant, Geo . B x

Greeley & Co., The E. S i

Gregory, Chas. E. Co xii

Hammond Cleat & Insula-
tor Co xii

Hart & Hegeman Manufac-
turing Co xiv

Harrison International Tel-
ephone Co xxii

garrison & Co., W. P xviii

Hayden-Booker Mfg. Co xl

Helios Electric Co xv

Hemlngray Glass Co xi

Holtzer-Cabot Electric Co..

Hornberger Elec. Mfg. Co.. iv

Huebcl it Manger xii

Independent Electric Co.. xiv

Ind. Rubber & Ins. Wire Co—
I ir iB-A Co X

Institute of Technology.

Johns Manufacturing Co.,
H. W xxii

Kairtavert Mfg. Co

KUpstein, A x

Lake, J. H. & D. Co xviii

La Roche Electric Wks. . . xv

Lasell A Co., Edw ix

Law Battery Co xiii

Leclanche Battery Co.,The., xii

Leffel & Co. , James

Link Belt Machinery Co. .. vii

Little, F. P., Electrical
Const. & Supply Co— viii

Manhattan Elec. Sup. Co.. ix

Mather Electric Co xv

Merrill, Frederick L xvii

Metropolitan Elec. Co.. xx

Miamisburg Electric Co. . . xii

Monrath, Gustave xvii

Moore, Alfred F i

Morse, Williams & Co xix

Munsell & Co., Eugene— x

McMillan, Hugh iv

McLeod, Ward & Co xii

National India Rubber Co.

Newton Rubber Co x i

New York Elect-ric Co xi

New York Insulated Wire
Co xxii

New York & Ohio Co i

OkoniteCc, The i

Osborne Steam Engin'g Co. x

Osburn, Harry G xvii

Ostrander & Co.. W. R— xiii

Perkins Electric Switch
Manufacturing Co xv

Phillips Ins'd. Wire Co. . . iv

Phosphor-Bronze Smelting
Co., Ltd xix

Pullman Electric Co x

Queen &Co . Incorporated, xi

Rose Electric Light Supply
Co xii

Royal Arc Electric Co i

Shultz Belting Co xxii

Siemens & Halske Elec. Co. x

Sioux City Electrical Supply
Co X

Smith, S Morgan xiii

Standard ElectricCo xvi

Standard Paint Co i

Stanley Electric Manufac-
turing Co .

Stilwell A Bierce Manufac-
turing Co xii, xiii

Stirling Co., The xxii

Stocking, E. B xvii

Stone, O. M xvii

Taylor, DeeA Mack xxii

United Electric Improve-
ment Co xviii

Vulcanized Fibre Co xi

Want Advertisements xii

Washington Electric Co. . iv

Webster, Warren & Co.... xix

Western Electric Co xiii

Western Elec. SupplyCo. ..xxii

Western Tele. Const. Co.
XIV

Westinghouse Elec. and Mfg.
Co xvii

Weston Engine Co i

.Whitney Electrical Instru-
ment Co xvii

Wirt, Chas s

Wprfhjn^ton, Heniy R... x

CLASSIFIED LIST.

Aconm Dlators.
Bradbury-Stone Elec. S. Co.
Electric Storage Battery Co.

Adjosters, liUmp.
Dow Adjustable Lt. Co.

Annnnciators.
Ansonla JilcctricCo.
Central Electric Co.
Electric Appliance Co.
ITuebel tV Miinger.

s, Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Ostrander ACo., W. R.
Tayloc, Dee A Mack.
Western Elec. Supply Co.

Arc IjampB.
C A C Electric Co.
Clark Electric Co,
Electric Appliance Co.
Electric Cons. A Supply Co.
Fort Wayne Electric Co.
General Electric Co.
General Inc'd'centArcLt. Co.
Helios Electric Co.. The.
La Roche Electric Wks.
-Little. F. P. Elec. 0. A S. Co.
Mather Electric Co.
Royal Arc Electric Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
Taylor, Dee A Mack.
Washington ElectricCo
Westingnouse El. & Mfg. Co.

Arc JUislit Cord.
Ansonia Klectric Co.
Central ElectricCo.
Electric Appliance Co.

Armature Winders.
Andrews A Haschke.
Pullman Electric Co.

BattericN and Jars.
Ansonia Electric Co.
Bradbury-Stone Elec. S. Co.
Bunnell A Co , J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Central Electric Co.
Columbia Rubber ^N'ks. Co.
Electric Appliance Co.
Electric Storage Battery Go.
Greelev A Co., The E. S.

Hayden-Booker Mfg. Co.
Hemingray Glass Co.
Law Battery Co.
Leclanche Battery Co., The.
Manhattan Elec. Sup. Co.
McMillan, Hugh.
Metropolitan Electric Co.
Miamisburg Electric Co.
Newton Rubber Co.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.
White. S. S. Dental Mfg. Co.

BeUs.
Ansonia Electric Co.
Central Electric Co.
Electric Appliance Co.
Greely A Co., The E. S.
Huebel A Hani2;er.
Metropolitan Electric Co.
Ostrander A Co.. W. R.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Beltine:.
Shultz Belting Co.

Boilers.
Babcock A Wilcox Co.. The.
Clonbrock Steam Boiler ^^'ks.

Freeman A Sons Mfg. Co.
Link Belt Machinery Co.
Stirling Co., The.
Weston Engine Co.

Boohs. Electrical.
Electrician Publishing Co.

Barglar Alarms.
Ansonia Electric Co.
Central Electric Co.
Electric Appliance Co.
Greeley& Co. , The E. S.

Metropolitan Electric Co.
Western Electric Co,
Western Elec. Supply Co.

CablesfSee Insulated Wires.)
Cables, Electric. (See In-
sulated Wires), Copper,
ISheet and Bar.
American Elec. Works.
Bishop Gutta Percha Co.
Carter A Co.. Geo. G.
Crescent Ins.WireA Cable Co.
Gushing A Morse.
Eastern Electric Cable Co.
General Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred P.
New York Ins. Wire Co.
Taylor, Dee A Mack.
Western Electric Co.

Carbons. Points &Plates.
Central Electric Co.
Law Battery Co.
Leclanche Battery Co.
Metropolitan ElectricCo
Western Electric Co.

Car-BeaterH, Electric.
Consolidated Car-Heating Co.

Clutches, Friction.
Falls Rivet A Machine Co.
Lake, J. H. A D. Co.
Link Belt Machinery Co.

Construction'& Repairs.
Allen-Hussey Co.
Amstutz, N. S.

Andrews A Haschke.
C A C Electric Co.
Capitol Model A Mach. Wks
Comstock, Louis K.
La Roche Electric Wks.
Little, F. P. Elec. C. AS. Co
Mather Electric Co.
Osburn, Harry G.
Pullman Electric Co.
Stone, O. M.
Wirt, Chas.

Contractors and Flectric
liight Plants.

Allen-Hussey Co.
Ametutz, N. S.
Armstrong, Chas. G
Arnold, B. J.
Ball. Wm. D.
Brush Electric Co.
Bryan, Wm. H.
C A C Electric Co.
Capitol Model A Mach. Wks.
Carter A Co., Geo. G.

Clark Electric Co.
Colburn Electric Mfg. Co.
Comstock, Louis H..

Con.solidated lOng. Co.
Fort Wayne Electric Co.
General Electric Co.
Goltz, Wm.
La Roche Electric Wks.
Little, F. P. Elec. C. AS. Co.
Mather Electric Co.
Merrill, Frederick L.
Monrath, Gustave.
Osburn, Harry G.
Siemens A Halske Elec. Co.
Stone. O. M.
United Elec Improvement Co
Westinghouse Elec A Mfg. Co.
Western Electric Co.

Copper.
Law Battery Co.
Miamisburg Electric Co.

Copper W^ires.
Adams. W. L. A Co.
American Electrical Works.
Ansonia Electric Co.
Bernard Co., The E. G.
Bishop Gutta Percha Co.
Bunnell A Co , J. H.
Carter A Co., Geo. G.
Central ElectricCo.
Crescent Ins. Wire ACable Co.
Electric Appliance Co.
General Eectric Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
National India Rubber Co.
OkoniteCo.. The.
Phillips Insulated Wire Co.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec, Supply Co.

Cross-Arms, Fins and
Brackets.
Anderson, Albert A J. M.
Central Electric Co.
Electric Appliance Co.
Metropolitan Electric Co.
McLeod, Ward A Co.
Taylor, Dee A Mack.

Cnt-Onts and Siritches.
Anderson, Albert & J. M.
Ansonia Electric Co.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
C. A C. Electric Co.
Carter A Co., Geo. G.
Central Electric Co.
Cutter Electrical A Mfg. Co.
Electric Appliance Co.
General Electric Co.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
Huebel A Manger.
Little, F. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Perkins Elec. Switch Mfg. Co.
Sioux City E. S. Co.
Taylor, DeC A Mack.
Washington Electric Co.
Western Elec. Supply Co.

Desk JLifflits.
McLeod. Ward A Co.

Bynamos.
Brush Electric Co.
C. A C. Electric Co.
Clark Electric Co.
Colburn Electric Mfg. Co.
Fort Wayne Electric Co.
General Electric Co.
Gregory, Chas, E. Co.
La Roche Electric Wks.
Mather Electric Co.
McMillan, Hugh.
Rose Elec. Light Supply Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
United Elec Improvement Co
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Electric Bailways.
Brush Electric Co.
General ElectricCo.
Siemens A Halske Elec. Co.
Westinghouse El. A Mfg. Co.

Electrical and mechani-
cal Engfineers.

Allen-Hussey Co.
Amstutz, N. S.

Armstrong, Chas. G.
Arnold, B.J.
Ball, Wm. D.
Bryan, Wm. H.
Comstock, Louis K.
Consolidated Eog. Co.
Goltz, Wm.
MerriU, Frederick L.
Monrath, Gustave.
Osborne Steam Eng. Co.
Osburn, Harry G.
Stone. O. M.
Wirt, Chaa.

Electrical Instruments.
Anderson. Albert A J. M.
Ansonia Electric Co.
Bernard Co., TheE. G.
Bunnell A Co., J. H.
Carter A Co.. Geo. G.
Central Electric Co.
Electric Appliance Co.
General ElectricCo.
Greeiey A Co., The E. S.
Little, F. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
McLeod, Ward A Co
McMillan. Hugh.
Queen A Company, Incorp.
Taylor, Dee A Mack.
Washington Electric Co.
Western Elec. Supply Co.
Whitney Elec,Instrument Co.
Wirt, Chas.

Electrical Specialties.
Andrews & Haschke.
Capitol Model A Mach. Wks.
Electric Appliance Co.
Holtzer-Cabot Electric Co.
McLeod, Ward A Co.
Washington Electric Co.

Electric Mlatp.
Independent Electric Co.
Taylor, Dee A Mack.

Electroliers, etc.
Baggot, E.
Edwards, W. S. Mfg. Co.
Gleason, E. P. Mfg Co.

Electro-PIatintr W»cli'y.
Colburn Electric Mfg, Co.

BieTatorM, Electric.
Morse, Williams A Co.

Ensines, Mteam.
Ball A Wood Co., The.
Ball Engine Co.
Case, J. T. Engine Co.
Freeman Sons Mfg. Co.
Weston Engine Co.

Fan Outfits.
Diehl A Co.

Fibre.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Metropolitan Electric Co.
Standard Paint Co.
Vulcanized Fibre Co.

Fire Alarms.
Buthvr il:n-d Rubber (_'o.

Columbia Rubber Wks. Co.
WiBstem Electric Co.

Fuse ^Vire.
Electric Appliance Co.
Iridependent Electric Co.

asts JLiehtinei Electric.
Ansonia Electric Co.
Holtzer-Cabot Electric Co.

Clears-
Grant. Geo. B.

General Elec. (Supplies.
Anderson. Albert A J. M.
Ansonia Electric Co.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Capitol Model A M^^ch. Wks.
Carter A Co., Geo. G.
Central Electric Co.
Colburn Electric Mfg. Co.
Cutter EleciTical A Mfg. Co.
Electric Api-liance Co.
Greeley A Co., The E. S.

Hammond Cleat A Ins. Co,
Hayden-Booker Mfg. Co.
Holtzer-Caoot Electric Co.
Law Battery Co.
Little, P. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
McLeod, Ward A Co.
McMillan, Hugh.
Queen A Co., Incorp.
Sioux City Elec. Supply Co.
Taylor, Dee & Mack.
Western Elec. Supply Co.

Crlobes and Electrical
Olassfvare.

Baggot, E.
Gleason E. P. Mfg. Co.
Hemingray Glass Co.

Crrapbite Specialties.
Dixon Crucihle Co., Jos.

Hard Rubber Gooffs.
BuLler Jkird Rubber (,'0.

Columbia Rubber Wks. Co.
Delaware Hard Fibre Co.
Newton Rubber Co.

Insulators »nd Insulat-
ing Materials.

Anderson, Albert A J. M.
Andrews A Haschke.
Ansonia Electric Co.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Columbia Rubber AVks. Co.
Cutter Elec. A Mfg. Co.
Delaware Hard Fibre Co.
Electric Appliance Co.
Empire China Works.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Holtzer-Cabot Electric Go.
Ind. Rub. A Ins. Wire Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Little. F. P. Elec. C. A S. Co
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Moore, Alfred F.
Munsell A Co.. Eugene.
McLeod Ward A Co.
National India Rubber Co.
New York Insulated Wire Co.
OkoniteCo., The.
Phillips Insulated Wire Co.
Standard Paint Co.
Taylor, Dee A Mack.
Vulcanized Flore Co.
Western Elec. Supply Co.

Insulated IVires and
Cables—nia^net IVire.

American Electrical Works.
Bishop Gutta Percha Co.
Bunnell A Co.. J. H.
Carter A Co., Geo. G.
Central Electric Co.
Crescentlns. Wire ACable Co.
Gushing A Morse.
Eastern Electric Cable Co.
Electric Appliance Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore. Alfred F.
McMillan. Hugh.
National India Rubber Co.
New York Insulated Wire Go.
OkoniteCo., The.
Phillips Insulated Wire Co.
Taylor, Dee A Mack.
Washington Electric Co,
Western Electric Co.
Western Eli c. Supply Co.

Jjamps, Incandescent.
Am. Electric Mfg. Co.
Beacon Vacuum Pump A
Electrical Co.

Bernstein Electric Co.
Buckeye Electric Co
Carter A Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Lasell A Co., Edw.
Mather ElectricCo.
Metropolitan Electric Co.
New York and Ohio Co.
New York Eiectric Co.
Royal Arc Electric Co.
Taylor, Dee A Mack.
Westinghouse Elec. AMfg.Co.

I.]sbtnlns Arresters.
Central Electric Co.
Electric Appliance Co.
Wirt, Chas.

Slagnet Wire.
(See Insulated Wires.)

SlecIiaDlral Marhinery
Link Belt Machinery Co.

Mica.
Johns Mfg. Co., H. W.
Munsell A Co., Eugene.

SlinlDg Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westinghonse El. A Mfg. Co.

motors.
Brush Electric Co.
C A C Electric Co.
Colburn Electric Mfg. Co.
General Electric Co
Gregory. Chas. E. Co.
La Roche Electric Wks.
Mather Electric Co.
McMillan, Hugh.
Sioux City E. S. Co.
Taylor, Dee A Mack.
Westinghouse El. A Mfg. Co.

Faints.
Standard Paint Co.

Patents.
Stocking, E. B.

Phosphor Bronze.
Phosphor Bronze Sm.Co.,Ltd.

Platinum.
Baker A Co.

Porcelain.
Empire China Works.

Publishers, Electrical.
Electrician Publishing Co.

Push Burtons.
Central Electric Co.
Electric Appliance Co
Huebel A Manner.
Metropolitan Electric Co.

Rheostats.
General Electric Co.
Washington Electric Co.

Sal Ammoniac
Innis A Co.
Klipstein, A. A Co.
Law Battery Co.
Hayden-Booker Mfg. Co.

Second-Hand Electrical
lUa4*hlne>'y.

Gregory, Chas. E. Co.
Rose Elec. Lt. Supply Co.

Silk Braid.
Boston Braid Mfg. Co.

Slate.
Independent I lectric Co.

Speakins Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R.
Western Electric Co.

Speed IndicAtors.
Queen A Co. Incorp.
Whitney Elec. Instrument Cr.
Steam Heating.
Webster A Co., Warren.

Steam Pumps.
Worthington, Henry R.

fitoraee Batteries.
Bradbury-Stone Elec. S. Co
Electric Storage Battery Co.

Stoves. Eleetric.
Consolidated Car-HeatingCo

Street Cars.
Brill, J. G. Co.

[J

Tapes, Insulating.
American Electrical Works
Ansonia Electric Co.
Central Electric-Co.
Crescent Ins.Wire ACableCo.
Gushing A Morse.
Electric Appliance Co.
Metropolitan Electric Co
Moore, Alfred F.
New York Insulated Wire Co
OkoniteCo., The.
Phillips insulated Wire Co
Standard Paint Co
Taylor, Dee A Mack.

Telegraph Apparatus.
Central Electric Co.
Electric Appliance Co.
Greely A Co., TheE. S
Metropolitan Electric Co
Stone. O. M.
Western Electric Co.

Telephones,
Columbia Rubljer Wks Co
D'Unger Elec. Tel. Mfg. (jo.
Harrison Int. Telephone Co
Lasell A Co., Edw.
Manhattan Elec. Sup. Co
Western Electric Co.
Western Tel. Const. Co.

Transformers.
Hornberf^er Elec. Mfg. Co
Stanley Electric Mfg. Co
Taylor, Dee A Mack
Western Elec. Supply Co.

Tracks. Electric Car
General Electric Co.
Westinghouse EI. A Mfg Co

Turbine Wheels.
Dayton Globe Iron Works Co
Leffel A Co., Jas.
Smith, S. Morgan.
Stilwell A Bierce Mfg. Co

VniTcrsities.
Cor. School of Mechauic&-.
Correspondence School of
Technology.

Institute of Technology.
Tarnishes.
Standard Paint C-o.

Water fleaters.
Webster A Co., Warren.

Water W^heels.
LeSfel&Co. Jas.
Smith, S. Morgan.

W^lre, Bare.
Anderson, Albert A J. M.
Bishop Gutta Percha Co.
Central Electric Co.
Crescent Ins. Wire ACable Co
Electric Appliance Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co
National India Rubber Co
OkoniteCo., The.
Phillips Insulated Wire Co.
Taylor, Dee A Mac^.
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BUCKEYE INCANDESCENT LAMPS
TO FIT ANY
STANDARD
SOCKET.

Judge Ricks' decision against the Edison Company and in our favor, frees these lamps from any taint of

„o-«:2T::..rc::c:::. the buckeye electric CO., ClevelanH, 0.

r'"^°^—!Si!'^ "IDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

IHAKCFACTITBKD BY

PHILLIPS INSULATED WIRE CO.
NEW YOKK OFFICE: 39-41 Oortlandt Street. FACTORY: PAWTTJOKET, K. I.

AeBNCIEB

:

Electric Appliance Co., CHICAOO. Partrlck A Carter Co . PHIIiAl>BI<PHIA. Klectrlcal Bneineertns Co., MINNBAPOIiI^.

%
OJsT

Push Buttons
IPOR,

The finest designs and best assortment ever offered. Can
make immediate shipments of every kind from stock.

ASK FOR QUOTATIONS. STATING QUANTITY.

Also a complete line of Electric House Goods at the same
reduction.

HUGH McMillan,
1424 Woodward Avenue,

DETROIT, - MICHIGAN.
aiBKTION THIS PAPBB IN ANSllVERIIire.

MEISSHER'S IMPERIAL

Rheostat anil Stage Dimmer.

Contact made on wires

direct instead of on seg-

ment face.

Changes from light to

dark and vice versa, made
perfectly even and gradual.

Finest scenic effects

produced without difficulty.

INCOMBUSTIBLE,
DURABLE,
COMPACT and

REASONABLE IN PRICE.

Meissner's Improved Theatrical Focusing Lamp—best

in the world.

Meissner's Focusing Lamp for photo-engraving and ster-

eoscopic work has no equal.

For particulars apply to

WASHINGTON ELECTRIC CO.,
197 and 199 S. Canal St., Chicago.

• !• N'T
Place your order for Converters until you have

investigated THOROUGHLY claims made by us.

HORNBEROER ELECTRIC MEG. CO.,
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1894. APRIL 1894.
mmi SUN. MON. TUES. WED. THUR. FRI. SAT.

5i?
12 13

IS 20
26 27

utmi

MARCH
pTI^pJ^^K?l^<!lMF^!

I
91

8
9^ \_/92 mm

21

MOON'S I^EWMOON. FIRST OR. FULL MOON. LAST OR.

PHASES. Btn latn i9tn ann

DAYS IN APRIL
~V^^^n You Sliould. Send. XJs Your Order E^or

ALL ELECTRICAL SUPPLIES.
Send for Catalogue if you have not one already.
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To Be Closed Out May 1st.
X^or tlie 3iTe2^t 3ivi:or3.tl:L , CS-ood.s

Buy your material for Spring Construction of us. Look at Sample Prices

below. Everything else in proportion.

Lamp Cord 70 per cent, from Manufacturers' List.

D. P. D. G. Insulators $28.00 per M, net.

Standard No. 4 Porcelain, our No. 962 4.00 per M, net.

All Porcelain Insulators 60 per cent, discount.
High Insulation Brackets 40 per cent, discount.
Socket Insulating Bushings $1.25 per C.

Our prices are SPOT CASH and this advertisement must be mentioned to obtain this greatly reduced price list.

We positively cannot exchange any of these goods as they are all standard stock and we promise that they are in good
condition when leaving our hands. Entire stock for sale in part or bulk, and stock always open for examination.

ANSONIA ELECTRIC CO.,
RANDOLPH ST. AND MICHIGAN AVE

(FORMERLY THE ELECTRICAL SUPPLY CO.),

JAMES B. WALLER, Assignee.

PIONEERS IN THE BUSINESS.
O
z
o

<
CO

a.

E
<

SIMPLICITY OF CONSTRUCTION has al-

ways been our aim, and our New Alternating Lamp,

as shown herewith, is by far the simplest arc lamp

ever manufactured.

Arc Lamps for

(INCANDESCENT CIRC|JITS.
RAILWAY CIRCUITS.
(alternating CIRCUITS-Secondary

And a full line of lamps for special purposes, in-

cluding Photo-Engraving, Stereopticon, Ophthal-

moscopic, Theatrical, Search Lamps, etc., etc.

TTirrite for Catalogue.

ELECTRIC CONSTRUCTION £ SUPPLY CO.,
TELEPHONE BUILDING. NEW YORK. Establisbed 1881, UNITY BUILDING, CHICAGO.
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UNK-BUT MACHINERY CO.,
EDgineers—Fonnders—Machinists,

General Office and Works, 39th St. and Stewart Ave., nnTPAPn TT Q k

City Sales Office, 21 and 23 So. Jefferson St., UnibaiiU, U. 0. A.

DESIGNERS AND BUILDERS OF

Machinery for Handling Coal ui Ashes.

We have equipped tJie power plants of the following well-known
firms with machinery for handling coal from cars, barges and
wagons to boilers, and for taking ashes from under boilers to dump:

\\ \K'1V

New York Edison Co., Elm and Pearl Streets, New York.

Pabst Light, Heat & Power Co., Milwaukee, Wis.

Milwaukee Street Railway Co., Milwaukee, Wis.

Cass Avenue and Fair Grounds Railway Co., St. Louis, Mo.
West End Street Railway Co., Boston, Mass.

New York Steam Heating Co , New York.

Washburn & Moen Mfg. Co., Waukegan, 111.

Spreckles Sugar Refining Co., Philadelphia, Pa.

Illinois Steel Co., Joliet, 111.

Illinois Steel Co., South Chicago, 111.

Auditorium Hotel, Chicago.
P. Schoenhofen Brewing Co., Chicago.
Pabst Brewing Co., Milwaukee, Wis.
Franklin Sugar Refining Co., Philadelphia, Pa.

Anglo-American Packing & Provision Co., Union Stock
Yards, Chicago, and many others.

SOLE MANUFACTURERS OF

Especially Designed for Heavy Duly at High Speed.

NOTJE;—The Ewart is the ONLY CLUTCH which can be properly

cast as a part of a driving pulley, rope sheave or gear, so that, when thrown out of

engagement, the Clutch Mechanism is at rest, and accessible for adjustment, etc.

cwLtTE POWER TRANSMITTING machinery

^(DT Stea^ncL G-enera-ting Flaunts,

SHAFTING
,f

"'^
°^ \^'^^.'^''

. , SHAFT BEARINGS, PULLEYS and GEARING,
Up TO lb InCneS in Uianieier. or any size, and of superior quaUty and design.

Rope Sheaves, Band and Fly Wheels. Manilla Rope Power Transmissions.

'^^ Tlie STANDARD Water Tube SAFETY Boiler.

ABSOLUTE SAFETY WITH HIGHEST POSSIBLE ECONOMY.

Correspoars-d-ezice Solicited.. LINK-BELT.
Trade-Mark.
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THE BRUSH ELECTRIC CO.,
CLEVELAND, O.

Arc Lighting Apoaratus,

Incandescent Lighting Apparatus,

Alternating Current Apparatus,

Electric Motors and Generators,

Arc Lamps.

Don't make a
Alternating Arc
investigating

^'i::\f%

By Buying any
Lamp before
the

MOIT-AHC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-

equaled simplicity with absence of all objectionable features heretofore
present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers will be STUCK on because they don't

have to MONKEY with it every few days, taking it down to clean

and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY CO., Buffalo, N. Y
O. M. ANCIER & CO., Agents for New England.

116 Bedford St., Boston, Mass.
McDOUCALL, LUCAS & CO., General Western Agents,

"The Rookery," Chicago, III.
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The C & C Electric Company
JLre Frepared. to Kiirnisli

MULTIPOLAR DYNAMOS,
Direct Driven or Belted, in sizes up to 250 H. P.

BIPOLAR DYNAMOS,
Up to 100 H. P.

Electric Motors, Automatic or Hand Controlled.
Complete Plants for Power Transmission.
Isolated lighting plants. Central Station Apparatus.

General Office:

143 Liberty Street, NEW YORK.
Works: GARWOOD, N. J.

on CENTRAL R. R. of N. J.

nRAwr'n mwn-ir.ifB.i •^^C****. **1 Madison Bt., BOBTOW, 63 Oliver St..
IfK.A.NCH Uiri<-1CKH

. ^ ciiBVJBI<A»i l», Cnyahoea Bnildine. PH1JUADE1.PH1A, 633 .

Consolidated Car-HeatingCo.,
Chicago, III. ALBANY, N.Y. Coatecook, P, Q-

Electric

Car - Heating.
Regulating Switch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

In Practical Operation in More
Than as Iieadlns Cities in

V. 8. and Canada.

P
We are prepared to furoish flrst-olass telephone receivera In quan-

tities at very low prices.

Our complete outfit, including transmitter, receiver and signaling
apparatus, will be ready for delivery after February 15th. These
outfits will have an automatic circuit-changing device, which we
guarantee Is no infringement.

1V« are hebdqaarters for telephone receiver shelle, per-
manent bar magnets, magneto bella, line material, etc.

THE MESCO DRY BATTERY
Is recommended for telephone transmitter and all other opea circuit
work. Over 200.0U0 ia use. P*ClCl!:«» MfuUCA^O,
making it the cheapest reliable open circuit battery on earth

.

C^ET OUR PRCrES on Leclanche batteries, zincs, Manhattan
door opener (no pnsh-out spring required), watchman's clocks (just
out). Special low prices on speaking tubes, whistles, bronze push
buttons and annunciators. We have a Job lot of spun, bronze and
nickel plated push buttons.

If you will send us your address we will get some of your trade

.

Manliattan Electrical Supply Co..

36 Cortlandt St., NEW YORK.

WIRE AND CABLES.
D„«-„ fr»i.„i..„» 4^' ^*\ n • ii-

Every Telephone ^ ' '^^^ Company in the

United States is W''

i

and Gables. Ke-

ard of Higli Grade
ij!

will Cnt Last

yit using Kerite Wire

rite IS the Stand-

Insulation, and

i[K and Out Class

any other on the ^,,„,|j|^
*^ Market.

SEND FOR SAMPIiEIS AND PRICES.

GUSHING & MORSE, W. R. BRIXEY, Mfr.
(General Western Agents,

225 Dearborn St., Chicago. 203 Broadway, New York.

THE DIEHL ELECTRIC FANS.
NO BELTS. NO SHAFTING.

CEILING,

FLOOR COLUMN,
COUNTER COLUMN
FANS

FOR DIRECT CURRENT.

Sendfor Catalogue contaluing cut

NEW TYPE
DESK PROPELLER FANS

FOR DIRECT
OR

ALTERNATING CURRENT.

ofOUTnew "ELECTKOtlER" FAN.

DIEHL & COMPAJfY , Hew York City.

( f ( , 1 '
''

' 'N

™|BP'

THE CHLORIDE

ACCUMULATOR.
Celts from 10 to S,000 amp, hours

Capacity,

Central Station and Traction Cells a Specialty.

BAHERIES FOR ISOLATED LIGHTING AMD

POWER PLANTS.

Catalogue gives FACTS and FIQUBES.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Building:,

PHILADELPHIA, PA.
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THE ALLEN SOLDERING STICK,
:A Sulstitute for Resin, :>lcids and Soldering Salts.

ALWAYS READY FOR USE.
MakOfl n joint Ihfit win not corrode or in any wiiy nITcct llu- HiirrouncJiDp Insulation, in le88 time

than it can bo iiindo in nny other wny. Niivew more tliiiii itw ooMt In no time.
C^bcaper than AcIiIn or Halts.
l\o WaHle— l*'o ICi'eaUaffi'.

Tlie ALLEN SOLTJKliING STICK Is undoubtodly tiie RiiMitost Improvement that has ever been

made in a eolderln^,' coinponiul. It io d6^tlnod to entirely displace acids, reainn or Bolte, as it possessee

the oomblnod ndvautaKea of all of them with nu added eoDveulonoe and at a less price.

Nend Twcnty-llte Cents f<»r a Moniple fiitii-k.

It Is put up regularly Jo round stioka six Inches long and one Incli in diameter, In individual

wooden boxes. It is applied by simply rubblog the stick on the Joint, when heated, making a perfect

joint without in any way corroding the wire or nffectlng the Insulation, There is no waste as the stick

can bo usoti down to the last particle. It can be carried about in the grip or pocket without danger of

breakage, and is always ready tor use-

Try it and >ou will use nothloff else. It is to your interest to test the
merits of the above claims.

One stick Is more thon equal to a half pound of Bolderiog salts.

ELECTRIC APPLIANCE COMPANY,
E.relu»ive 3IantiJacturers, !i42 Iladlson (Street, CHICAGO.

The Osliorne Steal Eniineerins Co.,

Rooms 7M-71B, 167 Dearborn S:., • Chicago.
Representative work now in course of construc-

tion, 2 000 H. P. Heat, Light and Powei Plant for

the Pabst Heat, Light & Powr^r Co., Milwaukee, Wis.

Thoee who contemplate the construction of simi-

lar plants on improved and economical lines will

do well to communicate with us. Firat, be sure

you will get the best, then go ahead.

SAL-AMMONIAC.
Gnaratteed 0?er 99 Per Cent. Faie,

101 Klnzle St.. Chicago.

Don't Make a Blunder!
But have your burned-out armature rewound

by us with our

Improved Insulation.
Satisfaction guaranteed in all Electrical repairing.

Storage batteries recharged and repaired.

Andrevrs & Haschke,
Gaff Bailding. 13 and 15 S. Canal St., Chicago.

MICA All Sizes

and

QnalitlK

For BleetrlcBl Pnrposes.

EUGENE MUNSELL & CO.,
SIS Water Street, New forh.

W. H. SILLS, 86 LaJe Street, CHICAGO, ILL.

Sole AgentBfor rMicanite."

l^IRT INDICATORS.
I have purclmsed the Wirt Luboratory from tlic uBflignec of tlie Ansonia Electric

Co., together with ii large stock of Wirt Indicators; these instruments are all new and
in flratclass condition. They include indicat rs for direct and alternating current
ranging from 10 to-1,000 amperes and from 21 to 3.000 volts. While ihia slock lasts I

will make extremely low prices. Apply to the undersigned or to your regular dealer

f'HARIjW.m irrWT. r,tt HtU /tvfnuf. rhiftiiin. III.

< BRASS FOUNDRY.

K^ BATTERY ZINC*
5 S. C. ELECTRICAL SOPPLY CO,,

UJ SIOUX CITY, SOAVA «
Ready Made Cut Geari.
Ready Made Cast Geart.
Ready Made Brass Gears.
Gears Made toArder.
Gear Cutting.
Gear Book. I 6 cents.
Treatise on Gears, $1 .00.
Gear Cutting Machines.
GEORGES. GRANT,
Lexington, Mass-
and 126 South 11th St.,

Philadelphia. Pa.

RE

THE PDLLMAN ELECTRIC CO..,

winding
eleqjrk; MACHINERY,

pairing
armatures, fields and CONVERTERS.

Motor and Dynamo Inspection and Maintenance.

44 So. vJefferson Street, Chicjlg-o.

me BISHOP GUTTA-PERCHA CO.

THE BEST QBADES OF

For under ground, under water, and all other conditions.

Address 420-426 East 25th Street, - - NEW YORK.
HENBX A. BKED, Secretary and Manaser.

BOSTON.
PHILADELPHIA. Chicago Branch, 93 and 95 Lake Street.

TT.
ST. LOUIS.

DENVER.

^«^ Qm/U^ ^^^^d^^f y^C 3̂f^eit^<^

,

.^feffze^^ fd (^/aA'Se: (So^^^^j '^-^^al'/k^/Zen/iUa, ^ieft-naj -^-t. (^re/eMtfula.

MANUFACrnKERa OF -

DIRECT CURRENT MULTIPOLAR DYNAMOS @ GENERATORS.
Theee raachinee are constructed with oatside revolving armatureg, without and with Bpecial commutator, as desired. They have proved remirkably eflaclent and economical. Used largely in Enropeau Oentral

Stations. They are slow-speed machines, made for direct connection to engine without belting, and In sizes from 20 H, P. to 1,500 H. P.

HICiH^PEBU BBIiTED SI£9IE9iS DYNA9I08
Are copied extensively In this country as "Drum Type." We are bnilding these machines in sizes

from IH. P. to 150 H. P.

ALTERTVATfRKi} ANO IIIDJLTIPHASJB CIJRREIIfT I>XNA9IO»
With laminated field and armature, in sizes from 1 H. P to 4,000 H. P., for belted or direct coupling,

mOTORS
Of every speed for direct, alternating or multiphase current, in sizes from 1-10 H. P. up to 4,000 HP.

Durable and economical in operation.

For direct and alternating current, for constant potential and series machines.

SIE9IRIVS ARC liIGHT CARBONS
With either solid or soft cores, which are the most economical in the world and give a steady light.

AIiI^ IAit»TR1T9IBKTs^
Requisite for the regulation of electric apparatus; also the Siemens Voltmeters and Ammeters and

Automatic devices made in Berlin.

GENERAL OFFICES, MONADNOCK BUILDING, CHICAGO.
New York Office, 13^ Liberty Street, Cincinnati Office, Perin Building, Denver Office, 618 Boston Block, St. Louis Office, Bank of Commerce Building
Salt Lake City office, Dooly Block. Boston Office, 31 Milk Street. Pittsburg Office, 830 Liberty Ave. Buffalo, N. Y. Office, Erie Co. Bank Building.
New Orleans Office, 42 Union Street. Troy, N Y. Office, 43 Fourth St. Philadelphia Office, 531 Chestnut St. SanJFrancisco Office, 508 California Street.

Briait-ftfelaMMcli|titW-i.
Switches.

500 Volt Cut out8.

S. M. Main

and Branch

Covered

Cut-outs.

K. W. Main

and Brat eh

Cutouts,

Fusible Cover.

All these and many others

do we make.

Sockets.

Fixture Cut-outs.

Bugs, Plugs and

Horse Shoes.

K. W. Roseites,

Cleat Concealed,

Combination

and

Square B tse

for Moulding.

We have the only real

China Switch.

BRYANT ELECTRIC COMPANY^
BRIDGEPORT, CONHT. Monadnock Baildinff, CfllCAGO, ILIi.

THOS. G. GRIER and EDWARD R. GRIER, Western Representatives.

HP"T«
[ANUFACTORY.

*) - m-IS6GRE£N£0r

CI]aP^fl^ifw»/^'''BROOKLVN,N.Y.

iiiki

SAL AMMONIAC
(EliECTRIC BRAIID)

ForElectrical Purposes
SRaNP-I Guaranteed 98/99% and free of lead and iron.

If you want the best quality ask your dealer

I for this brand. Imported by

A. KUPSTEIN & COMPANY. 122 Pearl St.. New York.
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Eugene F. Phii.lip8, Prest. W. A. Hathaway, Treaa, W. H. Sawteb, Seo'7.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, R. I.

UILWAY FEEDER AND TROLLEY WIRE,
ELECXKIC LIGHT LINE WIRE,

Incandescent and Flexible Cords,
AMERtCANITE. MAGNET,
OFFICE AND ANNUNCIATOR
FARADAY CABLES. WIRES.

NEW YORK OFFICE, P. 0. Ackerman, 10 Cortlandt Street.

MONTREAL BRANCH, Eugene F. Philllpfl' Electrical Works

E$TABJLISH£I> 1S48.

HEMINBRAY GLASS CO..
OFFICE, COVINGTON, KY. FACTORIES, MDNCIE, IHD.

standard Screw Class Insulators, Floor Insulators,
Class Break Knobs, Battery Jars,

Arc Light Clobes for All Systems,
Colored Class Insulators^ to designate different currents.

WORK ON SPECIAL DESICNS A FEATURE.
Send Model or Drawing and we will furniah estimates.

THE

"CLARK" WIRE.
For Switchboard, Railway and Motor use, we make all

sizes of Stranded and Flexible Wire and Cables with Clark's

InPulatioD.

The Clark Wire has been before the pnblic and In use for

the pa9t nine years, and has met with universal favor.

Thousands of miles of this wire have been sold, and

are in use throughout the United States and Foreign Coun-
' tries, and the demand for it is congtantly increasing, because

it always gives perfect satiefactlon.

Western Agents,

GHEAT WESTERN MFG. CO.,

Chicago, III.

In a Letter from ttie Inspector of tlie Boston Fire Under

writers' Union, lie states: " A Thoroughly Reli-

able and Desirable Wire in every respect.'^

The Rubber used in insulating our Wires and Cables ts es-

pecially chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weather, and Is not affected by heat.

We guarantee our Insulation wherever used. Aerial. Under
ground or Submarioe, and our net prices are as low, if not

lower, than any other firSi class Insulated Wire.

We ehall be pleaded to mail Catalogues with Terms and
Discounts for Quantities.

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St., Boston, Mass.

Henry A. Clabk,
Treas. and Qen'l Mgr.

Send for Catalogpae.

Herbert H. Edstis,

Prest. and Electrician

MANUFACTURERS OF HIGHEST GRADES OF

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N J.

(
JOHN A. ROEBLIKCS SONS CO., Chicago, 171 lyake Street.

AGENTS' • "^^^ FBANCISCO, 85 and 87 Tremont Street.
NEW TOKK, 117 lilberty Street.

HAYDEN- BOOKER MFG. CO.,
UAKUFAOTUKEBS OF AT.T. KINDS OF

Open and Closed Circuit Cells,
AUTD •mr.AT.-pftp EN"

EVERYTHING IN THE BATTERY LINE.

2140 DeKalb St., St. Louis, Mo.
M. M. HATDEN, President and Manager,

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELECTRI-

CIAN when writing to advertisers.

Storage Battery Cells.

^
KEWTOSr BIJBBEB CO.,

178 DeTODsMre St., BostoB.MagB*

•"AOTOBT NEWTON UPPER FAIiLS, MASS.

THE CORRESPONDENCE SCHOOL OF TECHNOLOGY
rtXTiTTTiT ATVT"n nUTn instruction by correspondence. Electrical, Steam and otlier Branches of Engineering.—E. P.Roberts, M. E. ; G. T. Hanchett, S. B.
L>ll£l V XiJjAIN JJ) UniU., Oscar Antz, M. E.; Jas. Ritcliie, B. S.; Franls. C. Osborn, C.E.; F. Yensen: L. S. Siebel; H. J. Cooli:: J. N Ricliardson. Send for circular

Incandescent Lamps Repaired.
NEW YORK ELECTRIC COIWIPANY, Canisteo, N. Y. and 225 Dearborn St., Chicago.

VULCANIZED FIBRE GO.

£iSa?.A.3BXjXSTTTII> 1873.
SOIiE MANVFACTIJB£BIS OF

HARD VULCANIZEO FIBRE
In Sheets, Tubes, Rods, SticlvS, and Special Shapes to order. Colors, Red, Black and Graj'. Send for Catalogue and Prices.

wii^^iiAeTONlDKi.. The Standard Electrical Insnlating Material of the World, n uK#sSr^ N. Y.

A Portable Testing Set that is Portable.
THE ACME is an evolution from and improvement on our T 305, vfhich is in use all over the

country. It contains a very sensitive D'Arsonval galvarometer, a 'Wlieatstone Bridge whose theorttical

lange is from .001 to 10,000,000 ohms, a silver chlor.'de batttry and double contact key. Everj thing com-

plete and ready for the measurement of resistance.

Send. tOTT Oliroulax- Xffo. BBS.
We manufacture all kinds of apparatus for electrical measurement. Catalogue T, deeciibing it,

will be mailed free ONLY if this advertisement is mentioned.

"Acme" Testing Set. QUEEN & CO., Incorporated, 1010 CHESTHUT STREbT, PHILADELPHIA. M. T." Voltmeter.



xii WESTERN ELECTRICIAN. April 7, 1894

ESTABLISHBD IK 1861.

E. BKGGOT,
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QAS AHD IIiICTEID

FIXTURES.
ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-SmUrOH BTOBX—

8184 Michigan Avenue*

FOR SALE.
Eighty-one (81) dynamos and motors,

In stock ready for shipment. Send for

our bargain li t. Ev^ry piece of appara-
tus guaranteed.

Chas. E. Greg^ory Co.,
4g-49 8. Jefferson 8t.. C^ilfago, 111.

FOR SALE.
Controlling stock in a gas and

electric light plant.

Address "H. B."
Care Western Electrtcian,

Lakeside E Idg.. Chicago.

FOR SALE.
In alternators we have 300 T.-H., 50O and 750

Westinghouse 1, 2 and 3,0 iO Slattery,
In arc '20, 30 and 45 Brush, 25 and 60 T.-H. and a

lot of T.-H. arc lamps, K2 and D.

Rose Electric Liilit Snply Co.,

ST. LOUIS, MO.

A practical electrician with eleven (ii) years'

experience in shop work, constructing and
operating electric plants, wants position as elec-

trician or supertindent. Familiar with en-
gines and boilers. Best of references.

Address, *'EIitCTKlCIAHi,"'
112 Market Street, 2d floor, St. Louis, Mo.

POSITION WANTED.
By a youDg man who has had twelve years' ex-

perience as Electrician and Manager of Central
Stations, both Arc and Incaudescent Lishting, St.

Eailway work; also understands both Steam and
Water Power; can furnish best of recommendations.

Address INCKi^A^ir,
care 'Webtekn Eleotbician,

No. 6 Lakeside Building, Chicago-

POSITION wanTedT"
As manager or superintendent of electric street

railway, elec(.ric lightlug or gas plants, or the
combinnlion of all three plants. Am fHmiiiar with
the construction and operation of all, having had
years of experience as superintenrtent of such
plants, singly and .combined. Position desired
where ability and hard work will be recognized,
and appreciated, good reference. Correspondence
BOliciied. Address '«;. IC,"

care Westebn Electrician.

6 LAKESIDE BUILDING, CHICAGO.

PUBLIC SALE."
On May I, 1894, will sp>11 to highest and best

bidder our entire' 750 light a. c. plant, in Al con-
dition, and city contract, which pays $1,840 per
annum and expires in about (-ix years. Terms of
sale, one-third ca«h, balance in one and two years
on approved security. Address

Harrodslinri Elcc, Light & Power Co,,

Sleepers Between Chicago and Milwaukee.
The Chicago, Milwaukee & St. Pau\ Railway is

now running sleeping cars with drawing rooms on
night trains between Chicago and Milwaukee.
Sleepers can be taken in Union Passenger Station
any time between 9:30 and midnight, train leaving
Chicago at 3:00 a, ui., arriving at Milwaukee at
5:15 a. m., passengers remaining in sleeper until
7:30 a. m. Similar arrangements Milwaukee to
Chicago. Berth rate $1.60. For further particu-
lars, for tickets and berths, apply at City Ticket
Office, 207 Clark St (Telephone Main 2190), or at
Ticket Office, Union Passenger Station.

ASSIGNEE'S SiLE,

Notice i3 hereby given that the under-

signed assignee "will receive bids in writing

for the entire unsold stock of the Acsonia

Electric Company, insolvent, or any por-

tion thereof. Bids will be received until

12 o'clock no:D, April 16, A. D 1894, at

the office of the undersigned, 103 Michi-

gan Avenue, Chicago, Illinois. List of the

stock and the stock itstlf may be found

and examined at the above addrc ss. Terras

cash. Bids to be approved by the County

Court of Cook County.

JAME3 B. WALLER,
Assignee.

Dated Chicago, April 3, 1894.

NSTRUCTION^'MAIL
In Architecture, Architectural Drawing,
Plumbing, Heatiug' and Ventilation
Bridge Engineering, Railroad Engineer-
ing, Surveying and Mapping, Mechanics,
Mechanical Drawing, Mining, Engliah
Branchea, and

ELECTRICITY
Diplomas awarded. To begin students neeh

only know how to read and write. Send for FREE
Circular of information stating the subject you
think of studying to THE CORRESPONDENCE
SCHOOL OF MECHANICS AND INDUSTRIAL SCIEN-
CES, Scanton, Pa.

4000 STUDENTS

The Standard Open Circuit Bat-
teries of the World.

Send for Circdlar and Pricks.

THE LEGLANGHE BATTERY GO.,

1ir to 117 East 131st St., N. Y.

StilweJl's Patent Live Steam-Feed Water Purifier^

Removes all Impurities.

Entirely prevents SCALE In Steam
Boilers. Catalogue on application.

STILWELL & BIERGE NF6. CO.,

DAYTON, OHIO.

D'UNCER
LONG
DISTANCE
ELECTRIC
TELEPHONES.
Sold outright. Protected by

patents which are guaranteed
against infringement. Works
satisfactorily on long or short
distance; requires no cleaning
or repairs; claimed by disinter-
ested experts to be the best tele-

phone made. Adopted by the
Twin Wire Telephone Company
of Chicago, and will be used by
the city in connection with it.

The I>'Unger Electric
Telephone Mfff. Co

,

167 D.^arborn St, CHICAGO.

Cleats, 2 or 3 wire, glazed. $30. Pi" 1,000

insulators, " 12. "

Rosettes, fii^(--k-sH, " 6. " loo

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

•.' INSULATOR COMPANY,
15 Custom \iou&<& St., Boston.

HuEBEL & Manger,

BRONZE PUSH
BUTTONS,

WINDOW AND
DOOR SPRINGS,

FLOOR PUSHES,
SWITCHES.

Send for New Catalogue.

]lIanDfflrtnr.>rB,
286-290 Graham Street, BROOKLYN, N. Y.

PIaATINUM
For all Purposes.

Scrap and. Native Platinum Purchased,

BAKER & CO., 408-414 New Jersey
Kailroad Ave.. Newark, N. J.

CAPITOL
1 aM lacllfle Worts.
Manufacturers and Dealers In

Electrical Supplies
OF ALL KINDS.

Electrical Repairs a Specialty,

KLiKCTBICAI. C01VTBACT0RI».
Room 21, 83-85-87 Filth Avenue, Chicago.

For the "WESTERN ELECTRICIAN,"

LAMP
LIGHTING
SCHEDULE.

Moonlight System
FOR 1894.
Now Ready

£>x*loe, as Oei3.ta.

Electrician Publishing Co.,

6 LAKESIDE BLD6.,

CHICAGO.

^J MIAMISBURG ELECTRIC CO.,
MIAMISBURG, O.

Imperial Dry Battery.
Guaranteed the best Dry Battery ever made.

Internal short circuiting or local action is eliminated.

Will not deteriorate when not doing work.
Will hold ila first value over long periods of time.

Internal resistance, small, high and constant, E. M. F.

Will not run down or die on the shelf.

No bursting of seals or oozing of salts from the top.

ALL BATTERIES GUARANTEED. SIND FOR CATALOGUE.

The Safety Insulator
Does not injure the insulation of the wire,

presents a neat appearance, is put

up readily without the use of

screwdriver .or other tool.

McLeol WarJ & Co..

Send for
Circular and
Free Sample.

91 liberty Street,

•SEW fORK.
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VICTOR TURBINE WATER WHEEL.
The attention of ELECTRIC COMPANIES is called to this CEr.E.

BRAXED WAXER WHEEL as particularly adapted to their use
on account of its remarkably steady motion, Iiipfh stpeed
and e'l'^a^t Efficiency, and lai-;::e Capacity foritsoiameter,
being donble the PoT^'er of most wheels of same diameter. It is used
by a number of the leading electric companies with great satisfaction. In the
economical use of water it is without an equal, producing the highest per cent
of useful effect ^fuaranteed.
SEI^I> FOR CAXAEOGUE AN1> PARTICHEARS.
Our Horizontal "Victor" is highly recommended, as no gears are required

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of 12 inch VICTOR

TURBII^ES arranged on a horizontal shaft with Cast-iron Flume, Draft

Tubes, End Bearings for Shaft and Driving Pulleys complete, all mounted upon
a r.ubstantial cast-iron bed plate. The entire arrangement is very complete and
stvictly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation

admits of their use, we recommend them.

STILWELL & BIERCE MFG. CO., DAYTON, OHIO.

APE YOU IN THE SWIM? We are; and are just luxuriating in the

warmth of the encomiums received regarding our goods. If

you are not, do not hesitate any longer to take a dive in and

swim along with us. We will stand by you, take our word
for it. If you are but a beginner, no matter; we can put

you on a line that will enable you to calmly swim along

against the dashing breakers of opposition. We are known
as the LAW BATTERY COMPANY, and will be found on the beach at 85 John
St., New York, ready at any time with our line of Double Cylinder, Carbon and Clay

Porous cup cells, and Battery materials in general.

YOn fflLL OBLl&E

Both Advertiser and Publisher

by Mentioning the

iriciaD

When Writing to Advertisers.

^vCost Sio.ra.'ble Cells ^roca.'u.ceia.-

'jc:Et.TJsrr^iT>

ST- ^

a

o

DC

Manufactured by The Butlcr Hard Rubber Co., 33 Mercer St., N. Y.

SILK BRAID
For Incandescent

Lamp
Filaments.

The greatest care taken in prodacing a nniform article.

BOSTON BRAID MFC. CO.,
27 Beach Street, Boston, Mass.

SPEAKING TUBES AND WHISTLES.
Oral, Electric, Pneumatic and Mechanical

ANNUNCIATORS AND BELLS.
Fall Jjine Aln^ays in Stock.

W. R. OSTRANDER & CO.,
204 Fulton St., New York.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. Y.
^^Send for New CAtaloqde. Out August l3t.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
ftrives more power as to diameter w^ith a

hierher percentase of useful effect ihan any other
Wrttfr-wheel heretofore made. All sizes, right and left

hand, are built from patterns perfected under systematic tests la
the Holyoke Testing Flume.

Parties having power plants which are unsstisfactory , and
those contemplating the improvement of powers, will find It lo
their interest to confer with me, as I am willing to gn^ar*
antee results Avhere others have failed, no mat*
lerT^hatmakeof tni'bine hasheen in use. !*iTAT£
RVQIIIRF9IEXTIS AND SEND FOB CATA-

S. MORGAN SMITH. York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

WECO CARBON BATTERY.
Higb ElectroiotiTe Force. Small Internal Resistance.

LITTLE LIABILITY OF CARBON BREAKING IN SHIPMENT.
SUITABLE FOR BELLS AND GAS LIGHTING.

Prices on Application,

WESTERN ELECTRIC COMPANY. ---^
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PAETIOULAELT ADAPTED TO DEIVING

Electric Light and Power Stationis
j^ On acconnt of Its high efficiency at all etagea of gate, eteadlneea of motion and eaey working frate. the con*
'^ Btrncllon of which mabee It the moet BeoBltlve to the action of a sovernor of any wheel on ihe market.

SEND FOR CATALOGUE ^^^^-'^^^^'^i-"^''-'
-^y^l^^--^^l''-^°^^'<'^^^'^^^''^<^

THE DAYTON GLOBE IRON WORKS CO.,
SUCCESSORS TO

STOUT, BULLS A TEMPLE. DAYTON. OHIO.

Artistic Slate
FOR

Swifoh Boards,
Mwitrh Baoes.

Ulieostat Boxes and Bases,
Battery Boxes and Covers,

Fuse Boxes and Bases,
And for Lamp Bases,

All Purposes Requiring

Slate, plain or finished.

We sell the finest Vermont Slate, and finish in

Dull BIsek.
Polished Black.

Bloodstone or Uarbleized.
Italian, Tenii«'nsee, and

Vermont Marble.
Mexican onyx and

Crralned Woods.

Very low prices quoted on sizes to order.

The Independent Electric Co.,
39th St. and Stewart Ave., CHIOAOO.

CONTRACTORS.
Electric Light Wiring, Fire Alarm Systems

Annunciators, Bells, Tubes, etc.

THE ALLEN-HUSSEY COMPANY.
Tel. 3626. »35 Dearborn St., Cliicaso.

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for office ot

home use, is Issued by the Burlington
Route. Copies will be mailed to any ad-

dress on receipt of twelve cents in postage
by P. S. EnsTis, Gen'l Pass. Agent, 0. B.
& Q. R. R., Chicago, 111.

TELEPHONES!!
This company is manufacturing

A Compound Magneto Telephone
which it sells outright under a guarantee both as to efficiency and as against infringe-

ment of patents.

It talks as well over one hundred miles as any other Telephone talks over one mile.

This company is also prepared to fully equip Telephpne exchanges, (furnishing

everything from the telephone to the wire and poles). Private lines, Factory plants,

etc., and do all kinds of construction work.

Send for circulars and price lists.

WESTEEN TELEPHONE OONSTEUOTION 00„
539, 540 and 541 Hlonadnock BIk., Gbleago, III.

FUSE WIRE
I

---^,
AND LINKS y capacity.

FOR ALL SYSTEMS. ) ''"^"'^n^orm.

The Independent Electric Co.,

39th SI. and Stewart Ave., Chicago.

HART FLUSH SWITCHES.
5 and 10 Ampere Single Pole.

10 Ampere Double Pole.

10 Ampere Three-way.

The Only Snap Switch that has

PROVEN A SUCCESS.

For Sale by All Snpply Houses.

THEHART&HEGEMMMFOCO..
HABTFORD, GONHr.

bilatthe World's Fair, Section S, Space 5, South-

west Gallery Electricity Building.

C-S SPECIALTIES.

G-S Flush Double Push Switch.
Single Pole—Double Pole—Commutation; 3 Wire, 4 Wire.

C-S Flush Key Switch.
Single Pole—Double Polo—3 Wire.

C-S Flush Automatic Switch.
single Pole.

ELECTRICALLY
MECHANICALLY
ARTISTICALLY PEERLESS.

O-s p Insh Donble Pmh Switch—Bonble Pols.

THE GUTTER ELECTRICAL & MFG. CO.,
27 So. 11th, Street, Philaaelphia, Pa., U. S. A.

We Announce Another Cut in Prices on Our

ALTERNATING and CONTINUOUS CURRENT

Arc Lamps—

Send for our New Discounts and also for Beduced Price List on

The Celebrated Nurnberg Carbons.

GENERAL INCANDESCENT ARC LIGHT COMPANY,
'So. ti07.

]>. C. Iianip.

1 69 Adams Street,

CHICAGO.

N£W YORK.

S. BERGMANN, President.

A. C. liamp.

572 to 578 First Avenue,
NEW YORK.
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MAEO 8. CHAPMAN, Pres. THOMAS 0. PEBKINS, Vlce-Pres. JOHN li. BUNOE, Sec. and Treaa. THEO. GONET, SuBt.

THEMATHER ELECTRIC COMPANY,
GOMPLETE ELECTRIC EQUIPMENTS FOR LIGHTING AND POWER PURPOSES.

Dynamos from 60 to 5,000 Lights. Motors from 1 to 300 Horse Power.

Street Railway Generators and Station Equipment from 50 to 500 K. W.
Correspoadeuce solicited from parties and individuals contemplating; tJie purchasing: or installation

of electrical apparatus of any nature whatsoever.

THE MATHER ELECTRIC COMPANY, Manchester, Conn.
O. ai, AIVGIER & CO., 116 Bedford i^treet, Boston, aiass.. Conti-actors for Slather Apparatus In New Eneland.

8. 91, BJDAKE;, Elmira, IV. T., Contractor for Ulather Apparatus, Northern and Western New Ifork.

<r. ]^C3XjT Gr.^.7EIS, 1X40 Aa:^Xl.ac3.X1.00]S. ^IdSr-* Ol3.loa.SOi TVestern Contractor for aiather Apparatus.

Porlfoiio Coupon.

CUT this COUPON out and eend it to us
with your BUSINESS CABD, and we will
mall you

FREE OP CHARGE,
OUR

Porlfoiio of incandescent

Liglit Specialties,

Which will be ready for diBtributlon

about the 10th of April, 1894.

THIS IS A PICTURE OF

THE GIBBS SWITCH,
No. lii-lO amp. Double Pole.

Write for prices on our new Specialties.

The Perkins Electric Switch

Manufacturing Co

,

Main Office and Factory:

HAKTFOBD, - - COIMIV.

Chicago OflBce and Storeroom,

1536 MONADNOCK BLOCK,
Q. W, CoNOVEK, Western Manager.

SPECIAL ANNOUNCEMENT.
a 99THE HELIOS

SPECIAL ALTERNATING ARC LAMP
Can be run three in series from 105 volt secondary circuit,

STANDARD ALTERNATING ARC LAMPS
Can be run in multiple from 50 or 100 volt secondary circuits by Spencer Economy Coils.

No Special Transformers Necessary. No Dead Resistance Required.
No Change of Wirlns.

SX>£30Z.^.X< Ifl-OTIOEl.
HellOB Carbons will be sold only with the Helios Lamp, The Helioa is the only lamp that has a legal
right to use the reflector plate between the standards, without which one-half of the light la wasted.

HELIOS ELECTRIC CO., 1310 Filbert St., Philadelphia.
Eastern Agents:

STANLEY ELECTKIC MFG. C0.»
Pittafield, Mass.

Eastern Penn. and Southern, N. J. Agency:
THE MOUNTAIN ELECTRIC CO.,

Denver, Colo.

Western Agents:
THE CENTKAL ELECTRIC CO.,

Chicago, 111.

Soulhwestern Agent:
ST. LOUIS ELECTRICAL SUPPLY CO.,

St. Louie, Mo.
Canadian Agency: Canadian General Electric Co., Toronto, Canada.

We Want Western Business.

LA ROCHE ALTERNATORS.
MANOFACTDRED IN SIZES FROM

25 to 5,000 Lights,

SINGLE OR MULTIPHASE.

Direct Connected Dynamos.

Direct Cnrrent Generators.

PHILADELPHIA, PA.

DISTRICT OFPICE3:

Wew York, San Francisco,

Boston, Chicago,

Knoxville, St. lionis,

Cincinnati, Pitts Iftnrg, Dlobile.

l,O0O Liight Alternator.

HOOD & OSBURN, 239 La Salle Streat,
oscxo.A.a-0.

OWEN FORD, Rialte Buildinn,
so*. XjO'crxs, Axo.
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STANDARD ELECTRIC CO.
General Offices: Suite 625. Home Ins. BIdg., PUIPACn
Works: 313-317 South Canal Street, unibAUU.

Tr^ STANMl SrSTEM OF ARC LIGHTIIlll.

FOR

FURTHER

INFORMATION

ADDRESS
THE
GENERAL

OFFICES.

The ANNUAL REPORT of your plant, soon due, may

suggest additions or betterments for the purpose of

earning a larger dividend for the year 1894.

Perhaps you have not earned a dividend-

In this case there is A CAUSE.

See to it that your station is equipped with modern

machinery—apparatus known to be efficient, dur-

able, and SIMPLE.
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Directory of Principal Electrical and Mechanical Engineers,

B. J. Arnold, Mem: a. i. e. e.,

Consulting Electrical Engineer,

Specialty; Electric Railways and Power Sta-

tions.
43G Bookery, Chicaeo.

N. S. Amstutz,
Mechanical and Electrical Engineer,

New Electrical Devices Perfected for
Shop Construction.

Tests, Plans, Estimates,
Supervision and Expert Opinlone.

5«S The Gnyalioea, Cleveland,

O

LOUIS K. COMSTOCK,

Consulting and Constructing

Electrical Engineer,

1437-38 Hlonadnock Blft., Chicago.

WM. H. BRYAN, M. Am. Soc. M. E.,
Mechanical and Electrical Engineer.

Consultations, Reports, Estimates. Piaup, Specifi-
cations, Superintendence, Tests, Purchasing.

Turner BolldiD^, St. I.oufs.

For the WESTERN ELECTRICIAN,—gi.oo.

—

Chas. G. Armstrong,

Expert and

Electrical Engineer,

Auditorium To"%ver, Chicago.

Frederick L. Merrill,

Electrical Engineer,

Specialty: Storage Battery Work.

304 Bookery. Chicago

William Goltz,

Electrical Engineer
and Contractor,

MANUFAOTUREKS' AGENT,

377 Uilwaukee !^treet.

Telephone 912. Slllivaukee, IVis.

O. M. Stone,
Electrician,

Good worJi, aquare work, perfect work; just
Buch work oa our customers want. Fine house
v?ork and repairs a epecialty. Private lines

built complete.

260 H. riark St., Chicago.

Gustave Monrath, c. p,,i. e.

Electrical Engineer,

Contractor for Electric Light and Electric
Power Transraissione.

1417-1419 nionadnock Building,
Chicago.

The Consolidated Eng, Co.,
Designers and Builders of Electric
Light and Power Plants, Electric
Railways, Water Work-'J, Ice Making
and Refrigerating Plants.

821 fine Street, - - - St. liouis.
Alfred C. Einstein, Prest. and Treas.

Thomas V. Hall, Vice- Prest and 8ecy.
John A. Henry, Supt. Eleclricul Con

William D. Ball, b. s (e. e
)

Consulting Engineer,

16S7 Blonadnoclz BIdg..
Chicago.

Telephone Main 3946.

Harry G. Osburn,
Electrical Engineer,

S39 r,a Salle Street, Chicago.
Telephone, Harrison 306.

Estimates and Speclflcations prepared.

Special Attention Given to the
Supervision of Electrical Work.

PATENTS.—Twenty years' experience.
I Send model or skelch and brief description of
' yo r Invention for report as to patentability. Ex-
pert searches and oploionn. Patent causes prose-
cuted and defended. Practice in U. S. Supreme,
Circuit and Circuit Appeals Courts, and U. S.

Patent OfiBce. Send for "Plain Words about Pa-
tents," free. Patent practice exclusively.

JE. B. STOCKING. Attorney at Law,
611 F St., N.W., AVashingcon, I>. C

YOU WILL OBLIGE
Both advertiser and publisher by men-
tioning the Western Electrician when

writing to advertisers.

FOUR NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION Hand-Book.

ONE
DOLLARGOOD%^\0^wm0

BOOKS. ELECTRICIAN PUBLISHING CO.,%^:l;;to^.";r EACH.

CD tJ F? r^ e: VST":

ALTERNATING CURRENT INDICATORS
Are now ready. Before purchasing elsewhere send for our Supplemen-
tary Catalogue which contains the prices and description of the above
instruments, and also a list and prices of other new instruments of

OUT manufacture.

Whitney Electrical Instrument Company,
PENACOOK, N. H.

Fenacook, N. H., r. S. A.—FACTORIES :-SheTbro oke, F. Q Canada.
AeSKTS:

Baltimore, Md., The Poole Electric Co.,
Chicago, 111., Electric Appliance Co.,
Cincinnati, Ohio, Nowotny Electric Co.
Halifax, N. S.. John Starr, Son & Co., Ltd.

Montreal, P. Q., T. W. Ness & Co.
New York City, Geo. L. Colgate. 136 Liberty St.
San Francisco, Cal., California Electrical Works.
Toronto, Ont., Toronto Electrical Works.

The "Ideal" Storage Battery
For all Classes of forlf wliere Liglit and Power are Reprefl,

NORTH AMERICAN PHONOGRAPH COMPANY.
Chioagk>, III., September 13, 1893.

MESSRS. BRADBURY-STONE STORAGE BATTERY CO., Lowell, Mass.
Gentlemen:—We take a great deal of pleasure in being able to laud the merits of the Bradbury-

Stone Ideal Storage Battery for use in connection with the Phonograph, Within the last few months
we have purchased in all several hundred of your cells, and have shipped them on orders to various
parts of the country in almost every conceivable manner. They have withstood the most severe teste,
and have in all cases given entire satisfaction.

Yours truly, . THOS. R. LOMBARD, General Manager,

Thousands in use all over the country.

Bradbury-Stone Electric Slorane Co.,

Boston (fBce, 512 ExcbaDge Bldg. LOWELL. MASS.

WESTINBHOUSE ELECTRIC £ MANUFACTURING CO.,

We manufacture Complete Installations of

EI.ECTRICJLL JLI>I>iLRJLXXJS
For CENTRAL STATION ELECTRIC LICHTINC,

LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BRANCH OFFICES IN ALL LARGE CITIES.
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Alternating Current Generators,
For Central Station Equipment.

Adapted for Arc and Incandescent Lighting.

Guaranteed Equalin Every Respect to any other Type of Apparatus Manufactured.

S25to$50 !"

•411(1 Id lt>tl)ii-

iiil, N'l .xji.'rl.-ti.:.',
I

iiinulilniTy, Thlok plri

rA'loti: limtR KiolOy
mIi wIiimi liill'^i) rriiiii II^

ELECTRICAL BOOKS
Send for Complete Catalogue.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Biiildine. CHICAGO. ILL1

W.S.EDWARDSMFG. CO.,
MANUFACTUBERS OP

Slow Speed and Standard of Simplicity
Close KegiUation

.

and Darability.

Direct Current Apparatus for Lighting Factories, Public Buildings and Isolated Plants,

Improved Long Distance Series incandescent Apparatus for Street and Commercial
lilu^ninat on.

Incandescent Lamps and Sockets for use on Arc Light Circuits,

Correspondence Solicited,

THE UNITED ELECTRIC IMPROVEMENT CO.,
Drexel Building, PHILADELPHIA, PA.

ELECTROLIERS,
Combination Fixtures.

Electric and Combination Bracl^ets.

EXCLUSIVE DESIGNS.

LOW PRICES.

SEND FOR CATALOGUE.

21 and 23 E. Lake St. Chicago.

JUST OFF THE PRESS.
INVENTIONS, RESEARCHES and WRITINGS of NIKOLA TESLA.

BT THOMAS COMMBRFOED MARTIN.

Cloth, 8vo> 330 Cuts and New Portrait. 500 Pa&:es. Price $4.00.
Some idea of the scope of this remarkable record of new work in electrical invention and research may be form«d from the following table of

CONTENTS.
PART I.—Polyphase Currents.

Chapter 1.

Chapter 3.

Chapter 3

Chapter 4.

Chapter 5.

Chapter 6.

Chapter 7.

Chapter 8.

Chapter 9.

Chapter 10.

Chapter 11

Chapter 12.

Chapter 13

Chapter 25.

Chapter 26.

Chapter 27.

.

Chapter 33.

Chapter 34.

Chapter 35.

Chapter 36.

Chapter 37.

Chapter 43.

.Biographical and Introductory.

.A New System of A ternating Current Motors and Transformers.

.The Tesla Rotating Magne ic Field.—Motors with CI jsed Conductors.
—Synchronizing Motors —Roating Field Transformers.

.Modifications and Expansions of the Tesla Polyphase Sy.-tems.

.Utilizing Familiar Type of Generatorsof the Continuous Currenttype.

.Method of Obtaining Dtsired Speed of Motor or Gentrator.

.Regula'or for Rotary Current Motors.
.Single Circuit. Self-Starting Synchronizing Motors.
.Change from Double Current to Single Current Mctor.
.Mot-ir with "Current Lag" Artificially Secured.
.Another Method of Transformation from a Torque to a Synchronizing

Moter.
."Magnetic Lag" Motor.
.Method of Obtaining Difference of Phase by Magnetic Shielding.

PART II.—The Tesla Effects with High
.Introductory: The Scope of the Tesla Lectures.
.The New Yorli Lecture. Experiments with Alternate Currents of

very High Frequency, an 1 their applicition to Methods of Artificial

Illumination. May 20. 1891.
.The London Lecture. Experiments with Alternate Currents of High

Potestial and High Frequency. February 3, 1892.

Chapter 14 Type of Te.sla Single-Phase Motor.
Chapter 16 Motors with Circuitsof Different Resistance.

Chapter 16 Motor with Equal Magnetic Energies in Field and Armature.
Chapter 17 Motors with Coinciding Maxima of Magnetic Effect in Armature and

Field.

Chapter 18 Motor Based on the Difference of Phase in the Magnetization of the

Inner and Outer Pa' ts of an Iron Core.

Chapter 19 Another Type of Tesla Inducfon Motor.
Chapter 20 . . . Combinations of Synchronizing Motor and Torque Motor.
Chapter 21 Motor with a Condenser in the Armature Circuit.

Chapter 32. . . .Motor w'th Condenser in one of the Field Circuits.

Chapter 23 Tesla Polyphase Transformer.
Chapter 24 A Constant (urrent Transformer with Magnetic Shield between Coils

of Primary and Secondary.

Frequency and High Potential Currents.

Chapter 28 The Philadelphia and St. Lo'iis Lecture On Light and other High
Frequency Phenomena. February and March, 1893.

Chapter 29 Te-la Alternating Current Generators for Hi ih Frequency.
Chapter 30 Alterna'e Current Electrostatic Induction Apparatus.
Chapter 31 "Massage" with Currents of Hieh Frequency.
Chapter 32, . . .Electric Discharge in Vacuum Tub s.

PART III.—Miscellaneous Inventions and Writings.
. .Method of Obtaining Direct from Alternating Currents.
. .Condensers with Plates In Oil.

. .Electrolytic Registering Meter.
. .Thermo-Magnetic Motors and Pyro-Magnetic Generators.
. .Anti-Sparking Dynamo Brush and Commutator.

PART IV.—Appendix: Early Phase Motors and the Tesla Oscillator.

. .Mr. Tesla's Personal Exhibit at the World's Fair. I Chapter 43 The Teila Mechanical and Electrical Oscillators.

Chapter 38. . . Auxiliary Brush Regulation of Direct Curreut Dynamos.
Chapter 39 Improvement in Dynamo and Motor Construction.

Chapter 40 Tesla Direct Currfnt Arc Lighting System.
Chapter 41 Improvement in Unipolar Generators.

This volume is of the utmost interest and Talne to all in any wise concerned in the stndy, production or utilization
ot electric currents. ISent postage free, to any address, on receipt of price, by

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago.
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BALL ENGINE CO.,
Improved Heavy Duty Engines for

Electric Lighting and Railways.
DIRECT CONNECTED afld BELT DRIVEN.

J. W. PARKER & CO., General Agents,
30 Cortlandt Street, NEW YORK CITY.

CHICAGO OFFICE;
506 "The Rookery.'

The Vacuum Feed Water Heater and

Purifier, the Webster Separator, and

Williames Vacuum System of Steam

Heating, are sold by us under guar-

antee to effect a saving in fuel and

water, which is fully set forth in cer-

tain catalogues that we send upon

^ application. . . . . .

WARREN WEBSTER 5 CO."""

fCamAcn, 33, 3,

C- BRILL COMPANY, - - PHILADELPHIA.
BUILDERS OF EAILWAT AND TEAMWAY OAES OP ALL CLASSES.

Special attention Riven to the building of Electric Motor and Trail Oars.
Bailders of Brill No. 21 Truck with solid forged frame, ql^ ""Eureka" Maximum Traction Pivotal Truck.

THE LATEST IMPROVED TYPE OF ELEVATORS IS THE

DIRECT ELECTRIC.
%ie Ion Seen Onrs?

It bas many advan-
tages over all others
noiv in the marlcet.

If yoa -visit the

coiiVaiBiAsr
EXPOSITION

examine the one running in the
Department of Transporta-

tion Exhibits.

1-^ descriptive circular, or other

nformatlon, address

MORSE, WILLIAMS & CO.,
1105 Praniford Avenue, PHILADELPHIA, 108 Liberty Street, NEW TOKK.
19 Pearl Street, BOSTON. 82 Church Street, NEW HAVEN.
425 Spruce Street, SORANTON, PA. 1116 E Street N. W., WASHINGTON, D. <!,

4Si{ OmAHA BCUiDlNe. CHICAGO.

The "CLIMAX"bw
Three Boilers Sold Chicago Edison Co.

The Only Boiler Tested at the World's
Columbian Exposition.

The only NON-EXPLOSIYE boiler made.

Will save yon money on coal,

Bnilt in nnits from 90 to 1500 H. P.

MANUFACTURED BY

ClonbrockSteam BoilerWorks,
Senil lor new Catalogue. Lorraine and Smith Sts., BROOKLYN, N. Y.

.fpS\.^^M;.!rupL PHOSPHOR-BRONZE
REC.TRADE MARKS. I NGOTS, CASTI NCS, WlRE, S HE ET &C.

TheRhosphor Bronze Smelting Co.LiMiTED
2200WashingtoiiiAve.,Philadelphia.,Pa.

i. ORIGINAL MANUFACTURERS OF PHOSPHOR-

S^Acmpicn-MMrvAl.
Bronze in theUnited States and Sole
Makers of"ELEPHANTBRAND"Phosphor-Bronze,

THE FALLS

t kMm
Cuyahoga Falls, Ohio.

Manofactarera or

Friction Glntclies,

Shafting. Etc.

Special attention given to the
Complete Equipment of

Electric Plants.

BRANCH OFFICES:

8 South Canal St., CHICAGO.

39 Cortlandt St., NEW lOBK.

THEY ARE IN STOCK. SEND US A SAMPLE ORDER. Enameled Green

Outside,

Silvered Inside.

Radial Fluted

17 in. diameter.
PEB DOZEN

Wt. in. holder, t 9.00

2!4 " " 10.00
2!4 " " 12.00

Flat Spiral Corrugated. Deep Spiral Corrugated.
PER DOZEN

8 in. diameter, 2M, in. holder, $ 8.00

10 " " 214 " " 9.00

PEB DOZEN
7 in. diameter, 2M In. holder, $ 8.00

ID " " 2H " *' 12.00

GLEASON'S
STANDARD
ELECTRIC
SILVER GLASS
REFLECTORS.

The simplest, cheapest and best Reflectors
for increasing candle power of incandes-
cent lamps.

Made in all staple sizes of electric shades.
Always bright ; cannot tarnish.

E.P.GLEASONMFG.CO,".'r„'^..,

CHICAGO OFFICE,
91 Dearborn Street, F. L. Johnson, ManaKer.
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Metropolitan Electric Co.,

186 and 188 Fifth Avenue,

P. & B. Paints, Compounds, Varnish, Tape.

N. I. R. Wire, Cables, Lamp Cord, Twin Telephone Wire,

Vulcanized Fibre, Sheet Rod and Tubing.

a METROPOLITAN" INCANDESCENT LAMP,
8, 10, 16, 32 Candle Power ; any voltage; any base.

<£ 99

^-inch, l-inch, Ijg-inch and 3-incli widths.

Gibb's Trolley and Trolley Parts.

Ceiling Fans and Desk Fans.

5, 10, 15 Ampere Single Pole. 10 Ampere Double Pole.

latest Improved Sockets for all Systeins.

GENERAL ELECTRICAL SUPPLIES IN ABUNDANCE, AT LOW PRICES.

Inquiries Answered Promptly,

and Orders Filled Correctly.
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REDUCED PRICE!

NEW BEACON

IN BARREL LOTS.

The only COMMERCIAL

NON-INFRINGING LAMP

On the Market.

Manufactured under and Pro-

tected by the Nickerson and
Gary Patents.

EXACT SIZE.
WIIiL FIT ANT SHADE IN •DSB.

ALITY UNSURPASSED. SATISFACTION GUARANTEED.
PROMPT SHIPMENT ASSURED.

EACOB YACDDM PDHP & ELECTRICAL COMPANY,
lM[CL33.-U.fA.Ot-U.X>e3^S,

IRVINGTON STREET, BOSTON, MASS.
We do not require that purchasers should subscribe to long time contracts—BUY WHEN AND HOW YOU PLEASE.
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CORRESPONDENCE INVITED.

Eight years' experience in handling electrical supplies,

combined with low selling expenses, enables us to offer in-

ducements to purchasers.

SUPPLIES OF ALL KINDS,
INCANDESCENT LAMPS,
LINE WIRE,
MAGNET WIRE,
RUBBER COVERED WIRE,
CARBONS,
ANNUNCIATORS,
BELLS,
BATTERIES.

TAYLOR, DEE & MACK,

SAVE MONEY

Hard Rubber Electrical Goods;
Telephone Receivers, Rubber Rods,

Hard and Soft Rubber Tubing,

Flexible Hard Rubber Tubing:, Hard Rubber Sheets,

Bushings, Battery Cells, Nipples, Phonograph Tubes,

Window Tubes, Friction Tape,

Soft Rubber Socket Covers, Rubber and Leather Belting,

In fact, anything in Rubber.

The Columbia Rubber Works Co.,

169 Lake Street, CHICAGO.
E. T. WHELPLET, Manager.

Send for Prices.

DB-ST TJSiaiTO-

Guaranteed l,OOOHours.

CLARK RUBBER WIRES.

Western Electrical Supply Co.,
WRITE FOR PRICES. 91 1-913 Olive St., ST. LOUIS, MO.

Patent Sable IS THE BEST BELTING
_________ ... MADE . . .

LEATHER PULLEY RawHide Belt.
COVERING

SHDLTZ BELTING COMPANY, - ST. LODIS, HO.

Agents In all Principal Cities.

( 104 tSnminer Street. BoMon.
BBA]KCHi:8.^s:a5 Pearl street, New York.

I l!iO Slorth 3d Street, PhUadelptaia.

THE

CLARK

ELECTRIC COMPANY,
192 Broadway, New York,

ManufactaTe under their ow^n patents Arc
litehting Apparatus for every purpose.
The Clark Alteruatlng Carrent Arc Lamps and

the Clark Arc Lamps for Incandeeoent Circuits
are known to be the most reliable and durable ever
made, and lead all others in cheapness to the
user. Oar Aro Lamps for high tension are the
steadiest ever made. Our reference Is onr
castomers.

The Harrison International Telephone Go.
DIKEOTOES:—Stephen B. Elkina. New York,

N. Y.; R. 0. Kerens, St Louis, Mo.; Geo. B. Peck,
Chicago, 111.; Thos. J. Hurley, Fort Worth, Texas;
C M. Ferree, Kansas City, Mo.; Kobt. P. Porter,
New York, N. Y.; Wm- Warner, Kansas City, Mo

.

;

L. E. IngalU, Chicago, 111.; H. M. Holden, Kansas
City, Mo ; A L. Stone, Chicago, 111.; E. M. Harri-
son, Fort Smilh, Ark.

WHAT MONEY CAN EARN AND
THE PEOPLE SAVE BY

MEANS OF THE

Harrisoii Iiteritioiial Telejhoie.

This company owns Letters Patent No. 476,200,
granted to E. M. Harrison May 30, 1892, and Let-
ters Patent No. 499,108, granted to E. M. Harrison
June 6, 1890, for a complete speaking telephone
operated by battery; and owns Letters Paient No.
435,295, granted to William Hutson Ford August
26. 1890, for an automatic switchboard. Our patents
embrace every device necesssary in the oonstrucr
tion of a telephone plant with either manual or
automatic switchboard.
Prospectuses furnished by addressing the Com-

pany at their offices,

44 and 46 ^Vall St.^ Kew York City.

YULCABESTON,
Field Magnet Spools, Bushings, Controller Pieces, etc,

MOULDED MICA Trolley Line insulators.

VET. JOHNS IKEFG. CO.,
240 and 242 Randolph St., CSICAGO, ILL.

PHILADELPHIA.
Giant Strain Insulator.

Average breaking strain 6,500 11)9.

AUCTION SALE-ELECTRIC APPLIANCES.
Public notice is hereby given, that on Friday, April 6, 1894, at I 1 o'clock in the

forenoon, at the office of the undersigned, No. 78 Franklin Street, Chicago, the following
articles, all standard goods, will be sold at auction in lots of 100 or 1,000, more or less.

5,675-DOUBLE POLE PORCELAIN BRANCH BLOCKS-60 Ampere.
236-DOU6LE POLE PORCELAIN BRANCH BLOCKS-ISO Ampere.
37i-SiNCLE POLE PORCELAIN MAIN LINE CUT-OUTS-150 Ampere.

11,517-BUG CUT-OUTS.
New York Insulated Wire Company.

ECONOMICAL,
SAFE, THE STIRLING TuI^e'' SAFETY BOILER.

EFFICIENT,
DURABLE.

Branches In all Principal Cities, Specially Adapted for Electric Light and Power Plants.

General Offices, The Pullman Building, CHICAGO, ILL.»



$3 per Annum. EVERY SATURDAY.
Vol. XIV. CHICAGO, APRIL 14, 1894.

3 1894

/f^igents per Copy.

No. 15

PARANITE
WIRES AND GABLES
ARE THE ONI-T RUBBER INSVI.ATIONS MADE

West of the Allegheny Mountains.
AGENCIES.

Electric Appliance Co.. Chicago.
Daerr & RoLn, Milwaukee.
Hess Blectrical Co., Des iVToineB.

T. W. Wolfe Electrical Co., Omalia,
Oate Ciiy Eiec. Supply and Con. Co,, Atlanta.
Cleveland Eiec. ivirg. Co.. Cleveland.
Post-GI'iver Electric Co., Cincinnati.
Southern ErgineeriDe Co,, LouiflvUle.
Electrical Engineering Co., Minneapolis.
W. T. Oshorn &Co., Kansas City,

MANUFACTURED B?

The Indiana hht & Insulated Wire Co.,

Offlce* Marion, Ind. ractoryi Jonesboro. Ind.

Boeton Office, 220 Devonshire St.,

New Torli Office, 32 Frankfort St.,
Frank W. Brigham, Mgr.

Aetna Railway Insulators,

Anderson Line Material,
Manufactured solely by ALBERT & 1. M. ANDERSON,

289 to 293 A Street, Boston, Mass.
Gori)^spoDdence Solicited.

An Honest Lamp, Honestly Made.
THE OLD RELIABLE

6 to 500 Candle Power.
See that your lamps bear oar resrlstered trade mark.

NEW YORK & OHIO CO., - Warren, Ohio.
MAKERS OF PACKARD LAMPS.

MANUFACTnEEK OF

INSUZiATED iSIiEGTRIC WIRE,
FLKXIBLE OOiei>» and CABIl^ES.

goo and 80» UTorth Third Street. - PHII.ADEI.PHIA, FA.

BEST OF ALL IS

aiade by J. H. BTTMaiEliIi d. 'JO., ?6 Cortlandt St., New Tork.
Best Oonatructlou and Ingredients. Strongest, most Durable and Bellable. Size 6x2H, 60 eta. per ceU.

LIBERAL DISCOUNTS.

AMERICAN
CARBONS.

Burn them up and burn them down,
j Q[Q g gH|{JE[{ ^ gQThat is what they are made for. Some Carbons are not fit I
wmwb wi wbbib ww wwi|That is what they are made for. Some Carbons are not fit

to burn in an arc lamp, they are more suitable for the furnace.
The American Carbon is a success. ( And the prices—you

Our customers say so and keep right < ought to know about
on using them. ( them. Write us.

1563 Monadnock Block,

CHICAGO.

DELAWARE HARD FIBRE COMPANY.
THE BEST ORIGINAL SUBSTITOTE FOR H4ED RUBBER.

Adopted by the leading Electric Companies of the United States and Eorope.

A. Jllore Satisfactory Insulator at Half the Cost.

Sen<I for Our Illustrated Catalogue,
PACTORT, "Wilmington, Del.,

at .re. 15 Long Lane, LONDON".
-.-SICAGO AGENT,

. Thomps -n, 107 Dearborn Street.

National India

Rubber Co.'s

Wires and Gables.
FKEDERICK a. MINOTT, Qenersl Manager.

BRANCHES: Factory and Offices:

New York Office748fB>oa(iway^H.L. Burdlck.Mgr. RRICTni R I
San Francisco, 677 and 679 Market Si. OnlO I UL; n. I.

CMcago, MetropoUtan Electric Co., 186-188 Fifth Ave.

WILLAKD L. GANDER, ) ^., .„ „ „. . .
H. DUBANT OHEEVEE, J

Bnelness Managers. W. H. HODQINS,
Secretary.

THE OKONITE COMPANY
GEO. T MANSON,

Geo'l Snpt.

IIXITED.

13 Park Row, New York,
INSULATED

WIRES ANpCABLES,
For Aerial, Submarine and Underground Uio,

Candee Aerial Wires.

Manson Protecting Tape.

OI<onite Waterproof Tape.

BBANCHB8: CblcaKo, Bolton, Fhlladslphla, Minneapolis, Cincinnati,

:

Omaha. l.oalBTill«, St. lionis. San Francisco, lH>ndon and So. America.
Clt7,

MAGNETO WATCHMEN'S CLOCKS.

HOLTZER-GABOT ELECTRIC CO., 92 FranlLlia St., Boston, Mass

»0-\7\7-EIIlS»
CUtsiAtrii^oi:.

Perfect Arc Cut-Out.
GUARANTEED FBEE FROM DEFECTS.

Meets all rpquirements Board of Underwriters.
Special pricus to Oenlral Stations. Write for prices.

The E. 6. Bernard Co., Manufacturers, Troy, N.Y.
outside View

Took HIGHEST MEDAL
FROM ALL COMPETITORS

At the World's Fair, Chicago.
Manufactured only by

THE STANDARD PAIKT CO., " kew vorW.
Chicago Ofllce, 8*1 The Bookerj-.

General Western Agents:
DIBTUUPOIiITAIir ELiGCTRIC CO.,

186 and 188 Fifth Avenue, CHIOAOO, ILL.

WESTON ENGINES.
HIGH PRESSURE BOILERS.

COMPLETE POWER PLANTS.

B8TIMATB8 AND DRAWINGB SUBMITTBD.

WESTON ENGINE CO.
Painted Post, N.Y.

REPRESENTATIVES:
Julian SchoU s Co. , 126 LItiertF St.. New Tort
Geo. D. Hoffman, 82 Lake St., Chioago, lU.
H. M. Sclple i Oo. . 3d Ji ArcU Sts., FUladelpIli*.

THE NEW INCANDESCENT ARC LIGHT.
THE ROYAL ARC ELECTRIC CO., U. s. A. 143 Liberty St., New York.
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ZNCANDESCENT

LIGHTING.
THE BEST AND MOST EFFICIENT LAMP

IS THE

E L
A
M

P
*«
««*!

This Lamp is made according to the methods of THE INVENTOR
OF THE INCANDESCENT LAMP, improved hy fourteen years
of constant practical experience and earnest desire to furnish con-
sumers with the

Best and Cheapest Lamp on the Market.

CARPENTER ENAMEL RHEOSTATS.

GENERAL ELECTRIC CO.
PRINGIPAL SALiESS OFFICES:

P

MAIN OFFICE,SCHBNECTADY.N.Y.
44 Broad Street, New York.
Monadnock Building, Chicago, 111.

264 W. Fourth St., Cincinnati, O.

Equitable Building, Atlanta, Ga.
15 First Street, San Francisco, Cal.

241 W. Fayette St., Syracuse, N. Y.
425 Wood St., Pittsburgh, Pa.
18 South Street, Baltimore, Md.
210 Arcade Building, Cleveland, O.

WainWright Building, St. IiOv<is, Mo.

New York Ijife BIdg.jEansas City, Mo.
180 Summer St., Boston, Mass.
609 Arch St., Philadelphia, Pa.
401-407 Sibley St,. St. Paul, Minn.
1333 F St., N. W., Washington, D. C.

Frontand Ankeney Sts., Portland, Ore.

309 S. Thirteenth St., Omaha, Neb.
Masonic Temple, Denver, Col.

Cor. Field and Main Sts., Dallas, Tex.
222-223 Bailey Bldg., Seattle, Wash.
Electric Building, Helena, Montana.

For all business outside the United States and Canada—Tbomson-Bonston International
Electric Co., Schenectady, W. Y.

For Canada-ranadian General Electric Co., Irtd,, Toronto, Canada.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

Allen Hussey Co xiv

AmerloanEleo. Mfg.Co.... xlv

American Electrical.
Wofka.. xi

Amatutz, N. S xvii

Anderson, Albert & J. M. . . 1

Andrews & Haschke x

Ansonia Electric Co "vi

Armstrong, ChaB. G xvii

Arnold.B.J s^'i

Babcock & Wilcox Co., The . 1

Baggot, E xi*

Baker&Co.... J^v

Ball, Wm. D

BaU& Wood Co., The

Ball Engine Co xix

Beacon Vacuum Pump &
Electrical Co xxi

Bernard, The E. G. Go i

Bernstein Electric Co xxii

Biahop Gutta Percha Co ... .

Boston Braid Mfg. Co

Bradbury-Stone Electric

Storage Go x

Brill Co., J. G xvii

Brush Electric Co viii

Bryan, Wm. H -.. xvii

Bryant Electric Co

Buckeye Electric Co xxii

Bunnell&Co., J. H i

Butler Hard Rubber Co—
C &C Electric Co ix

Capitol Model and Machine
Works xii

Carter&Co., Geo. G i

Central Electric Co v

Clark Electric Co. , xxll

Clonbrock Steam Boiler vVksxix

Colburn Elec. Mfg. Co x
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Co., The xxii

Comstock, Louis K xvii
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Co xiv

Consolidated Engr.Co.,The.xvii
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Electric Appliance Co... x

Electric Construction &
Supply Co viii

Elec. Storage Battery Co.,
The ix
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facturing.Co xix

General Electric Co ii

General Incandescent Arc
Light Co
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Goltz & Sinclair xvii

Grant, Geo. B ' xix

Greeley & Co., The E. S

Gregory, Chaa. E. Co xii
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tor Co., xii

Hart & Hegeman Manufac-
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Harrison International Tel-
ephone Co , xii

Harrison & Co,, W. P

Hayden-Bookor Mfg. Co xl

Helioa Electric Co xv

Hemingray Glass Co xl

Hill, W. S., ElectrlcCo..,. x

Eoltzer-Cabot Electric Co . . 1

llornberger Elec. Mfg. Co..

Huebelifc Manger xii

Independent Electric Co.. xiv

Ind. Rubber & Ins. Wire Co. i

I inis &Co

Institute of Technology. -

Johns Manufacturing Co.,
H. W -

Kartavert Mfg. Co

Klipstein, A. & Co -

Lake, J. H. & D. Co xix

La Roche Electric Wks. .

.

Lasell tt Co., Edw

Law BatteryCo xiii

Leclanche Battery Co. ,The .xii

Leffel & Co. , James

Link Belt Machinery Co. .

.

Little, F. P., Electrical
Const. & Supply Co ...

.
iv

Manhattan Elec. Sup. Co.. ix

Mather Electric Co -

Merrill, Frederick L xvii

Metropolitan Elec. Co..- xx

Miamisburg Electric Co. . .
xii

Monrath, Gustave xvii

Moore, Alfred F

Morse, Williams & Co

Munsell & Co., Eugene.. .
.

s

McLeod, Ward & Co xii

National India Rubber Co. i

Newton Rubber Co xiii

New York Electric Co xi

New York Insulated Wire
Co xxii

New York & Ohio Co i

OkoniteCo., The i

Osborne Steam Engin'g Co. x

Osburn, Harry G xvii

Ostrander & Co. . W. R . . . . xv

Perkins Electric Switch
Manufacturing Co

Phillips Ins'd. Wire Co... xvii

Phosphor-Bronze Smelting
Co., Ltd xix

Pullman Electric Co x

Queen & Co . Incorporated . xi

Racine Hardware Co xix

Rose Electric Light Supply
Co

Royal Arc Electric Co i

Shultz Belting Co

Siemens A Halske Elec. Co.

Sioux City Electrical Supply
Co

Sioux City Engine A Iron
Works xix

Smith, S. Morgan xv

Standard Electric Co xvi

Standard Paint Co i

Stanley Electric Manufac-
turing Co

Stilwell A Bierce Manufac-
turing Co xii, xiii

Stirling Co., The xxii

Stocking, E. B xvii

Stone, O. M xvii

Taylor, DeeA Mack xxii

United Electric Improve-
ment Co iv

Vulcanized Fibre Co xi

Want Advertisements xii

Webster, Warren & Co

Western Electric Co xiii

Western Elec . SupplyCo. .
.

Western Telephone Con-
struction Co xiv

Westinghouse Elec. and Mfg.
Co xvii

Weston Engine Co i

Whitney Electrical Instru-
ment Co X

Wirt, Chas x

Worthington, Henry R...

Wrigley, Thos x

CLASSIFIED LIST.

Acmmalators
Bradbury-stone Elec. S. Co.
Electric Storage Battery Co.

Afijaste* ist, Lainp.
Dow Adjuster Co.

Annunciators.
Ansonia ElectrlcCo.
Central Electric Co.
Electric Appliance Co.
Huebel A Manger.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Ostrander ACo., W. R.
Tayloc, Dee A Mack.
Western Elec. Supply Co.

Arc JLamps.
G A C Electric Co.
Clark Electric Co,
Electric Appliance Co.
Electric Cons. A Supply Co.
Fort Wayne Electric Co.
General Electric Co.
General Ino'd'cent ArcLt. Co.
Helios Electric Co.. The.
La Roche Electric Wks.
Little. F. P. Elec. C. A S. Co.
Mather Electric Co.
Royal Arc Electric Co.
Siemeu.s A Halske Elec. Co.
StandardElectric Co.
Taylor, Dee A Mack.
Westingnouse El. A Mfg. Co.

Arc Lisht Cord.
Ansonia Electric Co.
Central Electric Co.
Electric Appliance Co.

ArmHtnrn Wind»'i'8.
Andrews A Haschke.
Pullman Electric Co.

BatterEeA and Jars.
Ansonia Electric Co.
Bradbury-Stone Elec. S. Co.
Bunnell A Co , J. H.
Butler IIa.i-d Rubber Co.
Carter A Co., Geo. G.
Central Electric Co.
Columbia Rubber \Vk.s. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Greelev A Co., The E. S.

Hayde'n-Booker Mfg. Co.
Hemingray Glass Co.
Hill, W. S. Electric Co.
Law Battery Co.
Leclanche Battery Co., The.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Miamisburg Electric Co.
Newton Rubber Co.
Taylor, Dee A Mack.
Western Electric Co-
Western Elec. Supply Co,
White, S. S. Dental Mfg. Co.

Bells.
Ansonia Electric Co.
Central Electric Co.
Electric Appliance Co.
Greely A Co., The E. S.

Huebel A Manger.
Metropolitan Electric Co.
Ostrander A Co.. W. R.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Beltine:.
Shultz Belting Co.

Boilers.
Babcock A Wilcox Co., The.
Clonbrock Steam Boiler Wks.
Freeman A Sons Mfg. Co.
Link Belt Machinery Co.
Racine Hardware Co.
Stirling Co,, The.
Weston Engine Co.

Books. Electrical.
Electrician Publiahing Co.

Bor^lai* Alarms.
Ansonia Electric Co.
Central Electric Co.
Electric Appliance Co.
Greeley A Co. . The E. S.

Metropolitan Electric Co.
Western Electric Co.
Western Elec. Supply Co.

Cable8(See Insulated Wires.)
Cables, Electric. (See In-
sulated Wires), Copper,
t^heet and Bar.
American Elec. Works.
Bishop Gutta Percha Co.
Carter A Co.. Geo. G.
Crescent Ins.WireA Cable Co.
Cushing A Morse.
Eastern Electric Cable Co.
General Electric Co.
Hill, W. S. Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Ins. Wire Co.
Taylor, Dee A Mack.
Western Electric Co.

Carbons. Points &Plates.
Central Electric Co.
Law Battery Co.
Leclanche Battery Co.
Metropolitan Electric Co
Western Electric Co.

Car-Heatert», Electric.
Consolidated Car-Heating Co.

Clutches, Friction.
Falls Rivet A Machine Co.
Lake, J. H. A D. Co.
Link Belt Machinery Co.

Conduits.
Fibre Conduit Co., The.

Construction & Repairs.
Allen-Hussey Co.
Amstutz, N. S.

Andrews A Haschke.
C A C Electric Co.
Capitol Model A Mach. Wks
Comstock, Louis K.
La Roche Electric Wks.
Little, F. P. Elec. C. A S. Co
Mather Electric Co.
Osburn, Harry G.
Pullman Electric Co.
Stone, O. M
Wirt, Chas.

Contractors and Electric
LiiSht Plants.

Allen-Hussey Co.
Amstutz, N. S.
Armstrong, Chas. G
Arnold, E. J.

Ball, Wm. D

Brush Electric Co.
Bryan, Wm. H.
C A C Electric Co.
Capitol Model A Mach. Wks.
Carter A Co.. Geo.G.
Clark Electric Co.
Colburn Electric Mfg. Co.
Comstock, Louis R.
Consolidated Eng. Co.
Fort Wayne Electric Co.
General Electric Co.
(ioltz A Sinclair.
Hill, W. S. Electric Co.
La Roche Electric Wks.
Little, P. P. Elec. C. AS. Co.

^ Mather Electric Co.
Merrill, Frederick L.
Monrath, Gustave.
Osburn, Harry G.
Siemens A Halske Elec. Co.
Stone, O. M.
United Elec Improvement Co
Westinghouse Elec A Mfg. Co.
Western Electric Co.

Copper,
Law Battery Co.
Miamisburg Electric Co.

Coppfr Wires.
Adams. W. L. A Co.
American Electrical Works.
Ansonia Electric Co.
Bernard Co., The E. G.
Bishop Gutta Percha Co,
Bunnell A Co , J. H.
Carter A Co., Geo. G.
Central ElectrlcCo.
Crescent Ins. Wire ACable Co.
Electric Appliance Co.
General Eectric Co,
Independent ElectrlcCo.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co.. The.
Phillips Insulated Wire Co.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Cross-Arnis, Pins and
Brackets.
Anderson, Albert A J. M.
Central Electric Co.
Electric Appliance Co.
Metropolitan Electric Co.
McLeod, Ward A Co.
Taylor, Dee A Mack.

Cut-Onts and S^ivitches.
Anderson, Albert A J. M.
Ansonia Electric Co.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
C. A C. Electric Co.
Carter A Co., Geo. G.
Central Electric Co.
Cutter Electrical A Mfg. Co.
Electric Appliance Co.
General Electric Co.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
Hill. W. S, Electric Co.
Huebel A Manger.
Little, F. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Perkins Elec. Switch Mfg. Co.
Sioux City E. S. Co.
Taylor, Dee A Mack.
Western Elec. Supply Co.

Besh Lights.
McLeod. Ward A Co.

JDynamos.
Brush ElectrlcCo.
C. A C. Electric Co. '

Clark Electric Co.
Colburn Electric Mfg. Co.
Fort Wayne Electric Co.
General Electric Co.
Gregory, Chaa. E. Co.
La Roche Electric Wks.
Mather Electric Co.
Rose Elec. Light Supply Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
United Elec Improvement Co
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Electric BailTrays.
Brush Electric Co
General ElectrlcCo.
Siemens A Halske Elec. Co.
Westinghouse El. A Mfg. Co.

Electrical and Slechanl-
cal Engineers.

Allen-Hussey Co.
Amstutz, N. S.

Armstrong, Chas, G.
Arnold, B, J.

Ball, Wm. D.
Bryan, Wm. H.
Comstock, Louis K.
Consolidated Eng. Co.
Goltz A Sinclair.
Merrill, Frederick L.
Monrath, Gustave.
Osborne Steam Eng. Co.
Osburn, Harry G.
Stone. O. M.
Wirt, Chas.

Electrical Instruments
Anderson. Albert A j. m.
Ansonia Electric Co.
Bernard Co., TheE. G.
BunneHA Co., J. H.
Carter ACo., Geo. G.
Central Electric Co.
Electric Appliance Co.
General ElectrlcCo.
Greeiey A Co., The E. S.
Hill. \y. S. Electric Co.
Little, F. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Queen A Company, Incorp.
Taylor, Dee A JIaek.
Western Elec. Supply Co.
Whitney Eleclnstrument Co.
Wirt, Chas.

Flcctrical Specialties.
Andrews & Haschke.
Capitol Model A Mach. Wks.
Electric Appliance Co.
Holtzer-Cabot Electric Co.
McLeod, Ward A Co.

Electric SIat<>.
Independent Electric Co.
Taylor, Dee A Mack.

Electroliers, etc.
Baggot, E.
Edwards, W. S. Mfg. Co.
Gleason, E. P. Mfg. Co.

Elpctro-Platfne Wfch^y.
Colburn Electric Mfg. Co.

EletaturM Electric.
Morse, Williams A Co.

Engines, Hieam.
BaU A Wood Co., The.
Ball Engine Co.
Freeman Sons Mfg. Co.
Racine llardwiire Co.
Sioux City Eni,'. A Iron AVks.
Weston Engine Co.

Fan Ontms.
Diehl & Co.

Fibre.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Metropolitan Electric Co.
Standard Paint Co.
Vulcanized Pibie Co.

Fire Alarms.
Biitl.jrHav<l Rubber Co.
Columbia Rubber Wks. Co.
Western Electric Co.

Fuse Wire.
Electric Appliance Co.
Independent Electric Co.

Gas lilt^btiDg, Electric.
Ansonia Electric Co.
Holtzer-Cabot Electric Co.

<nears.
Grant, Geo. B.

<weneral Ifilec. Supplies.
Anderson. Albert A j. M.
Ansonia Electric Co,
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co.,.I. H.
Capitol Model A Mach. Wks.
Carter A Co., Geo, G.
Central Electric Co.
Colburn Electric Mfg. Co.
Cutter EleciTical A Mfg. Co.
Electric Apj-liance Co.
Greeley A Co., The E. S.

Hammond Cleat A Ins. Co.
Hayden-Booker JIfg. Co.
Hill, W. S. Elecli-ie Co.
Holtzer-Caoot Electric Co.
Law Battery Co,
Little, F. P. Elec, C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
McLeod, Ward A Co.
Queen A Co., Incorp.
Sioux City Elec. Supply Co.
Taylor, Dee A Mack.
Western Elec. Supply Co.

Globes and Electrical
Crlassware.

Baggot, E.
Gieason E. P. Mfg. Co,
Hemingray Glass Co.

Grapbiie !^peclaliies.
Dixon Crucinle Co., Jos.

Hai-d Rubber Goods.
Butler Hard Rubber Co.
Columbia Rubber Wks. Co.
Delaware Hard Fibre Co.
Newton Rubber Co.

Insulators and Insulat-
ing materials.

Anderson, Albert A J. M.
Andrews A Haschke.
Ansonia Electric Co.
Bernard Co., The E, G.
Bryant Electric Co.
Bunnell A Co.. J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Columbia Rubber Wks. Co,
Cutter Elec. A Mfg. Co.
Delaware Hard Fibre Co.
Electric Appliance Co.
Empire China Works.
Fibre Conduit Co., The.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Hill. W. S. ElectrlcCo.
Holtzer-Cabot Electric Go.
Ind. Rub. A Ins. Wire Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Little, P, P. Elec. C. A S. Co
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Moore, Alfred F.
Munsell A Co.. Eugene.
McLeod, Ward A Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Paint Co.
Taylor, Dee A Mack.
Vulcanized Fiore Co.
Western Elec. Supply Co.

Insula*ed IVires and
Cables—jUasnet Wire.

American Electrical Works.
Bishop Gutta Percha Co.
Bunnell A Co.. J. H.
Carter A Co., Geo. G.
Central Electric Co.
Crescentlns. Wire ACable Co.
Cushing A Morse,
Eastern Electric Cable Co,
Electric Appliance Co.
Independent Electric Co.
Ind. Rub. A lus. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Taylor, Dee A Macii.
Western Electric Co.
Western El* c. Supply Co.

Ijamps, Incandescent.
Am. Electric Mfg. Co,
Beacon Vacuum Pump &
Electrical Co.

Bernstein Electric Co.
, Buckeye Electric Co

. Carter A Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Lasell A Co., Edw.
Matner Electric Co.
Metropolitan Electric Co.
New York and Ohio Co

.

New York Electric Co.
Royal Arc Electric Co.
Taylor, Dee A Mack.
Westinghouse Elec.AMfg.Co.

Llshtnlns Arresters.
Central Electric Co.
Electric Appliance Co.
Hill, W. S.ElectricCo,
Wirt, Chas.

Magnet Wire.
(See Insulated Wires.)

9lechnDiral 'Machinery.
Link Belt Machinery Co.

Stica.
Johns Mfg. Co., H. W.
Munsell ACo., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Brush Electric Co.
C A C Electric Co.
Colburn Electric Mfg. Co
General Electric Co
Gregory. Chas. E. Co
La Roche Electric Wks.
Mather Electric Co.
Sioux City E. S. Co
Taylor, Dee A Mack.
Westinghouse El. A Mfg. Co.

Paints,
Standard Paint Co.

Patents.
Stocking, E. B.

Phosphor Bronze.
Phosphor Bronze Sm.Co.,Ltd

Platinum.
Baker A Co.

Porcelain.
Empire China Works.

Publishers, Electrical.
Electrician Publishing Co.

Push Burtons.
Central Electric Co.
Electric Appliance Co
Huebel A Manger.
Metropolitan Electric Co.

Rheostats.
General Electric Co,

Sal Ammoniac .

Innis A Co.
Klipstein, A. ACo.
Law Battery Co.
Hayden-Booker Mfg. Co.

Second-Hand Electrical
Ma<»hliiery.

Gregory, Chas. E. Co.
Rose Elec. Lt. Supply Co.

Silb: Braid.
Boston Braid Mfg. Co.

Slate.
Independent Flectrie Co,

Speaking Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R
Western Electric Co.

Speed Indicators.
Queen A Co. Incorp.

"

Whitney Elec. Instrument Co.
Steam Heating.
Webster A Co., Warren.

Steam Pumps.
Worthington, Henry R.

Storage Batteries.
Bradbury-Stone Elec. S. Co
Electric Storage Battery Co.

Stoves. Electric.
Consolidated Car-HeatingCo

Street Cars.
Brill, J. G. Co.

Tapes, Insulating.
American Electrical Works
Ansonia Electric Co.
Central Electric Co.
Crescent Ins. Wire ACableCo
Cushing A Morse.
Electric Appliance Co.
Metropolitan Electric Co
Moore, Alfred P.
New York Insulated Wire Co
Okonite Co., The.
Phillips insulated Wire Co
Standard Paint Co.
Taylor, Dee A Mack.

Telegraph Apparatus.
Central Electric Co.
Electric Appliance Co.
Greely ACo., TheE. S
Metropolitan Electric Co
Stone, O. M.
Western Electric Co.

Telephones,
Columbia Rubber Wks. Co
D'UngerElec. Tel. Mfg. Co.
Harrison Int. Telephone Co
Lasell A Co., Edw.
Manhattan Elec, Sup. Co
Western Electric Co.
Western Tel. Const. Co.

Transformers.
Hornberger Elec. Mfg. Co
StanieyElectricMfg. Co
Taylor, Dee A Mack.
Western Elec. Supply Co.

Trucks, Electric Car
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine YVheels.
Dayton Globe Iron Works Co
Leffel A Co., Jas.
Smith, 3. Morgan,
Stilwell A Bierce Mfg. Co.

Universities .

Cor. School of Mechanics.
Correspondence School of
Technology.

Institute of Technology.
Tarnishes.
Standard Paint C-o.

Water Heaters.
WebsterA Co.. Warren.

W^ater AVheels.
Leffel A Co., Jas.
Smith, S. Morgan.

^Vire, Bare.
Anderson, Albert A J. m.
Bishop Gutta Percha Co.
Central Electric Co.
Crescent Ins.Wire ACable Co
lyectric Appliance Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co
National India Rubber Co
OkoniteCo., The.
Phillips Insulated Wire Co.
Taylor, Dee & Mack.
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THE

United Electric Improvenient Company,
838 DREXEL BUILDING, PHILADELPHIA,

Desire to correspond -with responsible parties actively engaged in the
sale of electric lighting apparatus in the follcwing cities, viz.:

New York,

San Francisco,

Omaha,

Seattle,

New Orleans,

Cincinnati^

Boston,

Los Angeles,

St. Paul,

Galveston,

Atlanta,

Baltimore,

Montreal,

Salt Lake City,

Denver,

San Antonio,

Jacksonville.

TO THOSE DESIROUS OF TAKING UP THE SALE OF ALTERNATING CURRENT APPAR-
ATUS OF UNDOUBTED MERIT AN OPPORTUNITY IS OFFERED.

Don't make a
Alternating Arc
investigating

By Buying any
Lamp before
the

MOIT-ARC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-
equaled simplicity with absenceof all objectionable features heretofore
present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers will be STUCK on because they don't
have to MONKEY with it every few days, taking it down to clean
and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY CO., Buffalo, N. Y.
C. M. ANCIER & CO., Agents for New England.

I 16 Bedford St., Boston, Mass.
McDOUCALL, LUCAS & CO., General Western Agents,

"The Rookery," Chicago, III.
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1894. APRIL. 1894.
MON. TUBS. WED. THUR. FRl. SAT.

23 4
9 ID II

IB
1
17 IS

12 13

18:20

23124,25,26 27 25 29

5DI31

7 5
14 15

2li22
MOON'S l^EWMOON. FIRST OR. FULL MOON. LAST QR.

PHASES. StU 12tn 19tH 27ttl

DAYS IN APRIL
"W^lien ITou SliouLld. Send. XJs YoiJir Order Kor

ALL ELECTRICAL SUPPLIES.
Send for Catalogue if you have not one already.
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To Be Closed Out May 1st.
X^ox tltie ^^Te2^t I^vHorLtli. , G-ood.s

Perhaps this list is what you want. Look at these Prices below. Everything
else in proportion.

No. 1048 Fletcher Windlaes $2.76 each.
No. 1049 " " 3.25 "

No. 611 Cleveland Arc Cutouts 1.50 "

Edison 3 Light Plugs .06 "

D-W Rosettes, Outside connections .08 "

Keyless Sockets, Edison Base .11 "
Key Wall Sockets, " " .18 "

Shades—Ask for special circular From 1.00 doz. up.

Standard Beattie Zincs .20 each.
N0.6II, Sin. Bells, lots of 50 30 "

Law Batteries . • .55 "

Write for anything you want. Now is your chance to put in a stock at prices you never had before.

Our prices are SPOT CASJR and this advertisement must be mentioned to obtain this greatly reduced price list.

We positively cannot exchange any of these goods as they are all standard stock and we promise that they are in good
condition when leaving our hands. Entire stock for sale in part or bulk, and stock always open for examination.

AIMSONIA ELECTRIC CO.,
(FORMERLY THE ELECTRICAL SUPPLY CO.,)

RANDOLPH ST. AND MICHIGAN AVE., t a nir-no -o -rrr a t t -rt-n a •

c^HicTAscD. JAMES B. WALLER, Assignee.

We Want Western Business.

Li ROCHE ALTERNATORS.
. MANDFACTORED IN SIZES FROM

25 to 5,000 Lights,

SINGLE OR MULTIPHASE.

Direct Connected Dynamos.

Direct Current Generators.

PHILADELPHIA, PA.

DISTRICT OFFICES:

New York,
Boston,
KnoxTille,
Cincinnati,

San Francisco,

Chicago,

St. lionis,

Pittsburg, Mobile.

1,000 liight Alternator.

HOOD & OSBURN, 239 La Salle Street, OWEN FORD, RIalto Bulldine,
o^zo.A.a-0. so?. , AXO.
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BELT MACHINERY CO.,
Engineers—Foonders—Machinists,

General Office and Works, 39th St. and Stewart Ave., pnTPApn IT <J A

City Sales Office, 21 and 23 So. Jefferson St., uniUflUU, U. 0. K.

DESIGNERS AND BUILDERS OF

Macliinery for Handling Goald Ashes.

We have equipped the power plants of the following well-known
firms with machinery for handling coal from cars, barges and
wagons to boilers, and for taking ashes from under boilers to dump:

New York Edison Co., Elm and Pearl Streets, New York.

Pabst Light, Heat & Power Co., Milwaukee, Wis.

Milwaukee Street Railway Co., Milwaukee, Wis.

Cass Avenue and Fair Grounds Railway Co., St. Louis, Mo.
West End Street Railway Co., Boston, Mass.

New York Steam Heating Co ,
New York.

Washburn & Moen Mfg. Co., Waukegan, 111.

Spreckles Sugar Refining Co., Philadelphia, Pa.

Illinois Steel Co., Joliet, 111.

Illinois Steel Co., South Chicago, 111.

Auditorium Hotel, Chicago.
P. Schoenhofen Brewing Co., Chicago.
Pabst Brewing Co., Milwaukee, Wis.
Franklin Sugar Refining Co., Philadelphia, Pa.
Anglo-American Packing & Provision Co., Union Stock

Yards, Chicago, and many others.

SOLE MANUFACTURERS OF

Especially Designed for Heavy Duty at High Speed,

axLca. TPvLW-y G^'u.eix*£Lzxteec3..

JVOr.^,-—The Ewart is the ONLY CLUTCH which can be properly

cast as a part of a driving pulley, rope sheave or gear, so that, when thrown out of

engagement, the Clutch Mechanism is at rest, and accessible for adjustment, etc.

COMPUTE pnwFB TRANSMITTINGMMB
SHAFT BEARINGS, PULLEYS and GEARING,

Of any size, and of superior quality and design.

SHAFTING (IRON OR STEEL),

Up to 1 6 Inches in Diameter.

Rope Sheaves, Band and Fly Wheels. Manilla Rope Power Transmissions.

^' The STANDARD Water Tube SAFETY Boiler.

ABSOLUTE SAFETY WITH HIGHEST POSSIBLE ECONOMY.

Correspon-d-ezzLce Solicited.. IINK-BELT.
Trade-Mark.
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THE BRUSH ELECTRIC CO.,
CLEVELAND, O.

Arc Lighting Apparatus,

Incandescent Lighting Apparatus,

Alternating Current Apparatus,

Electric Motors and Generators,

Arc Lamps.

(J

STANDARD

"WARD"

ARC LAMPS.
You have seen our spe-

cial offer on 1 ,000 "Ward"
lamps, direct current. Well,

the sale is fairly under way.

If you desire anything in this

line, let us hear from you

quickly. State full particulars

and quantity that you wish

figures on.

PRICE REDUCED!
THE NEW EDITION OF

Prof. Silvanas P. Thompson's Book,

DNAYMO ELECTRIC

MACHINERY,
NOW $6.00.

New Edition, Kevised and Greatly Enlarged, Price $6.00.

This is the long expected edition of Prof. Thompson's
standard work. It contains nearly 1,000 pages, and is pro-

fusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

Telephone Building,

New York.

Established 1881.

'5

Unity Building,

Chicago.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Building, CHICAGO, ILL.
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The C & C Electric Company
Are Frepared. to KiirrLisli

MULTIPOLAR DYNAMOS,
Direct Driven or Belted, in sizes up to 250 H. P.

BIPOLAR DYNAMOS,
Up to 100 H. P.

Electric Motors, Automatic or Hand Controlled.
Complete Plants for Power Transmission.
Isolated lighting plants, Central Station Apparatus.

General Office:

143 Liberty Street, NEW YORK.
Works: GARWOOD, N. J.

on CENTRAL R. R. of N. J.

naMmfa «»,w.r.ii.ia. 5 «^HICAeO, aOl alailison St., BOSTON, 63 OIlTer St.,KKa.aiCtl »»*^«^»*'K»-| cl/EVEIiAMW, Cnyahoea Bnlldlng. PHlIiADEIiPHIA, 633 Arch St.

THESE ARE OUR SPECIALTIES.
GET
OUR

CIRCULARS
AND

PRICES.

rl /

LIBERAL DISCOUNT

TO

THE TRADE.

"T
EDWARD LASELL & CO., 335 Dearborn St., Chicago.

We are prepared to faralsh fiirst-olass telephone receivers In quan-
tities at very low prices.

Our complete outfit, including transmitter, receiver and signaling
apparatus, will be ready for delivery after February 15tb. These
outfits will have an automatic circuit-chaaging device, which we
guarantee is no Infringement.

IVe are headquarters for telephone receiver sheila, per-
manent bar magnets, magneto bells, line material, etc.

THE ME8CO DRY BATTERY
Is recommended for telephone transmitter and all other open circuit
work. Over 2OO.O0O ia use. PRICE1» K£U1Ji;£l>,
making it the cheapest reliable open circuit battery on earth.

CtET OUR PRICES on Leclanche batteries, zincs, Manhattan
door opener (no push-out spring required), watchman's clocka (just
out). Special low prices on speaking tubes, whistles, bronze push
buttons and annunciators. We have a Job lot of spun, bronze and
nickel plated push buttons.

If you win send us your address we will get some of your trade

.

Manhattan Electrical Supply Co..

36 Cortlandt St., NEW YORK.

WIRE AND CABLES.
Every Telephone

United States is

andGai)les. Ke-

ard of Hlgii Grade

will Cnt Last

any otber on the

Company in the

nsingKeriteWire

rite is the Stand-

Insnlation, and

and Ont Class

Market.

GUSHING & MORSE,
General Western Agenta,

225 Dearborn St., Chicago.

SEIVD FOR i^AIUPIiGH AND PRICES.

W. R. BRIXEY, Mfr.

203 Broadway, ^ew York.

THE DIEHL ELECTRIC FANS.
NO BELTS. NO SHAFTING.

CEILING,

FLOOR COLUMN,
COUNTER COLUMN
FANS

FOR DIRECT CURRENT.

Sendfor Catalogue coutaiuiug: cut

DIEHL & COMPANY,

NEW TYPE
DESK PROPELLER FANS

FOR DIRECT
OR

ALTERNATING CURRENT.

ofouruew"JSLECTR01.IEB"FAN.

386 Broadway, New York City.

' ''
f ( '

'1 ' ' ' ' ''^ II I I I .

A'

THE CHLORIDE

ACCUMULATOR.
Cells from lO to S,000 amp. Houra

Capacity,

Central Station and Traction Cells a Specialty.

BATTERIES FOR ISOLATED LIGHTING AND

POWER PLANTS.

'.3

Catalogue gives FACTS and FIGURES.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Building,

PHILADELPHIA, PA.
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THE ALLEN SOLDERING STICK,
:A SuhstUute for Resin, siciis and Soldering Salts.

ALWAYS READY FOR USE.
Milken a joint tliiit will not corrody or lu auj' way alTect lln> BurrouodloK lusuliitlou, In I08B tlmo

tliim It c'ftu bo iimdc hi nny otlior w ly. SiivoM more than Uh coMt In no time.
Cheapoi- than A4*ldN or Nalts,
I*io WuNte— I%'o ICreakoK*'-

Tli« AI.LKN SOI.DKKINU STICK is uudoubtydly the K'^atont Impruvenieut that hae ever been

nuide 111 a enlderln^ compound. It Ic do^ lined to entirely diHplHco hcUIb. reHlnw or Bttlta, ftfi It posaeeaeB

Uie oumbliuid lulvnutaKOB oT all of tboiii with an nddod convonlonce and at a Iosh price.

Neud Twenty-rt*c events for a Ssniftle Sti<*k.
It Is put up rogularly In round etloka six iuchcn lonj.: nnd one Inch In diameter, In Indfvlduol

wnndpn boxi>H, It la applloil by simply rubbloR tlic stick on the joint, when hefttt'd, making a perfect

jolut without In nny way corrodlDR the wire or attectlng the Insulation. There is no waHte as the stick

can be used down to the last particle. It can be carried about iu the grip or pocket without danger of

breakage, and ie alwoys ready for use.

Try it and yon will nse iiothios elMe. It Is to yoar interest to test tl e
merits of the ahove elainis.

One stick Is more than equal to n half pound of soldering ealts.

ELECTRIC APPLIANCE COMPANY,

TVIRT INDICATORS.
I have piircliused the Wirt Laboratory from tlie assignee of llie Ansoiiia Eleclrio

Co., together with a large stock of Wirt Indicators; these instruments are all new and
in first class condition. Tliey include indicat rs fi r direct and alternating current
ra'iging from 10 to 1,000 amperes and from 2.J to 3,000 volis. While his slock las'S 1
will make extremely low prices. Apply to the undersigned or to your regular dealer

V.HAKIjKH WIRT. Bit litli Areiiii)-. flilraiin. III.

Wrigley's Pat. Steel Toggle Boltfl Conduit Cleat Clamp^

Exctunttre Jtanu/aettirers^ »4'2 Alodison Street, CHICAGO.

Tlie Osliorne Steam Eiiiieemi Co..

Rooms 714-715, 167 Dearborn SI. • Chlcaao
Representative work now In conrso of construo-

Hon, 2 000 H. P. Heat, Light and Powei Plant for

the Pabst Heat, Light & Powiar Co., Milwaukee, Wis

Thoee who contemplate the constnirtion of simi-

lar plants on improved and economiCQl lines will

do well to eomniunlcate with ns. First, be aura

^ou will get the best, then go ahead.

SAL-AMMONIAC.
Gnaranteed Over 99 Per Cent. Ftire.

zzia-zia-is ets oo.,
101 Klnzle St. ChlcSEO.

Don't Make a Blunder!
But have your burned-out armature rewound

by ns with our

Improved Insulation.
Satisfaction guaranteed in all Electrical repairing.

Storage batteries recharged and repaired.

Andreirs & Hascbke,
GaflE Building, 13 and 15 S. Canal St., Chicago.

No more Wood
Plugs in Tilts,

^
nor Plugs to

Pull Out,

in Using this

Toggle Bolt.

STEEL TOGGLE BOLT
For fiecuriuR Brackets and all kinds of Fixtiiref*
to Hollow TileH, Marble Slabs, Steel Ceilings and
Plastered Walla.

THOS.WRIGLEY,
85-87

Fifth Ave .. Chicago.

Send for
Circular
and price

No more
Patching of
Plaster
o' Breaking
of Tile,

in Using this

IRON
CONDUIT
CLEAT
CLAMP

For Hccuringany ni'/.e of interior Con-
duit or Tubing to Tile Ceilinc or Walls

MICA All Sizes

anil

QnaUtlK

For Xilectrlcal FurpoBes.

EUGENE MUNSELL & CO.,
218 Water Street, NeTr 'Tork.

W, H. SILLS, 86 Laie Street, CHICAGO, ILL.

Sole Agfentsfor Micanite."

ELECTRIC MFG. CO
999 Main St., Fitchburg, Mass.

MANUFAGTUEERB OF

INCANDESCENT LIGHTING
ELECTRIC POWER and

ELECTEO-

PLATING

THE LATEST DESIQNS.
THE HIGHEST EFflCIENOy.

THE PDLLMAM ELECTRIC CO,

M.winding ELECTRIC MACHINERY,
P & ARMATURES, FIELDS and CONVERTERS.

Motor and J>ynamo Inspection and 3Iaintenance.

44 So. vJefferson Street, Chicjlg-o.

Iiprtait tl Ipi Mis I

o T_j ]?? r^ :e; w:
ALTERNATING CURRENT INDICATORS

Are now ready. Before purchasing elsewhere send for our Supplemen-
tary Catalogue which contains the prices and description of the above
instruments, and also a list and prices of other new instruments of

our manufacture.

Whitney Electrical Instrument Company,
PENACOOK, N. H.

Penaeook, Tl. H., V. S. A.-FACTORIBS :-Slierbrooke, P. Q . Canada.
AGKAfTS

:

Baltimore, Md.. The Poole Electric Co.,
Chicago, 111., Electric Appliance Co.,
Cincinnati, Ohio, Nowotny Electric Co.
Halifax, N. S.. John Starr, Son & Co., Ltd.

Montreal, P. Q., T. W. Ness & Co.
New York City, Geo. L. Colgate, 136 Liberty St.

San Francisco, Cal., California Electrical Works.
Toronto, Ont., Toronto Electrical Works,

SubsGrlbe for the Western Electriolan.

n
Tj

F^IBRK CO^S^DUIT.
The Best Underground Conduit for Electric "Wires.

LIGHT, STRONG AND DURABLE. NOT AFFECTED BY ACIDS OR ALKALIES.
A PERFECT INSULATOR.

Write for Information. Send for ITevr Catalogue.

Jllanu/actureU Exclttsively Under itasic I*atent8, By

45 Broadway, NEW YORK.
WORKS: ORANGEBURGH, N. Y.THE FIBRE CONDUIT CO.,

Look out for THITXDER storms and pro-

tect yourselves and apparatus by ordering at

otce the

Doane Lightning Arrester.

It is absolutely positive, and limils the current
following the lightning discharge to an amount
that cannot do any possible injury.

HIGH GRADE RAILWAY, INCANDESCENT,

ALTERNATING OR POWER SWITCH BOARDS
AND SWITCHES.

Send for Catalogue.

W.S. Hill Electric Co.,
No. 133 Oliver St., BOSTON, MASS.

CHICAGO; Central Electric Co.

NEW YORK: Elson & Brewster Eng. Co.,

No. 143 Liberjy Street.

The "Ideal" Storage Battery
For all Classes of Work where Iilglit and Power are Reanlred.

Thousands in use all over the country.

BRADBURY-STONE ELECTRIC STORAGE CO., - Lowell, Mass.
Boston Office, 548 JBscbMiseBldB.
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EuaKiTK F. pEnutiipfl, Prest. W. A. Hathaway, Treaa. W. H. Sawtbb, Seo'y.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, R. I.

RAILWAY FEEDER AND TROLLEY WIRE,
ELECTRIC LIGHT LINE WIRE,

Incandescent and Flexible Cords.

AMERICANITE. MAGNET.
OFFICE AND ANNUNCIATOR
FARADAY CABLES. WIRES.

NEW YORE OFFICE, P. C. Ackermao, 10 Cortlandt Street.

MONTREAL BRANCH, Eugene F. Phillips' Electrical Works

Ei^TABI/iaaED 1848.

HEMINBRAY BLASS CO.,
OFFICE, COVINGTON, KY. FACTORIES, MDNCIE, IKD.

Standard Screw Class Insulators, Floor Insulators,
Class Break Knobs, Battery Jars,

Arc Light Globes for All Systems,
Colored Class Insulators, to designate different currents.

WORK ON SPECIAL DESICNS A FEATURE.
Send Model or Drawing and we will furniah estimates.

THE

"CLARK" WIRE.
For Switchboard, Railway and Motor use, we make all

sizes of Stranded and Flexible Wire and Cables with Clark's

Inpii'ation.

The Clark Wire has been before the public and in uae for

the past nine years, and has met with universal favor.

Thousands of miles of this wire have been sold, and

are in use throughout Ihe United States and Foreign Coun-

t'-ies, and the demand for it is constantly increasing, because

it always gives perfect satiefactlon.

Wes'ern Agents,

GREAT WESTERN MFG. CO.,

Chicago, III.

In a Letter from the Inspector of the Boston Fire Under

writers' Union, he slates: " A Tlioroughly Re:i

able and Desirable Wire in every respecf.''

The Rubber used in inenlating our Wires and Cables (b es-

pecially chemicallyprepared, and will not deteriorafe, oxi

dize or crack, and will remain flexible in extreme cold

weather, and is not affected by heat.

We guarantee our Insulation wherever used. Aerial. Under

ground or Submarine, and our net prices are as low, Ifnof

lower, than any other firs", ciaes Insulated Wire.

We shall be plaaaed to mail Catalogues with Terms an^l

Discounts for Quantities.

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St., Boston, Mass.

Henrt a. Clabk,

Treas. and Geu'l Mgr.

Send for Catalogue.

Hkbbekt H. Eustis,

Prest. and Electrician

MANUFACTURERS OF HIGHEST GRADES OF

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N J.

I JOHN A. ROEBLINt-'S SONS CO., Chicago. IV 1 Iialie Street.

AGENTS' 1
**•*" FKANCISCO, as and 27 Tiemont Street.

'

( NKW YOKK, 117 Liberty t>treet.

HAYDEN-BOOKER MFG. COMPANY,
Manufacturers of all kiuds of

OPEN AND CLOSED CIRCUIT CELLS,
And Dealers in

Everything in the Battery Line.

2140 DeKalb St., - - - St. Louis, Mo.

M. M. HAYDEN, President and Manager.

KARTAYERT.
HARD FLEXIBLE FIBRE IN SHEETS, RODS, AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers,
and PQCking^. Pat. Insulating Cleats.

MANUFACTURED UY

THE KHRTAYERT MFG. CO.. WilmingtOD, Del.

GRAPHITE SPECIALTIES
FOB EI<ECTKICAI> USKS.

Oraphite Bods of Tarinns licnethe, from 1-S Obm to 100 Obms Resistance
to the inch. <^raphite Boxes and Crneibles. Besleting; Beats

of 4,000 Degrees. Inqairles Mladly Ansivered.

/OS. DIXON CRUCIBLE CO., Jersey City, N. J.

THE CORRESPONDENCE SCHOOL OF TECHNOLOGY
Instruction by Correspondence, Electriea', Steam and other Branches of Engineering.—E. P.Roberts, M. E.; G. T. Hanchett, S. B.

Oscar Antz, M. E.; Jas. Ritchie. B. S. ; Frank C. Osborn, C.E.; P. Yensen; L. 8. Siebel; H. J. Cools; J.N Richardson. Send for circularCLEVELAND, OHIO..

Incandescent Lamps Repaired.
NEW YORK ELECTRIC COMPANY, Canisteo, N. Y. and 225 Dearborn St., Chicago.

FACTORY
wii,!(hm«;tojv.

i:£IX> 1873.
SOL.E JHAXVFACTUBEBS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

DKi. The Standard Electrical Insnlating Material of tlie World. 14 dkv sr",' sr. v.

VULCANIZED FIBRE CO.

A Portable Testing Set that is Portable.
THE ACME is an evolution from and improvement on our T 305, which is in use all over the

country. It coiilains a very sensitive D'Arsonval galvanometer, a Wheat^lone Bridge whose theorttieal

range is from .001 to 10,000,000 ohms, a silver chloride battery and double contact key. Everj thing com-

plete and ready for the measurement of resistance.

Send fox- CJlx-o-ulax* XiJo. S2 3.
We manufacture all kinds of apparatus for electrical measuremeat. Catalogue T, describing It,

will be mailed free ONLY if this advertisement is mentioned.

"Acme" Testine Set. QUEEN & CO., Incorporated, 1010 CHESTNUT STREET, miimmil HI, V." Voltmeter.
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Bbtaiilibhud im 1861.

E. BAGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QA5 AHD ELSCTHIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-RAHOH 8T0KB-

8184 Michigan Avenudr

FOR SALE.
Four 100 H. P. Steam Boilers.

105-poiiud Bteam teat inspector's cerliflcate

fiiroished. Safety valves. Steam gauges
and fronts furoished. $i00.00 each, f. o b.

cars Chicago,

CHAS. E. GREGORY CO.,
47-40 S. Jeftrrson St.. Cliioaso.

FOR SALE.
Controlling stock in a gas and

electric light plant.

Address "H. B."
Care Western Electrician,

Lakeside BIdg., Chicago.

FOR SALE.
175,000 OAK PINS,

f^7.00 per thousand. Write for sample.

Address "O P."
Care Western Electrician,

Lakeside Building, Chicago.

Two Electric Motors^ new;

Two Electric Motors, good
as new;

Each luO horse power with Converter and all Ap-
pliances. I have no use for such things and will

sell them ot legs than half cost.

THOMAS CRATTV,
Security Bnildiug, CMcaso,

PUBLIC SALE."
On May 1, 1894, vriU aell to highest and best

bidder our entire 750 light a. c. plant, in Al con-
dition, and city contract, which pays $1,840 per
annum and expires In about six years. Terms of
sale, one-third cash, balance in one and two years
on approved security. Address

Harroflsliflrs Elec, Liilit & Power Co,,

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELECTRI-
CIAN when writing to advertisers.

ASSMEH SALE,
Notice is hereby given tbat the under-

signed assignee will receive bids in writing

for the entire unsold stock ot the Ansonia

Electric Company, insolvent, or any por-

tion thereof. Bids will be received until

12 o'clock noon, April 16, A. D 1894, at

the office of the undersigned, 103 Michi-

gan Avenue, Chicago, Illinois. List of the

stock and the stock itsilf may be found

and examined at the above address. Terms

cash. Bids to be approved by the County

Court of Cook County.

JAMES B. WALLER,
Assignee.

Dated Chicago, April 3, 1894.

POSITION WANTED.
By u young man who has had twelve years' ex-

perience as Electrician and Manager of Central
Stations, both Arc aod Incandescent Lightiug, St.

Railway worb; also understands both Steam and
Water Power; can furnish best ot recommendations.

Address INrjtKASK.
care Wkstkiin Et.eotkician,

No. *' Ldke^idp i'.nilding, Chicago.

CAPITOL
MelMMM Ml

Manufacturers and Dealers in

Electrical Supplies
OF ALL KINDS.

Electrical Repairs a Specialty,

EliBCTBICAIi COaiTftAGTOR!^

Room 21, 83-85-87 Fifth Avenue, Chicago.

INSTHUCTION^'MAIL
In Architecture, Architectural Dra-wing:,
Plumbing, Heating and Ventilation
Bridge Engineering, Railroad Engineer-
ing, Surveying and Mapping, Mechanics,
Mechanical Drawing, Mining, Englieh
Branches, and

ELECTRICITY
Diplomas awarded. To begin students neea

only know how to read and write. Send for FREE
Circular of information stating the subject you
thinli of studyintj to THE CORRESPONDENCE
SCHOOL OF MECHANICS AND INDUSTRIAL SCIEN-
CES, Sc"-anton. Pa.

4000STUDENTa

Tlie Standard Open Circuit Bat-
teries of the World,

Send fob Circular and Prices.

THE LECLANGHE BATTERY CO.,

Ill to in fost 13Ut St., N. Y.

Stilwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE In Steam
Boilers. Catalogue on application.

STILWBLL & BIERGE NF6. CO.,

DAYTON, OHIO.

D'UNCER
LONG
DISTANCE
ELECTRIC
TELEPHONES.
Sold outright. Protected by

piitents whicli are t^uaraoteed
iLguiuet infrioyemeut. Works
satisfactorily on \ont^ or short
disluDoe; re(|Uires no cieunlDg
or repairs; claimed by disinter-
ested experts to be the best tele-

phone made. Adopted by the
Twin Wire Telephone Company
of Chicago, and will be need by
the city in connection with it.

The l>'Uneer Electric
Telephone nif£:.Co.,

11)7 Dearborn St, , CHICAGO.

Cleats, 2 or 3 wire, glazed, $30. Pr 1,000

Insulators, " 12.
"

Rosettes, fuseicss, " 6." loo

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •••

•.• INSULATOR COMPANY,
IS Custom House St., Boston.

BRONZE PUSH
BUTTONS,

WINDOW AND
DOOR SPRINGS,

FLOOR PUSHES,
SWITCHES.

Send for New Catalogue.

HuEBEL &, Manger, Ulan nffi€>tar«' rs,
286-290 Graham Street, BROOKLYN, N. Y.

H'^misburgH

MIAMISBURG ELECTRIC CO.,
MIAMISBURG, O.

Imperial Dry Battery.
Guaranteed the beat Dry Battery ever made.

Internal short circuiting or local action is eliminated.

Will not deteriorate when not doing work.
Win hold its tirst value over long periods of time.

Internal resistance, small, high and constant, E. M. F.

Will not run down or die on the shelf.

No bursting of seals or oozing of salts from the top.

ALL BATTERIES GUARANTEED. SEND FOR CATALOGUE.

THE KINSMAN DESK LIGHT.
Can be Readily Attached to Any Desk.
Desk can be opened or closed without

interfering with light.
By means of our rotary reflector, the

desired quantity of light can be obtained.
Send us a sample order, mention style of

socket required.

McLEOD, WARD & CO.
91 liiherty St,, TVctf York.

AGENTS:
Central Electric Co., Chicago, III.

W. H. Glenny Sons Co., EufEalo, N. Y.
Southern Elec. Supply Co., St. Louis, Mo.
Gate City Elec. Co,, Kansas City, Mo,
Th09. Day & Co., San Francieco, Cal.

International Telephone Co,
DIRECTORS:—Stephen B. Elkins. New York,

N. Y.; R. C. Kerens, St Louis, Mo.; Geo. R. Peck,
Chicago, 111.; Thos. J. Hurley, Fort Worth. Texas;
C M. Ferree, Kansas City, Mo.; Robt. P.Porter,
New York, N. Y.; Wm Warner, Kansas City, Mo.

;

L. E. Ingall', Chicago, 111.; H. M. Holden, Kansas
City, Mo ; A L. Stone, Chicago, 111.; E M. Harri-
son, Fort Smith, Ark.

WHAT MONEY CAN EARN AND
THE PEOPLE SAVE BY

MEANS OF THE

Harrison InternatioDal Telephone.

This company owns Letters Patent No. 476,200,
granted to E. M. Harrison May 30, 1892, and Let-
ters Patent No. 499,108, granted to E. M. Harrison
June 6, 1890, for a complete speaking telephone
operated by battery; and owns Letters Paient No.
435,295, granted to William Hutson Ford August
26, 1S90, for an automatic switchboard. Our patents
embrace every device necesssary in the construc-
tion of a telephone plant with either manual or
automatic switchboard.
Prospectuses furnished by addressing the Com-

pany at their ofhces,

44 and 46 Wall St., New York City.
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VICTOR TURBINE WATER WHEEL.
The attention of ELECTRIC COMPANIES is called to this CEK.E*BRAXCn "^VAXKR WIIKFl^as particularly adapted to their use

on accoupt of its r4'iiiarKal»ly Hteady motion, lii^srl^ Sipeed
and great Ellioieiicy, and large Capacity foritsdiameter,
being double the PoMer of most wheels of same diameter. It is used
by a number of the leading electric companies with great satisfaction. In the
economical use of water it is without an equal, producing the higliest per cent
of useful effect guaranteed.
im^Nn FOR CAXAI^OGUE AIVU PARXICdl.AKN.
Our Horizontal "Victor" is highly recommended, as no gears are required

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of 12 inch VICTOR

XIJRBIWES arranged on a horizontal shaft with Cast-iron Flume, Draft
Tubes, End Bearings for Shaft and Driving Pulleys complete, all mounted upon
a substantial cast-iron bed plate. The entire arrangement is very complete and
st.ictly first-class in every particular. We are now prepared to furnish Victoi
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use, we recommend them.

STILWELL & BIERCE MFG. CO., DAYTON, OHIO.

^ BATTERY COlWP4^
^"^ 85 JOHN STREET, NEW YORK. * 5

Have attained a far spread reputation for the efBlciency and durability of their goods, conse-
quently, solicit your orders with a feeling of assurance that they can fill

them completely to your satisfaction.

Law Double Cylinder Cell, Law Carbon Porous Cup Cell, Law Fuller Cup Cell, Law Clay Cup Cell,

SAL AMMONIIC, BLUESTONE, COPPERS, ZINCS, and a thousand-aiid-one other things.

YOU WILL OBLIGE
Both advertiser and publisher by men-
tioning the Western Electrician when

writing to advertisers.

By E. A. HIERRIJLiI/,

176 Pages. Price, prepaid, $1.50.

For the use of Electricians,
Engineers and Architects.

NO MAN
contemplating the erec-

tion of an electric light

plant can afford to be

WITHOUT IT.

Electrician PnblisMDg Company,
6 LAKESIDE BUILDI^G, CHICAGO.

iiubber Covered Rolls.

Valves.

Storage

Battery

Jars.

Springs for Steam
Hammers,

Spring Rubber of any Elasticity or Hardness to S!(etch, Model or Mould.

Newton Rubber Company,
0£B.oe:

John Hancock BIdg., 178 Devonshire, and 35 Federal St., Boston, Mass.
Factory, Newton Upper Falls, Mass.

WECO CARBON BATTERY.
Higb Electromotive Force. Small Internal Resistance.

MTTLE LIABILITY OF CARBON BREAKING IN SHIPMENT.
SUITABLE FOR BELLS AND GAS LIGHTING.

Prices on Application,

WESTERN ELECTRIC COMPANY.
Chicago—

New York.
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PAETIOULARLY ADAPTED TO DEIVING

Electric Light and Power Station
.J On (I'count of ItH high efiiciency at all stages of gate, Bteadlneas of motion ami easy svorking pate, the con-
•^ Biruction of which makea It the moat BensUive to the action of a Rovernor uf any wheel on the market.

SEND FOR CATALOGUE IlluBtratlog various styles of setting on bothveitlcal and
horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,

DAYTON. OHIO.SacOESSORS TO
STOUT, MIl/I/IS A TEMPIiK

Artistic Slate
FOR

Swilcli Roarils.
Hnitc'h Bases.

Kheostat Bokcs and Bases,
Battery Boxes and Covers,

Fuse Boxes and Bases,
And for liamp Bases,

All Purposes Requiring

Slate, plain or finished.

We sell tho finest Vermont Slate, and finish In

Dull Black.
Polished Black.

Bloodstone or Slarbleized.
Italian, TennenNee, and

Vermont Marble,
niexioaii Onyx and

Cirained Woods.

Very low prices quoted on sizes to order.

The Independent Electric Co.,
39th St. and Stewart Ave., CHICAGO.

C
ONTRACTORS.
Electric Light Wiring, Fire Alarm Systema

AnnuDolatore, Bells. Tabes, etc.

THE ALLEN-HUSSKY C03IPANV,
Tel. 3626. %%}j Dearborn St.. Cliica{;o.

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for ofBce or

home use, is Issued by the Burlington
Route. Copies will be mailed to any ad-

dress on receipt of twelve cents in postage
by P. S. Edstis, Gen'l Pass. Agent, C B.
& Q. R. R., Chicago, 111.

TELEPHONES!!
This company is mannfacturlng

A Compound Magneto Telephone
which it sells outright under a guarantee both as to efficiency and as against infringe-

ment of patents.

It talks as well over one hundred miles as any other Telephone talks over one mile.

This company is alto prepartd to fully equip Telephone exchanges, (furnishing

everything from the telephone lo the wire and pole-). Private lines, Factory plants,

etc., and do all kinds of construction work.
Send for circulars and price lists.

WESTERN TELEPHONE CONSTRUCTION 00„
S39, 540 and 541 aionadnock BIk., Chicago, III.

FUSE WIRE] correct
f Carrying

AND LINKS y capacity.

FOR ALL SYSTEMS. ) ^"'"'CJo™.

The Independent Electric Co.,

39th St. and Stewart Ave., Chicago.

HART FLUSH SWITCHES.
5 and 10 Ampere Single Pole.

10 Ampere Double Pole.

10 Ampere Three-way.

The Only Snap Switch that has

PROVEN A SUCCESS.

For Sale by All Supply Honses.

THEEART&EEMAIMFGCO.,
BABTFORD, CONN.

Exhibit at the World's Fair, Section S, Space 5, South-

west Gallery Electricity Building.

Consolidated Car-HeatingOo.,
Chicago, III. ALBANY, N.Y. Coatecook, P, Q-

Electric

Car - Heating.
Regulating Switch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

In Practical Operation In Slore
Than %S Lieadine Citleai in

U. S. and Canada.

ELECTRICAL BOOKS
Of .All KLlzxds.

ELECTRICIAN PUBLISHING CO.

6 Lakeside BIdg., CHICAGO.

BARREL LOTS 40 CENTS.BARREL LOTS Z2M CENTS.

Our New RepubllC, Our High Grade QjUyJyJIjyvXJOJJO

INCANDESCENT LAMPS.
QUALITY UNEXCELLED. QUALITY UNEQUALED.

^X>uxuvuyjj^^^AA)OJ^>^i^^ 2011 to 2017 Pine Street, ST. LOUIS,
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iSSfLWATER WHEELS
This Justly Celebrated 'Wheel is Built in Many Styles on

UPRIGHT AND HORIZONTAL SHAFTS.
It is SPECIALLY DESIGNED and ADAPTED for driving

ELECTRIC LIGHTING AND POWER PLANTS.
Our new Whppl spcurea a, remarkably lii(;h {rnnrnnteed perrentasc and wonderfal steadiness of

motion, under variable loarls in practice. It iilVords an anequaled concentration of power witbln a amall
space; and an unprecedented lii^fh velocity for a piven power.

Its easily and qiiiekly operated balanced crate atrordB prompt and eflicient control by a governor, and
consequent Sue reernlation. These wheels are in many instances operating the best electric plants in this and
other conntries, fully demonstrating their remarkable adaptation to that use.

. , *
The attention of Electric Engineers, and others conlemplatins water power improvements is directed to our
rk. We will send a fine large pamphlet, 112 pages, fully describing the wheel and various plans of application.work.

THE JAIVTES LEFFEL & CO.*''«''^N'=.^w'^o^°KC?T"v'°'

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
CiiveB more power as to diameter Tvitli a

liislier percentaffe ofnseftal effect than any other
^Vttter-wlieel heretofore made. AU sizes, right and left

hand, are built from patterna perfected under systematic tests in

the Holyoke Testing Flume.
Parties having power plants which are unsatiafaotory, and

those contemplating the improvement of powerSj will find it lo
their intereatto confer with me, as I am -iviiliBg to guar-
antee results where others have failed, no niat-
1 er -what make of turbine has been in use. STAT£
RffUHIREJflElVXS AND S£ND FOK CATA-

S. MORGAN SMITH. York, Pa.
Estimates furnished for complete power plants and

results Kuaranteod.

SPEAKING TUBES AND WHISTLES.
Oral, Electric, Pneamatic and Meciianioal

ANNUNCIATORS AND BELLS.
Fall Iiine Always in Stock.

w. B. ostrInder & CO.,
S04: Fulton St.. New York.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N.T.
^^Send tor New OAtaloqde. Out August l=it.

PLATINUM
For all Purposes.

Scrap and Native Platinum Purchased,
BAKER & CO., 408-414 New Jersey

Kailroad Ave., Newark, N. J.

The Dow Adjuster
Is a thoroughly relia-

ble mechanism for

instantly raising or

lowering an electric

light. The lamp can
be placed at any
height as easily as

a window shade can
be raised or lowered.

Manafactared Solely by

-j».?™^'^^Dow Adjuster Co

,

Box 210, Braintree, Mass.

Send for Circular.

For the "WESTERN ELECTRICIAN,"

SPECIAL ANNOUNCEMENT.
99"THE HELIOS

SPECIAL ALTERNATING ARC LAMP
Can be run three in series from 105 volt secondary circuit.

STANDARD ALTERNATING ARC LAMPS
Can be run in multiple from 50 or 100 volt secondary circuits by Spencer Economy Coils.

Xo Special Transformers Necessary, ^o Dead Resistance Rpqnired.
]Ko Change of ^Virine.

SX>£30X.A.Xj xsroo^xoEi.
Helios Carbons will be sold only with the Helios Lamp. The Helios is the only lamp that has a legil
right to use the reflector plate between the standards, without which one-half of the light is wasted.

HELIOS ELECTRIC CO., 1310 Filbert St., Philadelphia.
Ea?itern Agents:

STANLEY ELECTRIC MFG. CO.,
Pittsfield, Maes.

Eastern Penn. and Southern, N. J. Agency:
THE MOUNTAIN ELECTRIC CO.,

Denver, Colo.

Western Agents:
THE CENTRAL ELECTRIC CO.,

Chicago, 111.

Southwestern Agent:
ST. LOUIS ELECTRICAL SUPPLY CO.,

St. Louie, Mo.
Canadian Agency: Canadian General Electric Co., Toronto, Canada.

JUST OFF THE PRESS.
INVENTIONS, RESEARCHES and WRITINGS of NIKOLA TESLA.

BT THOMAS COMMERFOED MARTIN.

Cloth, 8vo. 330 Cuts and New Portrait. 600 Pas:es. Price $4.00.
Some idea of the scope of this remarkable record of new work in electrical invention and research may be formed from the following table of

CONTENTS.
PART I.—Polyphase Currents.

Chapter 1.

Chapter 2.

Chapter 3

.

Chapter
Chapter
CH4PTER
Chapter
Chapter
Chapter
Chapter 10....
Chapter 11

Citapter 12.

Chapter 13

Chapter 25.

Chapter 26.

Chapter 37.

.

Chapter 33.

Chapter 34.

Chapter 35

.

Chapter 36.

Chapter 37.

Biographical and lotroductory.
A New System of Aternatiog Current Motors and Transformers.
Tlie Tesla Rotating Magna ic Field.—Motors with CI jsed Conductors.
—Synchronizing Motors —Rotating Field Transformers.

Modifications and Expansions of the Tesla Polyphase Sy-tems.
Utilizing Familiar Type of Generatoraof the Continuous Current type.

Method of Obtaining Desired Speed of Motor or Generator.
Regula'or for Rotary Current Motors.
.Single Circuit, Self-Starting Synchronizing Motors.
Change from Double Current to Single Current Motor.
Mot)r with "Current Lag" Artificially Secured.
Another Method of Transformation from a Torque to a Synchronizing

Moter.
"Magnetic Lag" Motor.
Method of Obtaining Difference of Phase by Magnetic Shielding.

Chapter 14 Type of Tesla Single-Phase Motor.
Chapter 15 Motors with Circuits of Different Resistance.

Chapter 16 Motor with Equal Magnetic Energies in Field and Armature.
Chapter 17 Motors with Coinciding Maxima of Magnetic Effect in Armature and

Field.
Chapter 18... .Motor Based on the Difference of Phase in the Magnetization of the

Inner and Outer Paits of an Iron Core.
Chapter 19 Another Type of Tesla Induct'on Motor.
Chapter 20 . . . Combinations of Synchronizing Motor and Torque Motor.
Chapter 21 Motor with a Condenser in the Armature Circuit.

Chapter 22 Motor with Condenser in one of the Field Circuits.

Chapter 23 Tesla Polyphase Transformer.
Chapter 24. . . .A Constant Current Transformer with Magnetic Shield between Coils

of Primary and Secondary.

PART II.—The Tesla Effects with High Frequency and High Potential Currents.
.Introductory: The Scope of the Tesla Lectures.
.The New York Lecture. Experiments with Alternate Currents of

very High Frequency, ant their applicition to Methods »f Artificial

Illumination. May 20, 1891.
.The London Lecture. Experiments with Alternat"! Currents of High

Poteatial and High Frequency. February 3, 1892.

Chapter 28 The Philadelphia and St. Louis Lecture On Light and other High
Frequency Phenomena. February and March, 1893.

Chapter 29 Tesla Alternating Current Generators for High Frequency.
Chapter 30 Alterna'e Current Electrostatic Induction Apparatus.
Chapter 31 "Massage" with Currents of High Frequency.
Chapter 32. . . .Electric Discharge in Vacuum Tubes.

PART ill.—Miscellaneous Inventions and Writings.
. .Method of Obtaining Direct from Alternating Currents.
, .Condensers with Plates in Oil.

.Electrolytic Registering Meter.
. .Thermo-Magnetic Motors and Pyro-Magnetic Generators.
. .Anti-Sparking Dynamo Brush and Commutator.

Chapter 38. . . Auxiliary Brush Regulation of Direct Current Dynamos.
Chapter 39 Improvement in Dynamo and Motor Construction.

Chapter 40 Tesla Direct Currfut Arc Lighting System.

Chapter 41. . . .Improvement in Unipolar Generators.

PART IV.—Appendix: Early Phase Motors and the Tesla Oscillator.

Chapter 42 Mr. Tesla's Personal Exhibit at the World's Fair.
| Chapter 43 The Te«la Mechanical and Electrical Oscillators.

This Tolame is ofthe ntmost interest and value to all in any wise concerned in the stndy, production or utilization
ol electric currents. ISent postage free, to any address, on receipt of price, by

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago.
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STANDARD ELECTRIC CO.
General Offices: Suite 625, Home Ins. BIdg., pUIPAGn
Works: 313-317 South Canal Street, ulllbAQU.

Tr^ STANDARD SISTEM OF ARC IIGHTING.

FOR

FURTHER

INFORMATION

ADDRESS
THE
GENERAL

OFFICES.

The ANNUAL REPORT of your plant, soon due, may

suggest additions or betterments for the purpose of

earning a larger dividend for the year 1894.

Perhaps you have not earned a dividend.

In this case there is A CAUSE.

See to it that your station is equipped with modern

machinery—apparatus known to be efficient, dur-

able, and simple.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i. e. e.,

Consulting Electrical Engineer,

Specialty: Electric Railways and Power Sta-

tiona.
43e Rookery, Chicaeo.

N. S. Amstutz,
Mechanical and Electrical Engineer,

New Electi'tcal Devices Perfected for
Shop Construction.

Tests, Plans, Estimates,
Supervision and Expert Opinions.

5»tt The Cnyahoga, Cleveland,©

LOUIS K. COMSTOCK,

Consulting and Constructing

Electrical Engineer,

1437-3S aionadnock Blk., Chicago.

Chas. G. Armstrong,

Expert and

Electrical Engineer,

Anditoriam Tovrer, Chicago.

Frederick L. Merrill,

Electrical Engineer,

Specialty: Storage Battery Work.

304 Rookery, Cliicago

The Consolidated Eng. Co.,
Designers and Builders of Electric
Light and Power Plants, Electric
Railways, Water Works, Ice Making
and Refrigerating Plants.

831 Pine Street, - - - St. Louis.
Alfred 0. Einstein, Prest. and Treas.

Tiiomas V. Hall, Vice-Prest and Secy.
John A. Henry, Supt. Electrical. Con.

O. M. Stone,
Electrician,

Good worii, square work, perfect work; just
such work as our customers want. Fine house
work and repairs a specialty. Private lines

built complete.

SCO S. Clark St., Chicago.

Gustave Monrath, c. p.,i. e.

Electrical Kngineer,

Contractor for Electric Light and Electric
Power TransniiBsions.

1417-1419 lUonadnock Building,
Chicago.

PATENTS.—Twenty years' eiperience.
Send model or sketch and brief deBcription of
yo -- r invention for report as to patentability. Ex-
pert searches and opinions. Patent causes prose-
cuted and defended. Practice in U. S. Supreme,
Circuit and Circuit Appeals Courts, and U. S.

Patent Office . Send for "Plain Words about Pa-
tents," free. Patent practice exclusively.

E. B. STOCKING. Attorney at Law,
611 F St., N.W., IVashiDgton, I>. C

Goltz & Sinclair,

Electrical Engineers and Contractors,

Manufacturers* Agents,

Tel. 912. Agents for Ideal Engines.

Sentinel BIdg., ^lil^vaakee, AVis.

Harry G. Osburn,
Electrical Engineer,

!e39 lia Salle Street, Chicaso.
Telephone, Harrison 306.

Estimates and Specifications prepared.

Special Attention Given to the
Supervision of Electrical Work.

WM. H. BRYAN. M. Am. Soc. M. E.,
Mechanical and Electrical Engineer.

Consultations, Reports, Estimates, Plans, Specifi-

cations, Superintendence, Tests, Purchasing.

Turner Buildin;;, St. Louis.

For the WESTERN ELECTRICIAN,—ai.oo.

—

FOUR
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION Hand-Book.

Lakeside Building,

ICACO, ILL.ELECTRICIAN PUBLISHING CO.,'ch

ONE
DOLLAR
EACH.

B»°EM^;,

"IDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

HANDVACTITHKD BY

PHILLIPS INSULATED WIRE CO.
WBW YORK OFFICE: 39-41 Cortlandt Street. FACTORY: PAWTTJOKET, R. I.

AeBHrCIBS :

JBlectTic Appliance Co., CHICAOO. Fartrick & Carter Co . PHII.AI>C:i.PHIA. Electrical Engineering Co., IIINNEAFOIilS.

ELECTRICITY for ENGINEERS.
A NEW AND POPULAR BOOK.

Two Tolnmes, 434 pages, Proftasely lllnstrated.

Price, Postage Prepaid, $2.50.

ELECTRICIAN PUBLISHING CO.,

6 LAKESIDE BUILDING, CHICAGO.

J. C. BRILL COMPANY, - - - PHILADELPHIA.
BUILDEES OF RAILWAY AND TRAMWAY OAES OF ALL CLASSES.

Special attention frfven to the building of Electric Motor and Trail Cars.
Builders of Brill No. 21 Truck with solid forged frame, atd "Eureka" Maximum Traction Pivotal Truck.

WESTINBHOUSE ELECTRIC & MANUFACTURlNe CO..
•I'TTa^TJU.CH

We manufacture Complete Installations of

For CENTRAL STATION ELECTRIC LIGHTING,
LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BRANCH OFFICES IN ALL LARGE CITIES.
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YOD NEED THESE
NBW

DYNAMO TENDERS'
HAND-BOOK.

By Liedt. F. B. Badt.

READY FOB DELIVEBY.
AN ENTIBELT NEW WOBK.

The Ifttest addition to our famous "Haud-Booli"
Series. Every practical dyonmo man should have n

copy.

««0 Pages. 13S Engravings.

PRICE, $1.00.

NGANDESGENT W RING
i3:A.a>4 ±j-book:.

By Lieut. F B. Badt.

Fourth Edition, Tenth Thousand.

These tables give, without loss of time, exact size

of wire to be used. This is one of our famous "Hand-
Book" series, and is the standard authority (Jn this

subject in the English language.

73 Pages. 43 IllnstrationB.

PRICE, $1.00.

BELL HANGERS'
Hf\ND-BOOK.

Bv LIBDT. F. B. Badt.

Desii^ned for practical men engaged In any class
of bell or annunciator worii. The only booli of the
liind published.

io6 Pages. 97 Illustrations.

PRICE, $1.00.

ELEGTR G TRANSMISSION
HiLND-BOOK:.

By Lieut. F. B. Badt.

A new work contaiolDK tables and information on
the electric tranBmissiOQ of power brought down to

date. One of the most popular of our famous "Hand-
Book" Series.

97 Pages. 22 Illustrations.

PRICE, $1.00.

STREET RAILWAYS.
"TRK7UTS."

Their Construction, Operation and Maintenance.

Bt 0. B. Fairchild.

This work is written by a practical man, and
should be In the hands of every street railway em-
ploye in the United States.

600 Pages. Profusely lUuairaied.

PRICE, $4.00.

ELECTRIC MflCfllNERY.
By S. p. Thompson.

Fourth edition, revised and re-written. The most
complete work on the dynamo published.

900 Pages. Fully Illustrated.

PRICE, $9.00.

DICTIONARY
... OF ...

Electrical Words,
TERMS AND PHRASES.

Br Edwin J. Houston, A. M.

The latest edition of this celebrated work containa
over 6,000 distinct definitions. As important as
Webster.

700 Pages. ?50 IllnstTations.

PRICE, $5.00.

ELECTRIC MOTCR
AND ITS APPLICATIONS.

Bs Maetin and Wetzleb.

The first American book on electric motors. A
most complete work brought down to date.

325 Pages. 354 Illustrations.

PRICE, $3.00.

THE PRACTICAL MANAGEMENT

OF

DYNAMOS AND MOTORS.
By Crocreh and Wheeler.

The object of thig work is to give simple directions
for the practical use and management of dynamos and
motors. This work is having a large sale.

100 Pages- Fully Illustrated.

PRICE, $1.00.

Electric Light Specifications

FOR THE USE OF

Engineers and Architects.

Et E. a. Mekrili,.

This wort gives the latest rules of The National
Electric Light Association, of the National Board of
Fire Underwriters, and of The New England Insurance
Exchange.

17e Pages.

PRICE, $1.50.

THE ELEGTRIG RAILWAY
IN

THEORY AND PRAGTlGE.
By Crosby and Bell.

This la a complete treatise on the construction and
' operation of electric railways, and will commend it-

self to the electrical engineer, and to the practical
manager.

400 Pages. Profusely Illustrated.

PRICE, $2.50.

HIGH POTENTIAL
AND

HIGH FREQUENCY.
ExperimentB with Alternate Currents.

Bi Nikola Tesla.

A lecture delivered before the Institution o£ Elec-
trical Engineers, London.

146 Pages. Fully Illustrated.

PRICE, $1.00.

InHj Mbiltib illiljMliArfl.

BxF. L. Pope.

The fourteenth edition of this celebrated work is

rewritten and brought down to date. A technical
hand-book for electricians, managers and operators.

234 Pages. Illustrated.

PRICE, $1.50.

SCIENCE
SERIES.

The series now numbers 103 volumes, and embraces
works on every subject.

le mo. Boards.

PEOFUSELT ILLUSTEATED.

Price, 50c. Each.

STflNDRRD

ELEGTRIGAL DGTIONftRY.
By T. O'Oonnob SLOiNE.

This new work should be in the hands of all who
desire to keep abreast with the progress of the greatest
science of the times.

600 Pages, 300 Illustrations.

PRICE, $3.00.

Any of the above books sent promptly, postage prepaid, on receipt of price.

SEND IN YOUR ORDER.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Bide., Ghicase. III.
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BALLENGZNB CO.,
SIXIXXI, x>^.

Improved Heavy Duty Engines for
Electric Lighting and Railways.

DIRECT CONNEOTBD and BELT DRIVEN.
J W. PARKER & CO., General Agents,

30 Cortlandt Street, NEW YORK CITY.
CHICAGO OFFICE.

506 "The Rookery."

THE IMPROVED RACINE AUTOMATIC
Vertical and Horizontal Engines,

ISelf Contained, from 1 to 100 H. V. carried in stock.

OVER 2,000 IN USE.

Superior Kegulation and Economy for Electric Lishting. Immediate Sliipment.
Send for new catalogue. I'ull line of Marine, Yacht and Tug Enginea and Boilers.
Porcupine and Tubular Boilers carried in stock.

RACINE HAEDWABB COMPANY,

Works: W. F. PARISH, General Sales Manager,
Kacin«, Wis. Home Insaiance Buildine, CHICAGO, Ilili.

«
Ready Made Cut Gears.
Ready Made Cast Gears.
Ready Made Brass Gears-
Gears Made to Order.
Gear Cutting.
Gear Book. 15 cents.
Treatise on Gears, $ 1 .00.
Gear Cutting Machines.
GEORGE B. GRANT,
Lexinoton, Mass-
and 125 South nth St..

Philadelphia. Pa.

SIOUX CITY ENGINE&IRON WORKS
Builders of HIGH GRADE

CORLISS
ENGINES

Simple, Componnd, Condensing.

Complete Steam Plants a Specialty.

BIOUX CITY, IOWA.

2=; -,,^ AGENTS:
H. S. WALKEK, 26-28 W. Randolph St., Clllcago.

BOWELL & CHASE CO., 1217 Union Ave., Kansas City, Mo.
C. J. BLANDIN, 120 Third Ave. North, Minneapolis, Minn.

S. FREEMAN & SONS MFG.CO.,
MANUFACTHBERS OF RACINE WIS.

Standard Tubular, Fire Box,Tertical
and Submerged Tube Steel

BOILERS
For Marine,

Stationary,
or Portable vse.

ALSO OP

OF ALL KINDS.
Smokestachs, etc.

A specialty made of

Electric Street Railway and
Lighting Plants.

Write for Prices and Terms.

The

"CLIMAX"BiEii
Tiiree Boilers Sold Gbicago Edison Co.

The Only Boiler Tested at the World's
Columbian Exposition.

The only NON-EXPLOSIYE boiler made.

Will save yon money on coal,

Bnilt in nnits from 80 to 1500 H. P.

MANUFACTURED BY

Send lor new Catalogie,

ClonbrockSteam Boiler Works,
Lorraine and Smith Sts., BROOKLYN, N. Y.

JIU GENUINE
INGOTS & MANUFACTURES

BEAR OUR
REC.TRADE MARKS.

PHOSPHOR-BRONZE
Ingots, Castings, Wire, Sheet &c.

The Phosphor Bronze Smelting Co.LiMiTED
2200WASHIIIIGTONAVE.,PHILflDEI.PH|A.,PA.
ORIGINAL MANUFACTURERS OF PHOSPHOR-
Bronze IN theUnited States AND Sole -

Makers of"ELEPHANT BRAND"Phosphor-Brpnze.

THE FALLS

Bl7et k laclii Co.,

Cnyaboga Falls, Obio.

Manufactarers oi

Friction Clutches,

Shafting. Etc.

Special attention given to the
Complete Equipment of

Electric Plants.

BRANCH OFFICES:

8 Sontb Canal St., CHICAGO.

39 Cortlandt St., NEW YORK.

GLEASON'S STANDARD FIXTURE CUT-OUTS, ETC., .ETC,
GLEASON'S LIGHTING-BUG CUT-OUT.

Enlarged cut showing construction of Gleason's Porcelain Llghtlng-
^M^nn^Qiit, finvp.rftti with porcelain.

FULL SIZE CUT (When Closed)

OF

Gleason's Porcelain Li^hlin^-Bu^ Cul-Out,

with porcelain cover.

Smallest Covered Solid Porcelain Cut-Out

on the Market.

Price Each, Complete, asi cts. List.

PRICES

SUBJECT

TO

RE6ULAR

DISCOUNT,

(Without Cover.)

Price Each 10 cts., in Porcelain.

FIXTURE WIRE
SEPARATE FROM FUSE WIRE
WHILE ON SAME BINDING POST.

Best and Smallest Cut-Out Made.

E. P. GLEASON MFG. CO.,

OmcGoOrpiOE: 181 tO 189 1*61081 St.,

91 DEARBORN ST. COR. HOUSTON ST.,

F. L. JOHNBOH, Manager. NEW YORK CITY.
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Metropolitan Electric Co.,
'T*'

Nri. RP'

186 and 188 Fifth Avenue,
'^MHiisiij .

wwm

p. & B. Paints, Compounds, Varnish, Tape.

N. I. R. Wire, Cables, Lamp Cord, Twin Telephone Wire,

Vulcanized Fibre, Sheet Rod and Tubing.

a METROPOLITAN" INCANDESCENT LAMP
8, 10, 16, 32 Caadle Power; any voltage; any base.

££ ff

LL

^-inch, 1-inch, IJ^-inch and 2-inch widths.

Gibb's Trolley and Trolley Parts.

Ceiling Fans and Desk Fans.

5, 10, 16 Ampere Single Pole. 10 Ampere Double Pole.

latest ImproYed Sockets for all Systems.

GENERAL ELECTRICAL SUPPLIES IN ABUNDANCE, AT LOW PRICES.

^^ n: i: '¥t^ t Inquiries Answered Promptly,
and Orders Filled Correctly.
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REDUCED_PRICE!
I isd F> PRo \J e:D

NEW BEACON

CANDLE-POWER
IN BARREL LOTS,

The only COMMERCIAL

NON-INFRINGING LAMP

On the Market.

CENTS.

Manufactured under and Pro-

tected by the Nickersofi and
Gary Patents.

EXACT SIZE.
WILL FIT ANY SHADE IN USE.

QUALITY UNSURPASSED. SATISFACTION GUARANTEED.
PROMPT SHIPMENT ASSURED.

BEACON VACDUM PUHP k ELECTRICAL COMPANY,
IRVINGTON ST., BOSTON, MASS.

WE DO NOT REQUIRE THAT PURCHASERS SHOULD SUBSCRIBE TO LONG TIME CONTRACTS—
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IF MONEY
IS AN OBJECT;

IF TIME
IS OF IMPORTANCE;

We can be of service to you.

BEFORE BUYING we invite you to cor-

respond with us and ascertain our figures on your require-

ments. It will cost you very little to try this and may save

you much.

TAYLOR, DEE & MACK,
Manufacturers and Dealers in

ELECTRICAL MiCHINERY AND MATERIAL,

3-^8 I>©ar"fc>om St., - CJELICA.<3r<^.

Hard Rubber Electrical Goods:
Telephone Receivers, Rubber Rods,

Hard and Soft Rubber Tubing,

Flexible Hard Rubber Tubinif, Hard Rubber Sheets,

Bushings, Battery Cells, Nipples, Phonograph Tubes,

Window Tubes, Friction Tape,

Soft Rubber Socket Covers, Rubber and Leather Belting,

In fact, anything in Rubber.

The Columbia Rubber Works Co..

159 Lake Street, CHICAGO.
K. T. WHELPLEY, Monager.

l[$ead for Prices.

PORCELAIN^
[ANUFACTORY.

t'^i-iS5 Greene 3r

"^^^^^^^^^^^^I^B
'''

/ (r<;
Station G

THE

CLARK

ELECTRIC COMPANY,
1 92 Broadway , New York,

Manufacture under their own patents Arc
JLishting; Apparatus for every purpose.
The Clark Alternating Carrent Arc Lamps and

the Clark Arc Lamps fur Incaudesoent Circaits
are known to be the most reliable and durable ever
made, and lead all others in cheapnees to the
user. Out Arc Lamps for high tension are the
steadiest ever made. Our reference Is our
customers.

BUCKEYE INCANDESCENT LAMPS
TO FIT ANY
STANDARD
SOCKET.

Judge Ricks' decision against the Edison Company and in our favor, frees these lamps from any taint of

MONADNOCK BUILDING, CHICAGO. THE dUuKEYl ELluTRIu uDi) ulBVBlSnDy Dl

STREET LI6HTIKG FROM ALTERNATING CURRENT DYNAMOS.
Lamps, Series Sockets,

New Prices given on Street Fixtures, Poles,
Bank Boards, Meters

And ail accessories for tlie use of SERIES LAIVIPS on ALTERNATING CURRENT DYNAMOS.

TMs system permits a PBOFITABLB and SATI8FACTOBT method of street illumin-
ation and should be investigated by every plant using alternating current apparatus.

WRITE FOR WVBTHJEB PABTICVLABS 4.JS^I> JPBICES.

OT7R SSRISS LAMPS
Will show you a COMJPABATIVM SAVING equal to their FIB8T COST in POWEB CONSUMED.

BERNSTEIN ELECTRIC COMPANY, 620 Atlantic Ave., Boston, Mass.

Neiv York Insnlated Wire Co.,
SOIiE SIAiyrFACTCBEBS

GRIMSHAW WHITE CORE STC""""

RAVEN CORE ^ "•""''

COMPETITION LINE WIRES, GRIMSHAW TAPES, AND SPLICING COMPOUND,

Vulca Electrical Wire Ducts for Interior Construction.
NEW YORK—15 Cortlandt St. CHICAGO—78-82 Franklin St. BOSTON—182 Summer St. SAN FRANCISCO—102 Sacramento St.

ECONOMICAL,
SAFE, THE STIRLING TuI^e'* SAFETY BOILER.

EFFICIENT,
DURABLE.

Branches in all Principal Cities, Specially Adapted for Electric Light and Power Plants.

r.y General Offices, The Pullman Building, CHICAGO, ILL
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DELAWARE HARD FIBRE COMPANY,
THE BEST ORISINAL SDBSTITDTE FOE HARD EDBBEB.

Adopted by the leading Eleotrlo Oompanles of the United States and Europe.

A Jllore Satisfactory Insulator at Half the Cost.

Sena for Our XUustrateO. Catalogue*

FACTORY, Wilmington, Del.,
Sture, IB lioner Lane, liONDON.

LLA

^SICAOO AQEHT,
J. I<. Thompson, 107 Dearhom Street.

W. H. HODGINS,
Secretary.

THE OKONITE COMPANY
GEO. T. MANSON,

Gen'l Snpt.

LIMITED,

13 Park Row, New York,
INSULATED

WIRES ANpCABLES,
For Aerial, Submarine and Underground Uit.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape,

BRANCHES: CMcaco, Boston, PhUsdelpUs, aUnneapolls, Cincinnati,»"» dtj,
Omaha, IjOnllTllle, St. Ijonls, San FranoiBco, XiOndon and So. America.

i-ON/^

THE NEVER FAILING LIGHT!
Made in the Following Candle Powers:

5, O, 8. 10, m, 16, jeo, 25, 3S, 50, 7S, 100, 150, SOO, 300, 500.

WBXT.^OB PRICES UP TO DATE.
ELECTRIO APPLIANCE COMPANY,

UTjROTRICAL SIIPPL,IR!4. 343 Sladlson Street. CHICAGO.

MANUEAOTUBEK OF

IHSUX.J9k.TE:D XSIiEGTRIG WIRE^
FLKXIBLE OORX>» and CA.BIL.SS.

«0O and SOS North Tbird street. - - PHlIAPBIiPHIA, PA.

BEST OF ALL IS

Hade by J. H. BUNIIiELrli A. OO., V6 Cortlandt St., Neir Tork.

Best Constraotioii and Ingredients. Strongest, most Durable and Beliable. Size 6x2Vi, 60 cts. per cell.

LIBEBAL DISC0PNT8.

AMERICAN
CARBONS.

Burn them up and burn them down,
| QFO, C. GARTER & CO..

That is what tliey are made for. Some Carbons are not fit I
w""^" wi wiiie Mim «v wwi|

That is what they are made for. Some Carbons are not fit

to burn in an arc lamp, they are more suitable for the furnace.

The American Carbon is a success. (And the prices—you
Our customers say so and keep right k ought to know about
on using them. ( them. Write us.

1563 Monadnock Block,

CHICAGO.

Took HIGHEST MEDAL
FROM ALL COMPETITORS

At the World's Fair, Chicago.
Manufactured only by

THE STANDARD PAINT CO., ' kb^^ork.
Chicago OMce, 871 The Rookery.

Qeneral Western Agents:
KBTROPOLiITAai RI.GCTRIC CO.,

186 and 188 Eltth Avenue, OHIOAOO, ILL

WESTON ENGINES.
HIGH PRESSURE BOILERS.

COMPLETE POWER PLANTS.

ESTDIATEB AND DBAWINOB SCBMITTXD.

WESTON ENGINE CO..
Painted Post, N.Y.

= , REPRESENTATIVES:
~. JuUanScholl JiCo.,126LlbertySt.,NewYork.

f^rf Geo. D.Hoaman, 82 Lake St., Chicago, m.
H. M. Sclple & Co. , 30 & Arcb Sts. , PbUadelpma.

HOW THE

GREAT FAIR
Was Opened!

THE PRESIDENT
PBESSED

THE VICTOR KEY
AND THE

EXETER DRY BATTERY
BID THE BEST!

mtYFt

i^l

*^

II

The Victor Telesraph
Key and the Exetei
l>ry Battery -were botli

selected to open the
World's Columbian Ex.
position.

Pendfor ISampIe of the Victor Key, Price S3. SO.

Bend for tiample of Exeter I>ry Battery, Price 80e.

Samples Delivered, Transportation Prepaid.

Dry STREET, ntW TUnliTHE E. S. GREELEY & CO..

Pivotal Boston Trolleys,
Anderson Steel Trolley Poles,
West End Trolley Wheels,
Trolley Repair Parts—All in Stock.

Correspondence

Solicited.

Man'f'd by ALBERT & J. M. ANDERSON, 289 to 293 A St., Boston, Mass.

tiNEW BEACON " ""'t."'i*rg??='"^

(N. S: C. Patent,.) | g C. P, ('ffi') 25 CtS.

Beacon Vacuum Pump & Electrical Company,
Uannfbctnrers. rr-rlnston Street, BOSTON, MASS.

THE BALL ^ WOOD COMPANY,
Builders of ImproTod Automatlo Cut-off Engines .

A^^KIT
CMoaBOOfflce, Home Ins. Bldg.,'W.B. Pearson, Manager.

•Stern & Silverman, 701 Arch St., pnlladelpltl , Pa. Geo. M. Kenyon, Endicott Arcade, St^ Paul, Minn.

Southern EneineerinK )., LmiisviUe, Ky. James & Company, Chattanooga, Tenn.

THE NEW INCANDESCENT ARC LIGHT.

THE ROYAL ARC ELECTRIO CO., U.S.A. 143 Liberty St., New York.
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INCiLXTDESCENT

UeHTINfi.
THE BEST AND MOST EFFICIENT LAMP
f!E3ISTHE

E
D '*/

".
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*f

This Lamp is made according to the methods of THE INVENTOR
OF THE INCANDESCENT LAMP, improved hy fourteen years
of constant practical experience and earnest desire to furnish con-
sumers with the

Best and Cheapest Lamp on the Market.

CARPENTER ENAMEL RHEOSTATS.

GENERAL ELECTRIC CO.
PRINGIPAL SAXaESS OFFICES:

P

MAIN OFFICE,SCHBNECTADY.N.Y.
44 Broad Street, New York.
Monadnock BuildiDg, Chicago, 111-

264 W. Fourth St., Cincinnati, O.

Equitable Building, Atlanta, Ga.
16 First Street, San Francisco, Cal.

244 W. Fayette St., Syracuse, N. Y.
425 Wood St., Pittsburgh, Pa.
18 South Street, Baltimore, Md.
210 Arcade Building, Cleveland, O.
Wainwright Building, St. Louis, Mo.

New York Life Bldg.,Eansas City, Mo

.

180 Summer St., Boston, Mass.
609 Arch St., Philadelphia, Pa.
401-,407 Sibley St.. St. Paul, Minn.
1333 F St., N. W., Washington, D. 0.

Frontand Ankeney Sts., Portland, Ore.
309 S. Thirteenth St., Omaha, Neb.
Masonic Temple, Denver, Col.

Cor. Field and Main Sts., Dallas, Tex.
222-223 Bailey Bldg., Seattle, Wash.
Electric Building, Helena, Montana.

For all business oatslde tbe United States and Canada—TIioinson-JHoiiston International
Electric Co., Schenectady, NT. f

.

For Canada—Canadian Creneral Electric Co., Iitd,, Toronto, Canada.
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A-UenHuasey Co xxii

Amerifian Eleo. Mfg.Co. . . .
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Amstutz, N. S xvii
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Ansonia Electric Co vi
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"Ball Engine Co xix

Beacon Vacuum Pump &
Electrical Co i

Bernard, The E. G. Co
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Brush Electric Co viii

Bryan, Wm. H xvii
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Goltz & Sinclair xvii
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I ir.is &Co X
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Lake, J. H. tfe D. Co xix
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ix
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Merrill, Frederick L xvii
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xii

Moniath, Gustave xvii

Moore, Alfred F i

Morse, Williams & Co xix
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National India Rubber Co.
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Co xxii
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OkoniteCo., The i

Osborne Steam Engin'g Co. x

Osburn, Harry G xvii
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Perkins Electric Switch
Manufacturing Co iv

Phillips Ins'd. Wire Co. . . xvii

Pbosphor-Bronze Smelting
Co., Ltd xix

Pullman Electric Co x

Queen & Co . Incorporated, xi

Racine Hardware Co xix

Rose Electric Light Supply
Co xii

Royal Arc Electric Co i

Shultz Belting Co xxii

Siemens & Halske Elec. Co.

Sioux City Electrical Supply
Co

Sioux City Engine A Iron
Works six

Smith, S. Morgan xv

Standard Electric Co. .. xxi

Standard Paint Co i

Stanley Electric Manufac-
turing Co

Stanwood Mfg.Co xxii

Stilwell & Bierce Manufac-
turing Co xii, xiii

Stirling Co., The xsii

Stocking, E. B xvii

Stone, O. M xvii

Taylor, Dee & Mack xxii
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ment Co

Vulcanized Fibre Co xl
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Webster, Warren & Co xix

Western Electric Co xiii

Western fejec.SupplyCo... iv

Western Telephone Con-
ttruction Co xiv

Westinghouse Elec. and Mfg.
Co xvii

Weston Engine Co. . ,

Whitney Electrical Instru-
ment Co

Wirt, Chaa

Worthington, Henry R

CLASSIFIED LIST.

AccnmolatorM.
Bradbury-Stone Elec. S. Co.
Electric Storage Battery Co.

Adjasteis, liamp.
Dow Adjuster Co.

Annunciators.
Anyonia Electric Co.
Central Electric Co.
Electric Appliance Co.
Huebel & Manger.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Ostrander A-Co., W. R.
Tayloc, Dee & Mack.
Western Elec. Supply Co.

Arc liamps.
C & C Electric Co.
Clark Electric Co,
Electric Appliance Co.
Electric Cons. &, Supply Co.
Fort Wayne Electric Co.
General Electric Co.
General Inc'd'cent Arc Lt. Co.
Helios Electric Co.. The.
La Roche Electric Wks.
Little. F. P. Elec. C. & S. Co.
Mather Electric Co.
Royal Arc Electric CO.
Siemens ifc Halske Elec. Co.
StandardElectric Co.
Taylor, Dee A Mack.
Westingnouse El. & Mfg. Co.

Arc l«isht Cord.
Ansonia Electric Co.
Central Electric Co.
Electric Appliance Co,

.^rmutnre Winders,
Andrews & Haschke.
Pullman Electric Co.
Stanwood M'fg Co.

Batteries and Jars.
Ansonia Electric Co.
Bradbury-Stone Elec. S. Co.
BunneU & Co , J. H.
Butler Hard Rubber Co.
Carter & Co., Geo. G.
Central Electric Co.
Columbia Rubber Wks. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Greelev & Co., The E. S.

Hayden-Booker Mfg. Co.
Hemingray Glass Co.
Hill, W. S. Electric Co.
Law Battery Co.
Leclanche Battery Co., The.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Miamisburg Electric Co.
Newton Rubber Co.
Taylor, Dee & Mack.
Western Electric Co.
Western Elec. Supply Co.
White. S. S. Dental Mfg. Co.

Bells.
Ansonia Electric Co.
Central Electric Co.
Electric Appliance Co.
Greely & Co., The E. S.

Huebel Sc Mangor.
Metropolitan Electric Co.
OstranderA Co.. W. R.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Beltins.
Cohimbia Rubber Wks. Co.
Shultz Belting Co.

Boilers.
Babcock A Wilcox Co., The.
Clonbrock Steam Boiler Wks.
Freeman & Sons Mfg. Co.
Link Belt Machinery Go.
Racine Ilax'dware Co.
Stirling Co., The.
Weston Engine Co.

Boohs. Klentrical.
Electrician Publishing Co.

Bnrglar Alarms.
Ansonia Electric Co.
Centra] Electric Co.
Electric Appliance Co.
Greeley A Co., TheE. S.

Metropolitan Electric Co.
Western Electric Co. -

Western Elec. Supply Co.
Cables (See Insulated Wires.)
Cables, fclectric. (See In-
sulated Wires). Copper,
ji^lieet and Bar.
American Elec. Works.
Bishop Gutta Percha Co.
Carter A Co.. Geo. G.
Crescent Ins. Wire A Cable Co.
Cushing A Morse.
Eastern Electric Cable Co.
General Electric Co.
Hill, W. S. Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred P.
New York Ins. Wire Co.
Taylor, Dee A Mack.
Western Electric Co.

Carbons, Points &Plates.
Central Electric Co.
Law Battery Co.
Leclanche Battery Co.
Metropolitan Electric Co
Western Electric Co.

Car-Seater»», JBlectric.
Consolidated Car- Heating Co.

Clutches, Friction.
Falls Rivet A Machine Co.
Lake, J. H. A D. Co.
Link Belt Machinery Co.

Conduits.
Fibre Conduit Co., The.

Constrnction & Bepairs.
Allen-Hussey Co.
Amstutz, N. S.

Andrews A Haschke.
C A C Electric Co.
Capitol Model A Mach. Wks
Comstock, Louis K.
La Roche Electric Wks.
Little, F. P. Elec. C. A S. Co
Mather Electric Co.
Osburn, Harry G.
Pullman Electric Co.
Stone, O. K
Wirt, Chas.

Contractors and Electric
liiglit Plants.

Allen-Hussey Co.
Amstutz, N. S.
Armstrong, Chas. G
Arnold, B. J.
Ball, Wm. D
Brush Electric Co.

Bryan, Wm. H.
A (J Electric Co,

Capitol Model A Mach. Wks.
Carter A Co., Geo.G.
Clark Electric Co.
Colburn Electric Mfg. Co.
Comstock, Louis K.
Consoliilated Fog. Co.
Fort Wayne Electric Co.
General Electric Co.
(ioltz A Sinclair.
Hill, W. S. Electric Co.
La Roche Electric'Wks.
Little, F. P. Elec. C. AS. Co.
Matber Electric Co.
Merrill, Frederick L.
Monrath, Gustave,
Osburn, Harry G.
Siemens A Halske Elec. Co.
Stone. O. M.
United Elec Improvement Co
Westinghouse Elec A Mfg. Co.
Western Electric Co.

Copper.
Law Battery Co.
Miamisburg Electric Co.

Copper AVires.
Adams. W. L. A Co.
American Electrical Works.
Ansonia Electric Co.
Bernard Co., The E. G.
Bishop Gutta Percha Co.
Bunnell A Co , J. K.
Carter A Co., Geo. G.
Central Electric Co.
Crescent Ins.Wire ACable Co.
Electric Appliance Co.
General Eectric Co.
Independent Electric Co.
Ind. Rub. A Ins. AVire Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Cross-Arms, Pins and
Brackets.
Anderson, Albert A J. M.
Central Electric Co.
Electric Appliance Co.
Metropolitan Electric Co.
McLeod, Ward A Co.
Taylor, Dee A Mack.

Cnt-Onts and Sivitches.
Anderson, Albert A J. M.
Ansonia Electric Co.
Bernard Co., TheE. G.
Bryant Electric Co.
Bunnell A Co., J. H.
C. A C. Electric Co.
Carter A Co., Geo. G.
Central Electric Co.
Cuttei- Electrical A Mfg. Co.
Electric Appliance Co.
General Electric Co.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
Hill, W. S. Electric Co.
Huebel A Manger.
Little, F. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Perkins Elec. Switch Mfg. Co.
Sioux City E. S. Co.
Taylor, Dee A Mack.
Western Elec. Supply Co.

Desk Lislits.
Cooke, E. D.
McLeod. Ward A Co.

Dynamos.
Brush Electric Co.
C. A C. Electric Co.
Clark Electric Co.
Colburn Electric Mfg.Co.
Fort Wayne Electric Co.
General Electric Co.
Gregory, Chas. E. Co.
La Roche Electric Wks.
Matber Electric Co.
Rose Elec. Light Supply Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
United Elec Improvement Co
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Electric HallTvays.
Brush Electric Co
General Electric Co.
Siemens A Halske Elec. Co.
Westinghouse El. A Mfg. Co.

Electrical and mechani-
cal Engineers.

Allen-Hussey Co.
Amstutz, N. S.

Armstrong, Chas. G.
Ari'old, B. J.

Ball, Wm. D.
Bryan, Wm. H.
Comstock, Louis K.
Consolidated Eng. Co.
Goltz A Sinclair.
MerriU, Frederick L.
Monrath, Gustave.
Osborne Steam Eng. Co.
Osburn, Harry G.
Stone. O. M.
Wirt, Chas.

Electrical Jlnstrnments.
Anderson, Albert A J. M.
Ansonia Electric Co.
Bernard Co., The E. G.
Bunnell* Co., J. H.
Carter A Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Greeley A Co., The E. S.
Hill. W. S. Electric Co.
Little, F. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Jletropolitan Electric Co.
Queen A Company, Incorp.
Taylor, Dee A Mack.
Western Elec. Supply Co.
Whitney Elec. Instrument Co.
Wirt, Chas.

Electrical Specialties.
Andrews & Haschke.
Capitol Model A Mach, Wks.
Cooke, E. D.
Electric Appliance Go.
Holtzer-Cabot Electric Co.
McLeod, Ward A Co.

Electric Slat<».
Independent Electric Co.
Taylor, Dee A Mack.

Electroliers, etc.
Baggot, E.
Edwards, W. S. Mfg. Co.
Gleason, E. P. Mfg. Co.

Electro-Plating Mach'y,
Colburn Electric Mfg. Co.

EICTatorM, Electric.
Morse, Williams A Co.

Eneines, mteam.
Ball A Wood Co., The.
Ball Engine Co.
Freeman Sons Mfg. C"b.

Racine Hardware Co.
Sioux CiLy Eng. A Iron Wks,
Wesion Engine Co.

Fan Ontflts.
Dlehl A Co.

Fibre.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Metropolitan Electric Co.
Standard Paint Co.
Vulcanized Fibre Co.

Fire Alarms.
Biitl'jriru.rd Rubber Co.
Columbia Rubber Wks. Co.
Western Electric Co.

Fuse "Wire.
Electric Appliance Co.
Independent Electric Co.

Has Ijigliting, Electric.
Ansonia Electric Co.
Holtzer-Cabot Electric Co.

(wears.
Grant, Geo. B.

tireneral Elec. Supplies.
Anderson, Albert A J. M,
Ansonia Electric Co.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Capitol Model A Mach. Wks.
Carter A Co., Geo. G.
Central Electric Co.
Colburn Electric Mfg. Co.
Cooke, K. D.
Cutter Elecirical A Mfg. Co.
Electric Api.liance Co.
Greeley A Co., The E. S.

Hammond Cleat A Ins. Co.
Hayden-Booker Mfg. Co.
Ilili, W. S. Electric Co.
Holtzer-Caoot Electric Co.
Law Battery Co,
Little, F. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
McLeod, Ward A Co.
Queen A Co., Incorp.
Sioux City Elec. Supply Co.
Taylor, Dee A Mack.
Western Elec. Supply Co.

Grlobes and Electrical
Crlassivare.

Baggot, E.
Gleason E. P. Mfg. Co.
Hemingray Glass Co.

(irrapliiTe Specialties.
Dixon Crucible Co., Jos.

Hard Rubber Goods.
Butler Hard Rubber Co.
Columbia Rubber Wks. Co.
Delaware Hard Fibre Co.
Newton Rubber Co.

Insulators and Insulat-
ing; Materials.

Anderson, Albert A J. M.
Andrews A Haschke.
Ansonia Electric Co.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Columbia Rubber Wks. Co.
Cutter Elec. A Mfg. Co.
Delaware Hard Fibre Co.
Electric Appliance Co.
Empire China Works.
Fibre Conduit Co., The.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Hill, AV. S. Electric Co.
Holtzer-Cabot Electric Go.
Ind. Rub. A Ins. Wire Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Little, P. P. Elec. C. A S. Co
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Moore, Alfred F.
Munsell A Co.. Eugene.
McLeod, Ward A Co.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Paint Co.
Taylor, Dee A Mack.
Vulcanized Fibre Co.
Western Elec. Supply Co.

Insulated IVires and
Cables—Masnet W^ire.

American Electrical Works.
Bishop Gutta Percha Co.
Bunnell A Co. .J. H.
Carter A Co., Geo. G.
Central Electric Co.
Crescentlns. Wire ACable Co.
Cushing A Morse.
Eastern Electric Cable Co.
Electric Appliance Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
Jletropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Taylor, Dee A MacJi.
Western Electric Co.
Western Ek c. Supply Co.

liamp Sbades,
Cooke, E. D.

Iiamps* Incandescent.
Am. Electric Mfg. Co.
Beacon Vacuum Pump A
Electrical Co.

Bernstein Electric Co.
Buckeye Electric Co
Carter A Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Lasell A Co., Edw.
Matner Electric Co.
Metropolitan Electric Co.
New York and Ohio Co

.

Royal Arc Electric Co.
Taylor, Dee A Mack.
Westinghouse Elec.&Mfg.Co.

LlShtnlne; Arresters.
Central Electric Co.
Electric Appliance Co.
Hill, M'. S. Electric Co.
WlrT, Chas.

IIIa£;net Wire.
(See Insulated Wires.)

mechanical Macbinery.
LinkBeltMachinery Co.

Sllca.
Johns Mfg. Co., H. W.
Munsell A Co., Eugene.

Ulintne Apparatus, Elec.*
General Electric Co.
Independent Electric Co.
Westinghouse El. & Mfg. Co.

Motors.
Brush Electric Co.
C A C Electric Co.
Colburn Electric Mfg. Co
General Electric Co
Gregory, Chas. E. Co
La Roche Electric Wks.
Mather Electric Co.
Sioux City E. S. Co.
Taylor, Dee A Mack.
WestinghonseEl. AMfg. Co.

Paints,
Standard Paint Co.

Patents.
Stocking, E. B.

Pbospbor Bronze.
Phosphor Bronze Sm.Co ,Ltd

Platinum.
Baker A Co.

Porcelain.
Empire China Works.

Publishers, Electrical.
Electrician Publishing CoPush Buttons.
Central Electric Co.
Electric Appliance Co
Huebel A Manger.
Metropolitan Electric Co

Bheostats.
General Electric Co.

Sal Ammoniac
Innis A Co.
Klipstein, A. A Co.
Law Battery Co.
Hayden-Booker Mfg. Co.

Second-Hand Electrical
Dla^^hinery.

Gregory, Chae. E. Co.
Rose Elec. Lt. Supply Co

Silk Braid.
Boston Braid Mfg. Co.

Slate.
Independent Electric (;o.

Speaklns Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W R
Western Electric Co.

Speed Indicators.
Queen A Co. Incorp.
Whitney Elec. Instrument Co
Steam Heatins:.
Webster A Co., Warren.

Steam Pumps.
Worthington, Henry R.

Storasre Batteries.
Bradbury-Stone Elec. S. Co
Electric Storage Battery Co.

Stoves, Electric.
Consolidated Car-HeatingCo

Street Cars.
BrHl, J. G. Co.

Tapes, Insulating-
American Electrical Works
Ansonia Electric Co. '

Central Electric Co
Crescent Ins. Wire ACableCo
Cushing A Morse.
Electric Appliance Co.
Metropolitan Electric Co
Moore, Alfred F.
New York Insulated Wire Go
Okonite Co., The.
Phillips msulated Wire Co
Standard Paint Co
Taylor, Dee A Mack.

Telegraph Apparatus.
Central Electric Co.
Electric Appliance Co
Greely ACo., TheE. S
Metropolitan Electric Co
Stone, O. M.
Western Electric Co.

Telephones.
Columbia Rubber Wks. Co
D'Unger Elec. Tel. Mfg. Co
Harrison Int. Telephone Co
Lasell A Co., Edw.
Manhattan Elec. Sup. Co
Western Electric Co.
Western Tel. Const. Co.

Transformers .

Hornberger Elec. Mfg. Co
Stanley Electric Mfg. Co
Taylor, Dee A Mack.
Western Elec. Supply Co.

Tracks. Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

TurblDO ^Vheels.
Dayton Globe Iron Works Co
Leffel ACo., Jas.
Smith, S. Morgan.
Stilwell A Bierce Mfg. Co.

Universities .

Cor. School of Mechanics.
Correspondence School of
Technology,

Institute of Technology
Varnishes.
Standard Paint C-o.

Water JBCeaters.
Webster A Co.. Warren.

IVaterlVheels.
Leffel A Co., Jas.
Smith, S. Morgan.

Wire, Bare.
Anderson, Albert A J. M.
Bishop Gutta Percha Co.
Central Electric Co.
Crescent Ins.Wire ACable Co
Electric Appliance Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co
National India Rubber Co
OkoniteCo., The.
Phillips Insulated Wire Co.
Taylor, Dee A Mack.
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DON'T
Place your order for Converters until you have

investigated THOROUGHLY claims made by us.

HORNBERGEB ELECTRIC MFG. CO.,

ELKHA-RT, - - - IHIDIJLmL.

COOKE SHADES

AND STAND.
SHADES (patented), made of thin,

polished brass, lacquered, briUiant,

beautiful, iight and entirely new. Easily

and securely adjusted to standard sock-

ets. (No Collar) Price $600 per

doz. Good discount to trade.

STANDS (patents pending). Set

screws, front and back, elevate, turn

and hold the lamp at desired angle,

saving the eyes. Price $2.50 each.

Discount to the trade.

A set of samples (as shown in cut), sent

on receept of $3 00.

Write for folder, etc.

"E. D. COOKZa, Manufacturer,

901-4 Unity Building, CmCAGO, ILL.

SAVE MONEY
B-2- TJSIITCS-

Jmeriean Iiamps,^
Guaranteed l,OOOHours.

CLARK RUBBER WIRES.

Western Electrical Supply Go,,
WRITE FOR PRICES. gM-9r3 Olive St., ST. LOUIS, MO.

m'%'%/%^%^m'%^'%^9/%/%y%yn^

^\ :

5JF^^kU AljL A T CUT this CODPON out and send it to us t

i—: ! i'^^'^si V • "'* y°^^ BUSINESS CARD, and we will I--^ -^^ —
:

^f X mall you

FREE OF CHARGE,
ODE

Porlfollo of incandescent i

Light Specialties, i

—-..^^ Iff*'-

?
Which is now ready for distribution.

t
This is our New Switch for Bailway Circuits. ^^%^%^^^^^%^%^%^^%^^%'^^^W

No. 16. 3 Amp. 500 Volts.

The Perldns Electric Switcti Manufacturing Co.,
CliicBg^o Office and Storeroom, Slain Office and Factory,

1.130 9IOVADNOCK BLOCK. HARTI>'ORI>, COIVIV.
G. w. coNOVER, Western Manager. Write for prlces Oil ouf RGw Specialties.

C-SSPECLALTIES.

C-S Flusli Oouliie Push Switch.
Single Pole—Double Pole—Commntatlon; 3 Wire, 4 Wire.

C-S Flush Key Switch.
Single Pole—Double Pole—3 Wire.

C-S Flush Automatic Switch.
single Pole.

ELECTRICALLY
MECHANICALLY
ARTISTICALLY PEERLESS.

O-S T InBh Double Push Switch—Double Pole.

THE CUTTEH ELECTRICAL & MFG. CO.,
ay So, 11th street, Philadelpliia, Pa., V. S. A,

KIARO S. OHAPMAK, Pres. THOMAS C. PERKINS, Vice Pres. JOHN L. BTJNCB, Sec. and Treas. THEO. GONET, SuBt.

THEMATHER ELECTRIC COMPANY,
COMPLETE ELECTRIC EQUIPMENTS FOR LICHTINC AND POWER PURPOSES.

Dynamos from 60 to 5,000 Lights. Motors from 1 to 300 Horse Power.

Street Railway Generators and Station Equipment from 50 to 500 K. W.
CorrespOHdence solicited A*oin parties and individuals contemplating; tlie purchasing or installation

of electrical apparatus of any nature T\hat80ever.

THE MATHER ELECTRIC COMPANY, Manchester, Conn.
e. M. A1VGIER & CO., 116 Bedford Street, Boston. Mass.. Contractors for aiatUer .Apparatns in Bfew England.

S. M. BLAKE, Elmira, BT. Y., Contractor for Mather Apparatns, Northern and AVestern Xew Xork.

*r. ^ZC3Xj^r Gir.^.7£IS, XX-^O IkiXOI3.Clca.X3.003s. "BIcXS-^ 0]3.1oa.S^, Western Contractor for aiatherAppaiatns.
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173 and 175 Adams Street.

Our Address

Central Electric Company 9
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To Be Closed Out May 1st.
IFor tlie DtTesct ^viEorj.tlx. C-ood.s

Look at this list. LOOK at these Prices below. Everything else in proportion.

Park Burners $0.65 each.

B.-W. Dry Cell Medical Batteries 3.25 "

Zincs for Open Circuit Batteries 4.50 per 100.

Western Climbers with Straps 1.50 pair.

Splicing Clamps 1 25 each.

No. 3 Porter Motors . • . 6.00 "
Tenax Splicing Compound .50 lb.

Pliers, all kinds 40 per cent, discount.

"Write for anything you want. Now is your chance to put in a stock at prices you never had before.

Our prices are SPOT CA.SH and this advertisement must be mentioned to obtain this greatly reduced price Hst.

We positively cannot exchange any of these goods as they are all standard stock and we promise that they are in good
condition when leaving our hands. Entire stock for sale in part or bulk, and stock always open for examination.

ANSONIA ELECTRIC CO.,
(FORMERLY THE ELECTRICAL SUPPLY CO.,)

RANDOLPH ST. AND MICHIGAN AVE., t a niTTTici -o txt a t x tit* a •

c^Hic^AscD JAMES B. WALLER, Assignee.

We Want Western Business.

LA ROCHE ALTERNATORS.
MANOFACTDRED IN SIZES FROM

25 to 5,000 Lights,

SINGLE OR MULTIPHASE.

Direct Connected Dynamos.

Direct Current Generators.

PHILADELPHIA, PA.

DISTRICT OFFICES:

New York, San Francisco,

Boston, Chicago,

KnoxTille, St. Lonis,

Cincinnati, Pittsburg, Mobile.

1,000 Light Alternator.

HOOD & OSBURN, 239 La Salle Street, OWEN FORD, RIalto Bulldlns, t

0^X0.^.0-0. SOT. XjOTJXS, IkXO.
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THE UNKBELT COMPANIES
Engineers-Founders—Machinists,

LINK-BELT WACHiNERY CO.. ^;^^^:r^i::::'^^'i.::^::T''''' Chicago, d. s. a.

LINK-BELT ENGINEERING CO.. PHILADELPHIA AND NEW YORK.

DESIGNERS AND BUILDERS OF

Machinery for Handling Goal id Ashes.

We have equipped the power plants of the following well-known
firms with machinery for handling coal from cars, barges and
wagons to boilers, and for taking ashes from under boilers to dump:

Nevir York Edison Co., Elm and Pearl Streets, New York.
Pabst Light, Heat & Power Co., Milwaukee, Wis.
Milwaukee Street Railway Co., Milwaukee, Wis.
Cass Avenue and Fair Grounds Railway Co., St. Louis, Mo.
West End Street Railway Co., Boston, Mass.
New York Steam Heating Co , New York.
Washburn & Moen Mfg. Co., Waukegan, 111. •

Spreckles Sugar Refining Co., Philadelphia, Pa.

Illinois Steel Co., Joliet, 111.

Illinois Steel Co., South Chicago, 111.

Auditorium Hotel, Chicago.
P. Schoenhofen Brewing Co., Chicago.

Pabst Brewing Co., Milwaukee, Wis.
Franklin Sugar Refining Co., Philadelphia, Pa.

Anglo-American Packing & Provision Co., Union Stock
Yards, Chicago, and many others.

SOLE MANUFACTURERS OF

Especially Desiped for Heavy Duty at High Speed,

dzica. F'lxU-y Gt-Ti.cix'fLxi.teeca..

NOTE;~The Ewart is the ONLY CLUTCH which can be properly

cast as a part of a driving pulley, rope sheave or gear, so that, when thrown out of

engagement, the Clutch Mechanism is at rest, and accessible for adjustment, etc.

SUTE POWER TRANSMITTING machinery

]B^or Stea^iTL Genera.ting Flaunts,

SHAFTING (IRON OR STEEL),

Up to 1 6 Incties in Diameter.

Rope Sheaves, Band and Fly Wheels.

xi>ircx<-CTX>zzij-o-

:

SHAFT BEARINGS, PULLEYS and GEARING,
Of any size, and of superior quality and design.

Manilla Rope Power Transmissions.

^m The STANDARD Water Tnbe SAFETY Boiler.

ABSOLUTE SAFETY WITH HIGHEST POSSIBLE ECONOMY.

Correspoiid-ezice Solicited.. ]:,INK-BEi:.T.
Trade-Mark.
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THE BRUSH ELECTRIC CO.,
CLEVELAND, O.

Arc Lighting Apparatus,

Incandescent Lighting Apparatus,

Alternating Current Apparatus,

Electric Motors and Generators,

Arc Lamps.

Agencies In all \&Tg& cities.

The Russell & Officer Electtlcal CoDBtmctlon Co., Denver, Col.
Bagnall andHiUes, Yokohome, Japan.

Don't make a
Alternating Arc
investigating

By Buying any
Lamp before
the

MOIT-ARC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-

equaled simplicity with absenceof all objectionable features heretofore

present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers will be STUCK on because they don't

have to MONKEY with it every few days, taking it down to clean

and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY CO., Butfalo, N.Y.
C. M. ANCIER & CO., Agents for New England.

I 16 Bedford St., Boston, Mass.
McDOUCALL, LUCAS & CO., General Western Agents,

"The Rookery," Chicago, III.

i
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The C & C Electric Company
JLre Frepa-red. to Furnisli

MULTIPOLAR DTNAMOS,
Direct Driven or Belted, in sizes up to 250 H. P.

BIPOLAR DTNAMOS,
Up to 100 H. P.

Electric Motors, Automatic or Hand Controlled.
Complete Plants for Power Transmission.
Isolated lighting plants, Central Station Apparatus.

General Office:

143 Liberty Street, NEW YORK.
Works: GARWOOD, N. J.

on CENTRAL R. R. of N. J.

nn&flltyU UIT* II.KB .
^ cliEVEI^AK If, Cuyahoga Building. PH11.AOEL.FH1A, 633 Arch 8t

The "Ideal" Storage Battery
Cor all Classes of Work where Light and Power are Beqnired.

WIRE AND CABLES.
Every Telephone - '"''('^^ Company in Ihe

United States is

and Cables. Ke-
^

ard ofHigb Grade

will Cot Last

any other on the

nsingKeriteWire

rite is the Stand-

,|,,.-l
Insnlation, and

"'-"^
and Ont Class

Market.

Thousands in use all over the country.

BRADBURY-STONE ELECTRIC STORAGE CO., - Lowell, Mass.
Boston Office, 542 Exchange Bldg.

f
We are prepared to furnish firat-olaes telephone receiTere In quan-

tities at very low prices.

Our complete outfit, Including transmitter, receiver and eignaliog
apparatus, will be ready for delivery after February 15th. These
outfits will have an automatic circnit-changlDg device, which we
guarantee Is no infringement.

We are headquarters for telephone receiver shells, per-
manent bar magnets, magneto bells, line material, etc.

THE ME8CO DRY BATTERY
Is recommended for telephone transmitter and all other open circuit
work. Over 200.UU0 ia use. PttlCKt^ HEUJJCM.!*,
making it the cheapest reliable open circuit battery on earth.

CrET OUR FRECES on Leclanche batteries, zincs, Manhattan
door opener (no push-out spring required), watchman's clocks (just
out). Special low prices on speaking tubes, whistles, bronze push
buttons and annunciators. We have a Job lot of spun, bronze and
nickel plated push buttons.

If you will send us your address we will get some of your trade

.

Manhattan Electrical Supply Co..

36 Cortlandt St., NEW YORK.

GUSHING & MORSE,
General Western Agents,

225 Dearborn St., Chicago.

SENB FOB SAlHPIiES AKD PRICES.

W. R. BRIXEY, Mfr.

203 Broadway, New York.

THE DIEHL ELECTRIC FANS.
NO BELTS. NO SHAFTING.

CEILING,

FLOOR COLUMN,
COUNTER COLUMN
FANS

FOR DIRECT CURRENT.

Sendfor Catalogue coutalniug cut

NEW TYPE
DESK PROPELLER FANS

FOR DIRECT
OR

ALTERNATING CURRENT.

ofournew"ELECTROI,IER"FAN.

DIEHL & COMPANY, New York City.

THE CHLORIDE

ACCUMULATOR.
Cells from lo to S,000 atnp, tutura

Capacity,

Central Station and Traction Cells a Specialty.

BAHERIES FOR ISOLATED LIGHTING AMD
POWER PLANTS.

Catalogue gives FACTS and FIGURES.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Building,

PHILADELPHIA, PA.
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PROTECTION
Ailiiptoil tiir liDtli

ARC and INCANDESCENT
CIRCUITS.

'I'ho SwltiKlog Unll MKbtoiuK Arroetor ban
buou Id Hiiucesttful iiho for mnro lUaa

FIVE YEARS
And where properly iQstnlled hns never
yet failed to ofTord abaolute protection.

General Western Agents,

!$4« Klaillson !^treet, - CHICAGO.

Electrical Supplies,

The Osliorne Steam Eiiineering Co..

Rooms 714-715, 167 Dearborn S:. • Chicago
Representative work now in course of conetruc-

Hon, 2 000 H. P. Heat, Light and Powei Plant for

the Pabst Heat, Light & Poorer Co., Milwaukee, Wig

,

Those who contemplate the construcliou of simi-

lar plants on improved and economical lines will

(iowell to communicftte with us. First, be sure

you will get the beet, then go ahead.

SAL-AMMONIAC.
finaranteed Over 99 Per Cent. Fijie.

101 Hlnzle St.. Chlcai^o.

Don't Make a Blunder!
But have your burned-out armature rewound

by us with our

Improved Insulation.
Satisfaction guaranteed in all Electrical repairing.

Storage batteries recharged and repaired.

Andre'ws & Uasclike,
Qag Building, 13 and 15 3. Canal St., Chicago.

All Sizes

aDl

Qnalltles

For Electrical Fnrposes.

EUGENE MUNSELL & CO.,
ai8 Water IStreet, New York.

W. H. SILLS, 86 Late Street, CHICAGO, ILL.

Sole Agreutsfor Mlcanlte."

WIRT DYNAMO BRUSH,
For InonndoBoont DyDQmos, Plating Dynamos, Alternating Oonorators and Exciters, Electric Railway

Gonoratora, Stationary Motors.

Manufactured by CHARLES WIRT, 56 Filth Avenue, CHICAGO.

WALLACE ELECTRIC COHPANT, 104 Hichigan Are., Chicago, General Agents.

D'UNCER
LONG
DISTANCE
ELECTRIC
TELEPHONES.
Sold outriaht. Protected by

patents which are f^uarantoed
against Infringement. Works
satisfactorily on long or short
distance; rerjulres no cleaning
or repairs; claimed by disinter-

ested experts to be the best tele-

phone made. Adopted by the
Twin Wire Telephone Company
of Chicago, and will bo used by
the city in connection with it.

The D'Unser Electric
Telephone Mfg. Co

,

167 Dearborn St., CHICAGO.

I^MOHD CLE^T jsi.

Cleats, 2 or 3 wire, glazed. $30. V 1,000

Insulators, " 12. " "

Rosettes, riiscksB, " 6." loo

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

-.. INSULATOR COMPANY,
15 Custom House St., Boston,

MICA

The BISHOP GUTTA-PERCHA CO.

THE BEST GRADES OF

For under ground, under water, and all otiier conditions.

Addfess 420-426 East 25th Street, • - NEW YORK.
HESIBX A. BKED, Secretary Bud Slanaser.

THE PDLLMAM ELECTRIC CO,.

RE
wu^K ELECTRIC MICHINEIir,
pairing

armatures, fields and CONVERTERS.

Motor and lyi/namo Inspection and Maintenance,

44 So. Jefferson Street, Chicjlg-o.

SAL AMMONIAC
(EliECTRIC BRAND)

ForEleGtrlcal Purposes
Guaranteed 98/99% and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

H. KLIPSTEIN.& COMPANY,: 1 22;Pearl St.. Hew Yoik.

"woi^TniasroToisr 260,-^25 XZoirse 3F*o-\7(7-ex

HENRY R. WORTHINCTON,
93 and 06 Lake St., CHICAGO. 86 and 88 )Lil3erty St., NEW YORK.

BOSTON. PHII.AtlF.I.PHIA . ST. I^OUIS. IHSTJVKTl. b:

T]ae Best Underground Conduit for Electric "77ires.

LIGHT, STRONG AND DURABLE. NOT AFFECTED BY ACIDS OR ALKALIES.
A PERFECT INSULATOR.

"Write for Information. Send for New Catalogue.
Mami/acturea Exclusively Vniler ISagic Patents, By

45 Broadway, NEW YORK.
II WORKS: ORANGEBURGH, N. Y.THE FIBRE CONDUIT CO

Briaiit-Cl8!elilJlrcl«ltffl-iit,

Switches.

500 Volt Cut outs.

S. M. Main
and Brancli

Covered

Cut-outs.

K. W. Main
and Branch

Cut-outs,

Fusible Cover.

All these and many others

do we make.

S^ckots.

Fixture Cutouts,

Bugs, Plugs and
Horse Shoes.

K. W. Roseitfs,

Cleat Concealed,

Combination

and

Square Base

for Moulding.

We have the only real

China Switch.

BRYANT ELECTRIC COMPANY,
BBID6EFORT, CONN. MonadaoslE Buildlns, CKICAGO, ILI,.

THOS. Q. OBIEB and EDWARD R. OKIER, Western BopreaentatlTeB.

Look out for THUNDKR storms and pro-

tect yourselves and apparatus by ordering at

OLce the

Doane Lightning Arrester.

It is absolutely positive, and limils the current
following the lightning discharge to an amount
that cannot do any pofsib'.e injury.

HIGH GRADE RAILWAY, INCANDESCENT,

ALTERNATING OR POWER SWITCH BOARDS
AND SWITCHES.

Send for Catalogrne.

W.S.Hill Electric Co.,
No. 1 33 Oliver St., BOSTON, MASS.

CHICAGO: Cen^jal Electric Co.

NEW YORK : Elsou & Brewster Eng. Co.,

No. 143 Liberiy Street.
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Edoenb F. FaiLUFB, Prest. W. A. HathaWAT, Tieas.

AMERICAN ELECTRICAL
PROVIDENCE, R. I.

miMkX FEEDER AND TROLLEY WIRE,
EUECTKIC MGHT LINE WIRE,

Incandescent and Flexible Cords.
AMERICANITE. MAGNET. IIFIIIIIIC
OFFICE AND ANNUNCIATOR Ui I K 11\
FARADAY CABLES. HlUUkJ.

HEW yOBK OFTICE, P. C. Ackermaa, 10 Cortlandt Street.

MONTREAL BRANCH, Eugene F. Phillips' Eleotrloal Works

W. H. Sawtbb, Seo'y.

WORKS,
E»TABI.IBHEI> 1848.

HEMINGRAY GLASS CO.,
OFFICE, COYIMGTOH, KY. FACTORIES, MDNCIE, IHD.

standard Screw Class Insulators, Floor Insulators,
Class Break Knobs, Battery Jars,

Arc Light Globes for All Systems,
Colored Class Insulators, to designate different currents.

WORK ON SPECIAL DESICNS A FEATURE.
Send Model or Drawing and we will furniah estimates.

THE

"CLARK" WIRE.
For Switchboard, Railway and Motor nse, we mate all

aizes of Stranded and Flexible Wire apd Cables with Clark's

Ineulation.

The Clark Wire has been before the public and in ub6 for

the past nine years, and has met with unlveraal favor.

ThouBands of miles of this wire have been sold, and

are in use throughout the United States and Foreign Coun-

tries, and the demand for it is constantly increasing, because

it always gives perfect satisfaction.

Western Agents,

GREAT WESTERN MFG. CO.,

Chicago, III.

In a Letter from the Inspector of the Boston Fire Under

writers* Union, he states: " A Thoroughly Reli-

able and Desirable Wire in every respect."

The Rubber used In inenlating our Wires and Cables is es-

pecially chemically prepared, and will not deterlorale, oxi-

dize or crack, and will remain flexible in extreme cold

weather, and le not pfEected by heat.

We guarantee our Insulation wherever used, Aerial, Under

jrround or Sobmarine, and onr net prices are as low, if not

lower, than any other first class Insulated Wire.

We shall be plpased to mail Catalogues with Terms and

Discounts for Quantities.

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St., Boston, Mass.

Henbt a. Clabk,

Treas. and Gen'I Mgr.

Herbert H. Eustis,

Prest. and Electrician

Bend for Catalogue.

MANUFACTURERS OF HIGHEST GRADES OF

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N J.

; JOHN A. BOEBIillire'S SONS CO., Chicago, 171 Liake Street.

AGENTS' \ ^-^-^ FRANCISCO, 35 and SV Tremont Stieet.
'

I
9i£W TOBK, 117 Liberty Street.

HAYDEN-BOOKER MFG. COMPANY,
Manufacturers of all kinds of

OPEN AND CLOSED CIRCUIT CELLS,
And Dealers in

Everything in the Battery Line.

2140 DeKalb St.. - - - St. Louis, Mo.

M. M. HAYDEN, President and Manager.

GRAPHITE SPECIALTIES
FOB EliECTBICAXr USES;

Orsphlte Bods of Tarlons Iienetlis, from 1-B Ohm to 100 Ohms Beslstanee
to tho Ineh. uraphite Boxes and Crucibles,

of 4,000 Degrees.
, BeslstlDg Haats

In4i>lrles Madly Answered.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

liorti to LiiUii Statioiis

o T_r PR r^ ^ w:
ALTERNATING CURRENT INDICATORS

Are now ready. Before purchasing elsewhere send for our Supplemen-
tary Catalogue which contains the prices and description of the above
instruments, and also a list and prices of other new instvumetlts of

our manufacture.

Whitney Electrical Instrument Company,
PENACOOK, N. H.

Fenacook, IV. H., 11. S. A.- FACTOBIE8: -Sherbrooke, P. Q Canada.

Baltimore, Md., The Poole Electric Co.,
Chicago, 111., Electric Appliance Co.,
Cincinnati, Ohio, Nowotny Electric Co.
Halilax, N. S.. John Starr, Son & Co., Ltd.

Montreal, P. Q., T. W. Ness & Co.
New York City, Geo. L. Colgate. 136 Liberty St.

San Francisco, Cal., California Electrical Works.
Toronto, Ont., Toronto Electrical Works.

THE CORRESPONDENCE SCHOOL OF TECHNOLOGY
rtTTiTTTiT A-MTk ATITn Instruction bj Correspondence, Electrical, Steam and other Branches of Engineering.—E. P. Koberts, M. E.; G. T. Hanchett, 8. B.
L/ljijVXiJjAiMIJ) UlliU.i Oscar Antz.M.E.; Jaa. Ritchie, B. S. ; Frank C. Osborn, C.E.; F.Yensen; L. S. Siebel; H. J. Cook; J.N.Richardson. Send for circulir

VULCANIZED FIBRE GO.

£3Sa?^a^^XjXS^£IX> 1878.
SOIiE MAHrUFACXCBfiRIS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wii.mAeTON;i>Ei. The Standard Eleotxical Insulating Material of tlie World, i* dUsv:,

APPARATUS FOR CABLE TESTIHG,
We have designed a considerable amount of apparatus for cable work

and in Philadelphia alone, have supplied one set to the Electric Traction Co.,

and three sets to the Philadelphia Traction Company. For most measure-
ments the new Horizontal Magnet D'Arsonval is a very great improvement
over the Thomson.

WE FURNISH EITHER. CORRESPONDENCE INVITED.
Oar Cataloene "T" Is sent free ONIiY ifthis advertisement Is mentioned.

"Acme" Testins set. ^^-UL©©H cfc Oo., iDcoFporated, Philadelphia.
m

"SI. V." Voltmeter
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Bbtabushed in 1861.

B. BKGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QAS AHD ILICTEIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET.

CHICAGO.
-BKUfCH STOKI-

fil84 Michigan Avenue*

FOR SALE.
Eighty-one (81) dynamos and motors,

in stock ready for shipment. Send for

our bargain list. Every piece of ap[ ara
tus guaran'eed.

Chas. E. Gregory Co.,
47-49 8. Jefferson t^t., Chicago, III.

FOR SALE.
Controlling stock in a gas and

electric light plant.

Address "H. B."
Care Western Eleoibician,

Lal<eside BIdg., Cliicago.

FOR SALE.
Iq alternators we have 300 T.-H., 500 and 750

W63tlaghou8e 1, 2 and 3,0 Slattery.
Iq arc 2J, 30 and 45 Brush, 25 and 60 T.-H. and a

lot of T.-H. arc lamps, K2 and D.

Rose Electric M\ Supply Co.,

ST. LOUIS. MO.

PUBUCJALE.
On May 1, 1894, will aell to highest and best

bidder our entire 750 light a. c. plant, in Al con-
dition, and city contract, which pays $1,840 per
annum and expires in about fix years. Terms of
sale, one-third cash, balance in one and two years
on approved security. Address

Harroilslinri Elec. Liiht & Power Co,,

NOTICE.
Scale 1 proposals will be received

until the 1st day of June, 1894, for

furnishing the city of Jackson, Tenn.,
for a period of five years, forty (40)
with privilege of fifty (50) 2,00U C.

P. Electric Arc Lamps for street illu-

mination. A franchise will be grant-
ed for the exclusive operation of an
Incandescent plant for domestic usp,

for a period of five (5) years.

For specifications, etc., apply to

Sam C. Lincaster, City En?.

SEND FOR OUR
(alalogne of

Electrical
Books.

The most complete of Ite

kind ever publiehed.

Bent Free to Any AddresB.

We are Headquarters

In the West for ELEC-
TRICAL BOOKS, and fill

orders promptly, pre-
paid, onrecelptof price.

ElectrleiaiiFiiblli'hiiig Tb ,

6 Lakeside Building,
Chicago, 111.

POSITION WANTED.
By :i young man who hag had twelve years" ex-

perience as Electrician and Maoafier of Central
StRllons, both Arc and Incaudeacent Lifihting, St.

Railway work; also understandB both Sieam and
Water Power; can furnish best of recommendationB.

Address 1MCRK:AMK.
care Western Eleotbician,

No. 6 Lakeside Building, Chicago.

By E, A. aiEBBlliIi,

176 Pages. Price, prepaid, $1.50.

For the use of Electricians,
Engineers and Architects.

NO MAN
contemplating the erec-

tion of an electric light

plant can afford to be

WITHOUT IT.

Electrician PablisMD^GompaDy,
6 LAKESIDE BUILDING, CHICAGO.

The Standard Open Circuit Bat-
teries of the World.

Send for Cikctjlak and Pkiceb.

THE LECLANGHE BATTERY CO.,

Ill to It? East 13Ut 8t, H. Y.

Stilweil's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents SCALE In Steam

Boilers. Catalogue on application.

STILWBLL & BIERGE MFG. CO.,

DAYTON, OHIO.

INSTRUCTION^'MAIL
In Architecture, Architectural Drawing,
Plumbing, Heatlug bnd Ventilation
Bridge BngiDeering, Railroad Engineer-
ing, Surveying and Mapping, Mechanics,
Mechanical Drav^ing, Mining, English
Branches, and

ELECTRICITY
Diplomas awarded. To begin sludents neeo

only know how to read and write. Send for FREE
Circular of information stntlng the subject you
think of studying to THE CORRESPONDENCE
SCHOOL OF MECHANICS AND INDUSTRIAL SCIEN-
CES, Sc-anton, Pa.

4000STUDENTa

CAPITOL
MolelM lacMflG Woft.

Manufacturera and Dealers la

Electrical Supplies
OF ALL KINDS.

Electrical Repairs a Specialty,

BliBCTBICALi CONTBA.GTOB8.
Room 21, 83-85-87 Fifth Avenue, Chicago.

HuEBEL & Manger,

BRONZE PUSH
BUTTONS,

WINDOW AND
DOOR SPRINGS,

FLOOR PUSHES,
SWITCHES.

Send for New Catalogue.

Mannfwitnr' rs,
286 290 Graham Street, BROOKLYN, N. Y.

Miamisburg Electric Co..

Miamisburg, Ohio.

Imperial Dry Battery,

Barnley Cartridge Battery,

TEMPERED COPPER,
SEGMENTS, ETC.

Send for Battery Gatalogne.

Send for
Circular and
Free (Sample.

The Safety Insulator
Does not injure the insulation of the wire,

presents a neat appearance, is put

up readily without the use of

screwdriver or other tool.

, Wari & Co..

91 Iiiberty Street,

NEW TOBK.

International Telephone Co.
DIRECTORS:—Stephen B. Elkins. New York,

N. T.; R. 0. Kerens, St. Louis, Mo.; Geo. R. Peck,
Chicago, III-; Thos. J. Hurley, Fort Worth, Texas;
C M. Ferree, Kansas City, Mo.; Robt. P. Porter,
New York, N. Y.; Wm "Warner, Kansas City, Mo.

;

L. E. Ingall-, Chicago, 111.; H. M. Holden, Kansas
City, Mo ; A L. Stone, Chicago, 111.; E M. Harri-
son, Fort Smith, Ark.

WHAT MONEY CAN EARN AND
THE PEOPLE SAVE BY

MEANS OF THE

Harrison MernatiODal Teleplione.

This company owns Letters Patent No. 476,200,
granted to E. M. Harrison May 30, 1892, and Let-
ters Patent No. 499,108, granted to E- M. Harrison
June 6, 1890, for a complete speaking telephone
operated by battery; and owns Letters Paient No.
435.295, granted to William Hutson Ford August
26, 1890, for an automatic switchboard. Our patents
embrace every device necesssary In the construc-
tion of a telephone plant with either manual or
automatic switchboard.
Prospectuses furnished by addressing the Com-

pany at their of&ces,

44 and 46 \FaU St„ Mew York City.
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VICTOR TURBINE WATER WHEEL.
The attention of ELECTRIC COMPANIES is called to this CE:r.B.BRATED ITAXER WII£Ii:i^as particularly adapted to their use

on accoupt of its remarkably steady motion, ni^li Npee<|
and e^resit Efliciency^and lar^e Capacity for its diameter,
being double the I*OTi'er of most wheels of same diameter. It is used
by a number of the leading electric companies with great satisfaction. In the
economical use of water it is without an equal, producing the highest per cent
of useful effect eruSK'i'anteed.
SCrvn FOR CAXALOGVE ANU PARTICULARS.
Our Horizontal "Victor" is highly recommended, as no gears are required

and it can be belted directly to dynamo.
The accompanying engraving represents a pair of 12 inch VICTORTURBINES arranged on a horizontal shaft with Cast-Iron Flume, Draft

Tubes, End Bearings for Shaft and Driving Pulleys complete, all mounted upon
a fiubstantial cast-iron bed plate. The entire arrangement is very complete and
st/jctly first-class in every particular. We are now prepared to furnish Victor
Turbines, either single or in pairs on horizontal shafts, and where the situation
admits of their use, we recommend them.

STILWELL & BIERCE MFG. CO., DAYTON, OHIO.

We are puzzled to know what connection our artist could see

betvyegn this cut and our line of business, but as we were never
there ourselves, we defer to him. We think his thoughts ran

about as follows:

We claim that for efficiency and durability our goods are

unexcelled. This claim has been accepted not only by our own
countrymen, but by the Asiatics and all those nations that branched
out from that multitudinous throng that wandered from Asia,

overspread and settled in Europe. Such being the case we Pro-
pose to you that you also, unknown friend, ACCept our word and
send us a trial order, feeling assured that in the end we shall have
you for a steady customer. We have to offer you

.

The Celebrated Law Double Carbon Cell.
The Celebrated Law Carbon Porous Cup Cell.
The Celebrated Law Fuller Cell.
The Celebrated Law Clay Cup Cell,

And a thousand-and-one other things, such as the Law Single Cyl-

inder Cell, Sal Ammoniac, Bluestone, Coppers, Zincs, etc.

THE LAW BATTERY CO., 85 John Street, New York.
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Manufactured by The Butler Hard Rubber Co., 33 Mercer St., N. Y.

storage Battery Cells.

jrETVTOST B1JBBEB CO.,
178 Devonshire St., So&toii,Mag8.

•AOTOBT NEWTON DPPEB FALLB, MABB.

AGENTS SIO a day at home
selliDg LIGUTMAU PLATEK
nod platiog Jewelry, Watcbea,
Tableware, Bic:jcleH,etc. Plates

jewt^lry good aa dcw, and
OD all kiodH oT metal wiih gold,

silveror nickel. No experience.
Anyone can plate the Brat effort.

Goods nefd. plating at ever7
houFie. Ouiflts complete. Dlff=r-

e^, 0,11 warranted.Whole-
n^ebt^ $5 up. Rig pro-

. eood Beller, Circulars Tree,

H.r. DelnodcCc.Dept. N0.6, C'olumbUF.O,

YOD m OBLIBE

Both Advertiser and Publisher

by Mentioning the

When Writing to Advertisers.

THE

CLARK

ELECTRIC COMPANY,
192 Broadway, New York,

Manufacture under their own patents Arc
Ijlehting Apparatus for every purpose.
The Clark Alternating Current Arc Lamps and

the darb Arc Lamps for Incandesoent Circuits
are known to be the most reliable and durable ever
made, and lead all others in cheapness to the
user. Oar Arc Lampa for high tension are the
steadiest ever made. Our reference is onr
customers.

SPEAKING TUBES AND WHISTLES.
Oral, Electric, Pneumatic and Meclianical

ANNUNCIATORS AND BELLS.
Fall liine Always in IStock.

W. E. OSTRANDER & CO.,
S04 Fulton St., New 'Vork.

ractory, 1461 and 1463 DeKalb Ave., Brooklyn, N. T.
^^Seud for New OAtaloque. Out August l3t.

Subscribe for the Western Etectrician.

WECO CARBON BATTERY.
Higb ElectromotiTe Force. Small Internal Resistance.

LITTLE LIABILITY OF OAEBON BREAKING IN SHIPMENT.
SUITABLE FOR BELLS AND GAS LIGHTING.

Prices on Application.

WESTERN ELECTRIC COMPANY. ^-^^
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PAETIOULAELY ADAPTED TO DEIVINa

Electric Light and Power Stations
On account of Ita high efflclency at all Btagee of gate, Bteadlneae of motion and eaey working gate, the con-
etractlon of which makee It the moBt seDBUlva to the actlun of a governor of any wheel on ibe market.

«%^Kip% ^«%^ *% A'w At ^xfsti^ lUuBtrating various atylea of setting on both venlcal andSEND FOR CArALOCUE ^
horizontal eha^.

THE DAYTON GLOBE IRON WORKS CO.,

DATTON. OHIO.SnCCESSORS TO
STOUT, 9IIIiI<e» A TEUPIii:.

Artistic Slate
FOR

Switch Boards,
Switch Banes,

Bheostat Boxes and Bases,
Battery Boxes and Covers,

Fnse Boxes and Bases,
And for liamp Bases,

All Purposes Requiring

Slate, plain or finished.

We Bell the ftneet Vermont Slate, and finish la

Dull Black,
Polished Bla«k,

Bloodstone or Marbleized.
Italian, TennPBBee, and

Vermont Marble,
Mexican Onyx and

€^rained Woods.

Yery low prloes quoted on sizes to order.

The Independent Electric Co.,
SMh 3t. and Stewart Ave., OHIOAGO.

WANTED.
We will pay 25 cents each for

clean copies of the Wbstbrn Elhc-
TRiciAN of June 18, 1893, Volume X,
Number 25.

WESTERN ELECTRICIAN,
6 Lakeside Baildlng, Chlcafo-

MAP OF THE UNITED STATES.
A large, bandeome Map of the United

States, mounted and suitable for office or

home use, is Issued by the Burlington
Route. Copies will be mailed to any ad-
dress on receipt of twelve cents in postage
by P. S. EusTis, Gen'l Pass. Agent, C. B.

& Q. R. R., Chicago, 111.

TELEPHONES!!
This company is manufacturing

A Compound Magneto Telephone
which it sells outright under a guarantee both as to efficiency and as against infringe-

ment of patents.

It talks as well over one hundred miles as any other Telephone talks over one mile.

This company is also prepared to fully equip Telephone exchanges, (furnishing
everything from the telephone to the wire and poles). Private lines, Factory plants,

etc. , and do all kinds of construction work.
Send for circulars and price lists.

WESTERN TELEPHONE CONSTRUCTION 00„
53t>, 540 and 541 aionadnock BIk., Chicago, III.

FUSE WIRE
I

«--^
AND LINKS y Capacity

FOR ALL SYSTEMS. ) ""•'"Cir™.

The Independent Electric Co.,

39ili St. and Stewart Ave., Cliicago.

HART FLUSH SWITCHES,
5 and 10 Ampere Single Pole.

10 Ampere Double Pole.

10 Ampere Three-way.

The Only Snap Switch that has

PROVEN A SUCCESS.

For Sale by All Supply Honsea.

H.ASTFOBD, CONN.

Exhibit at the World's Fair, Section S, Space 5, South-

west Gallery Electricity Building.

Consolidated Car-HeatingCo.,
Chicago, III. ALBANY, N.Y. Coatecook, P, Q-

Electric

Car - Heating.
Regulating Svritch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

In Practical Operation in Ilore
Than its Iieadinc Cltle* in

v. S. and Canada.

We Announce Another Cut in Prices on Our

ALTERNATING and CONTINUOUS CURRENT

Arc Lamps—

Send for our New Discounts and also for Reduced Price List on

The Celebrated Nurnberg Carbons.

GENERAL INCANDESCENT ARC LIGHT COMPANY,
No. 60».

D. C. I/amp.

169 Adams Street,

CHICAGO.

NEW YORK.

S. BERGMANN, President.

572 to 578 First Avenue,
NEW YORK.
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THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Crives more powder as to diameter witli a

higher percentaee of nsefal effect than any other
AVttter-Tvheel heretofore made. All sizes, right and left

hand, are bnllt from patterns perfected under systematic teats in
the Holyoke Topling Flume.

Parties having power plants which are unsatisfaotory, and
those contemplating the improvement of powersj will find It to
their interest to Confer with me, as I am williBjC to g^uar-
autee results where others have failed, no niat-
ler AVhat make of turbine has been in use. STATE
UROmUIi^IfteNTS AN1> S£M1> FOK CATA-
l^OOUE.

S. MORGAN SMITH. York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

SPECIAL ANNOUNCEMENT.
6( 99THE HEUOS

SPECIAL ALTERNATING ARC LAMP
Can be run three in series from 105 volt secondary circuit.

STANDARD ALTERNATING ARC LAMPS
Can be run in multiple from 50 or 100 volt secondary circuits by Spencer Economy Coils.

Xo Special Transformers Necessary. STo Dead Resistance Required.
Ifo Change of Wiring;.

sx>:csoz.^Xj M-oorxoxi.
Helios Carbons will be sold only with the Helios Lamp. The Helios is the only lamp that has a legil

rig'ht to use the reflector plate between the standards, without which one-half of the light is wasted.

HELIOS ELECTRIC CO., 1310 Filbert St., Philadelphia.

STANDARD

"WARD"

ARC LAMPS.
You have seen our spe-

cial offer on 1,000 "Ward"
lamps, direct current. Well,

the sale is fairly under way.

If you desire anything in this

line, let us hear from you
quickly. State full particulars

and quantity that you wish

figures on.

Eastern Agents:
STANLEY ELECTRIC MEG. CO.,

Pittsfield, Mass.
Eastern Penn. and Southern, N. J. Agency;

THE MOUNTAIN ELECTRIC CO.,
Denver, Colo,

Western Agents:
THE CENTRAL ELECTRIC CO.,

Chicago, III.

Soulhwestern AgPnt:
ST. LOOTS ELECTRICAL SUPPLY CO.,

St. Louie, Mo.
Canadian Agency: Canadian General Electric Co., Toronto, Canada.

ictric Coostiti k Squ
Telephone Building,

New York.
Established 1881.

Unity Building,

Chicago.

JUST OFF THE PRESS.
INVENTIONS, RESEARCHES and WRITINGS of NIKOLA TESLA.

BX THOMAS COMMEBFOED MARTIN.

Cloth. 8vo. 330 Cuts and New Portrait. 500 Pas:es> Price $4.00.
Some idea of the scope of this remarkable record of new work in electrical invention and research may be formed from the following table of

CONTENTS.
PART I.—Polyphase Currents.

Chapter 1

.

Chapter 2.

Chapter 3

.

7...

Chapter
Chapter
Chjpter
Chapter
Chapter 8
Chapter 9
Chapter 10
Chapter H
Chapter 12.

Chapter 13

Chapter 25.

Chapter 26.

Chapter 27.

.Biographical and Introductory.
A New System ol A ternatiag Cuirent Motors and Transformers.
.The Tesla Rotating Magne ic Field.—Motorj with Closed Couductorj.

—Synchronizing Motors —Ro ating Field Transformers.
.Midiflcations and E.xpansions of the Tesla Polyphase Sy.-tems.
.Utilizing Familiar Tj pe of Generatorsof the Continuous Currenttype.
.Metliod of Obtaining Desired Speed of Motor or Generator.
. Rsgula'or for Rotary Current Motors.
.Single Circuit, Self-Stirting Synchronizing Motors.
.Change from Double Current to Single Current Motor.
.Mot 'r with "Cuirent Lag" Artiflcially Secured.
.Another Method of Transformation from a Torque to a Synchronizing

Motor.
. "Magnetic Lag" Motor.
.Method of Obtaining Difference of Phase by Magnetic Shielding.

Chapter 14 Type of Tesla Single-Phase Motor.
Chapter 15 Motors with Circuits of Different Resistance.

Chapter 16. . . .Motor with Equal Magnetic Energies in Field and Armature.
Chapter 17 Mrtors with Coinciding Maxima of Magnetic Effect in Armature and

Field.
Chapter 18... .Motor Based on the Difference of Phase in the Magnetization of the

Inner and Outer Paits of an Iron Core.
Chapter 19 Another Type of Tesla Induct'on Motor.
Chapter 20 . . . Combinations of Synchronizing Motor and Torque Motor.
Chapter 21. . . .Motor with a Condenser in the Armature Circuit.

Chapter 22 Motor wth Condenser in one of the Field Circuits.

Chapter 23 Tesla Polyphase Transformer.
Chapter 24 A Constant ( urrent Transformer with Magnetic Shield between Coila

of Primary and Secondary.

PART II.—The Tesla Effects with High Frequency and High Potential Currents.
.Introductory: The Scope of the Tesla Lectures.
.The New York Lecture. Experiments with Alternate Currents of

Terf High Frequency, ant their applicition to Methods »f Artificial

lUuminatien. May 20, 1891.
.The London Lecture, Experiments with Alternat? Currents of High

Poteatial and High Frequency. February 3, 1892.

Chapter 28 The Philadelphia and St. Lo'iis Lecture On Light and other High
Frequency Pneuomena. February and March, 1893.

Chapter 29. . . .Tesla Alternating Current Gene'atois for Hi.h Frequency.
Chapter 30. . . .Alterna'e Current Electrostatic Induction Apparatus.
Chapter 31 "Massage" with Currents of Hiffh Frequency,
Chapter 32. . . .Electric Discharge in Vacuum Tubes,

PART III.—Miscellaneous Inventions and Writings.
Chapter 33 Method of Obtaining Direct from Alternating Currents,
Chapter 34 Condensers with Plates in Oil,

Chapter 35 Electrolytic Registering Meter.
Chapter 36 Thermo-Magnetic Motors and Pyro-Magnetic Generators.
Chapter 37 Anti-Sparking Dynamo Brush and Commutator.

Chapter 38. . . Auxiliary Brush Regulation of Direct Current Dynamos.
Chapter 39 Improvement in Dynamo and Motor Construction.

Chapter 40 Tesla Direct Current Arc Lighting System.
Chapter 41. . . .Improvement in Unipolar Generators,

Chapter 42.

.

PART IV.—Appendix: Early Phase Motors and the Tesla Oscillator.

.Mr. Tesla's Personal Exhibit at the World's Fair.
|
Chapter 43. . . .The Tesla Mechanical and Electrical Oscillators.

Tliis Tolame is of the utmost interest and value to all in any wise concerned in the study* production or utilization
oi electric currents. Sent postage free, to any address, on receipt of price, hy

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago.



WESTERN ELECTRICIAN. April 21, iSy4

ELECTRICITY FOR ENGINEERS.

Part I, 268 Pages, $2.00. Part II, 156 Pages, $1.00.

WHEN ORDERED TOGETHER PRICE IS $2.50.

Both Wdr-ks Proflively Illustrated. „ •„. \. . . -^ „,

Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I.-CONTENTS.

CHAPTER I.

Electricity—Positive and Negative—Conductors, Non-
conductors and Insulators — Electro-Motive Force —
Volts—Resistance—Ohms—Current—Amperes.

CHAPTER II.

Dynamos—Magnets— Field Coils—Electro Magnets
—Permanent Magnets.

CHAPTER III.

Armatures, Construction of, Different Kinds of

—

Commutators, How Made and Connected—Heating of

Armatures—Eddy Currents.

CHAPTER IV.

The Current— How Produced — Induction— Series

Wound Dynamos—Shunt Wound Dynamos—Exciting

the Fields—Constant Current and Constant Potential

Dynamos—Series and Parallel—Parallel or Multiple Arc
System.

CHAPTER V.

Incandescent Lamps — Filaments — Connections—
Flashing—E.xhausting— Testing— Candle Power—Oper-
ated in Series—Automatic Cut-Out—In Multiple Arc or
Parallel— Multiple Series— Multiple Series Cut-Out—
Three Wire System.

CHAPTER VI.

The Arc Ligut—How Formed—Causes of Unsteadi-
ness—Remedy—Effect of Shades or Globes—Shape of
Carbons under Different Conditions of Burning—Arc
Lampo—Regulating and Cut-Out Mechanism—Action
of Current—Clutch Lamps—Clockwork Lamps—Double
Lamps—Troubles in Lamps.

PART II.—CONTENTS.

CHAPTER I.

Alternate Current Dynamos—Principles of the Field

—

Field Current Armature—Winding—Connections—Lamin-
ation—Different Types of Alternators—Regulation—Lead-
ing Systems—The Brush Generators—Magnets—Arma-
ture—Principles of Induction.

CHAPTER II.

Dynamos, Continued—The Mordey Alternator—Sta-
tionary Armatures—Field Magnets—Ferranti Armature

—

Field Magnets—Winding—Collectors.

CHAPTER in.

Dynamos, Concluded—Siemens Dynamo—Best Mag-
netic Circuits—Stanley Constant Current Dynamo—The
Armature—Self Induction— Regulation.

CHAPTER IV.

Induction Coils— Converters—Transformers— Econ-
omy of Distribution—An Electrical H. P.—Losses in
Conductor—Induction Coils^Effect of Induction—Trans-
formers.

CHAPTER V.

Transformers, Continued—Induction Coils—Convert-
ers—Transforming Up and Down—Design of Transform-
ers—The Static Charge—Protection Against— Grounding
the Secondary—Other Devices—The Foil Protector-
Different Types of Transformers.

CHAPTER VII.

Commutators and Brushes—The Brush Commuta-
tors— Brushes— Different Styles of Brushes— Double
Brushes—Single Brushes—Troubles with Commutators

and Brushes— Correct Position of Brushes— Sparking

at Brushes — Care of Brushes and Commutators —
Flashing.

CHAPTER VIII.

Current Regulation—Hand Regulation—By Position

of Brushes—Resistance Box—Resistance Coils.

CHAPTER IX.

American System of Automatic Current Regulation

—

The Dynamo—Regulator—Action of Regulator.

CHAPTER X.

Brush System of Automatic Current Regulation

—

Brush Armature—Diagram of Circuits through Dynamo,
Regulator and Lamps—Dial or Regulator—Care and Ad-
justment of Dial—Dial Controller—Circuits and Connec-
tions of No. 8 Brush Dynamo—Circuits of Compound
Wound Constant Potential Brush Dynamo.

CHAPTER XI.

The Edison Sy-tem—Automatic Regulator—Circuits

of Regulator—Circuits of Dynamo—Action of Regulator

—

Howell Pressure Indicator—Diagram of Circuits—De-
scription of Parts and Operation.

CHAPTER XII.

Excelsior System of Automatic Current Regulation-
Dynamo—Armature—Diagram of Circuits—The Regula-
tor and Motor—Action of Regulator.

CHAPTER XIII.

Schuyler System of Automatic Current Regulation

—

Dynamo—Armature, Commutator and Brushes—Diagram
of Circuits in Armature and Field—Regulator—Circuits

in Regulator.

CHAPTER VI.

Transformers, Concluded — Fuses — Regulation —
Winding of Transformers—Connecting to Circuit—Regu-
lation—Safety Fuses.

CHAPTER VII.

Parallel System—Series Arc Light System—Diagram
of Circuits—Parallel System—Primary Circuit—Secondary
Circuit—PUcing of Transformers—Fuses—Diagram of

Series Arc Light Circuit.

CHAPTER VIII.

Lines of Force—Hysteresis—Magnetic Penetration

—

The Circuit of Lines of Force—Experiments with Mag-
net—Rapidity of Reversals and Hysteresis.

CHAPTER IX.

Arc Lamps—In Series—The Westinghouse Arc Lamp
—Diagram of Circuits in Lamp—Action of the Mechanism
—Flat Carbons.

CHAPTER X.

Arc Lamps, in Multiple—Slattery Differential Lamp
—Mechanism of Lamp—Its Operation.

CHAPTER XI.

Measuring and Indicating Apparatus—Instruments

for use with Alternating Currents Differ from Those Used
with Continuous Currents—Ammeters—Voltmeters—De-
scription of Several Forms of Instruments.

CHAPTER XIV.

Thomson- Houston System of Automatic Current Reg-
ulation—Dynamo—Armature—Commutator and Brushes

—

Controlling Magnet—Wall Controller—Diagram of Cir-

cuits—Air Blast.

CHAPTER XV.

Waterhouse System of Three-Brush Automatic Cur-
rent Regulation — Dynamo— Extra Brush— Resistance
Coils and Regulator.

CHAPTER XVI,

Ampere Meters—^Tangential Scale—Solenoid Meters.

CHAPTER XVII.

Voltmeters—Pressure and Potential Indicators.

CHAPTER XVIII.

Testing—Galvanometers—Astatic Needle—Differen-

tial Apparatus.
CHAPTER XIX.

Wheatstone Bridge or Electrical Balance—Diagram
of Circuits and Methods of Use—Bridge and Rheostat

—

Round Form—Square Form.

CHAPTER XX.
The Magneto as a Testing Instrument—Armature

—

Field—Bell—Diagram of Circuits.

CHAPTER XXI.
Coupling Dynamos Together—In Series—In Shunt

—

Series, Shunt and Compound Wound Machines.

CHAPTER XXII.
Switches and Switchboards—Loop Switch—Plug

and Socket—Change over Plug and Socket—Conclusion.

CHAPTER XXIII.
Electric Motors, General Principles the Same as in

Dynamos—Types—Shunt and Series Motors Suitable for

all General Purposes—Regulation of Shunt Motors—Of
Series Motors—Counter E. M. F.—Direction of Rotation
and Direction of Current—Starting Motors—Diagram of

Connection.

CHAPTER XII.

Measuring Instruments, Continued—Hot Wire In.

struments—The Cardew Voltmeter—Details of the Instru-

ment—Low Potential Voltmeter.

CHAPTER XIII.

Voltmeters—Double Coil Voltmeter—Two Types.

CHAPTER XIV.

Spring Meters—Curled Spring Meter.

CHAPTER XV.
Twisted Strip Instruments—Diagram of Connections

and Operation of Instrument.

CHAPTER XVI.

Recording Meters—Stanley Meter—Construction and

Principles of Operation — Diagrams of Parts—Slattery

Induction Meter—Description of Parts and Principles of

Operation—Watt Meter—Thomson Meter.

CHAPTER XVII.

Generators in Parallel—Difficulties in Operating

—

Alternate Current Generators in Parallel—Arrangements
of Circhits and Machines for Operating in Parallel—Dia-

gram of Common Arrangement of Machines and Circuits.

CHAPTER XVin.
Ohm's Law—Strength of Current—Formulas and Ex-

amples—Power and Heating Effects of Currents.

CHAPTER XIX.

Ground Alarms and Leak Detectors. •

Orders Promptly Filled on Receipt of Price. Postage Prepaid.

ELECTRICIAN PUBLISHING CO.,i
6 LAKESIDE BUILDING, CHICAGO.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a.i. e. e.,

Consulting Electrical Engineer,

Specialty: Electric Railways and Power Sta-

tlonB.
43« Uookery, Chicaeo.

Chas. G. Armstrong,

Expert and

Electrical Engineer,

Auditorium ToTver, Chicago.

William D. Ball, b. s. (e. e )

Consulting Engineer,

1G27 monaduock Bldg ,

Chicago.
Telephone Main 3946.

0. M, Stone,
Electrician,

Good worii, square work, perfect work; just
such work as our customers want. Fine house
work and repairs a specialty. Private lines

built complete.

360 S. Clark St., Chicago.

N. S. Amstutz,
Mechanical and Electrical Engineer,

New ElectHcal Devices Perfected for
Shop Construction.

Tests, Plans, Ealimatee,
Supervision and Expert Opinions.

51>B The Cuyahoga, Cleveland,

O

The Louis K. ComstockCo
,

Electrical Engineers

and Contractors,

I4»7-»H Hlonadnoek BIk., Chicago.

Goltz & Sinclair,

Electrical Engineers and Contractors,

Manufacturers' Agents,

Tel. 912. Agents for Ideal Engines.

Academy BIdg., niilwaukpe, AVi«.

Gustave Monrath, c. p.,i. e.

Electrical Engineer,

Contractor for Electric Light and Electric
Power Tranemissions.

1417-1419 Blonadnock Building,
Chicago.

Wm. H. Bryan, ai. Am. soc.m.e.

M-^chanical and Electrical

Enginetr.

Ooneultations, Reports, Estimates, Plans, Speci-
fications, Superintendence, Tests, Purchasing.

Turner Ballilins. St. Louis.

The Consolidated Eng. Co.,
Designers and Builders of Electric
Light and Power Plants, Electric
Railways, Water Works, Ice Making
and Refrigerating Plants.

831 Pine Street, - - - St. liouls,
Alfred C. Einstein, Prest. and Treas.

Thomas V. Hall, Vice- Prest and Secy.
John A. Henry, Supt. Electrical. Con.

Frederick L. Merrill,

Electrical Engineer,

Specialty: Storage Battery Work.

304 Bookery, Chicago

Harry G. Osburn,
Electrical Engineer,

239 La Salle Street, Chieaffo.
Telephone, Harrison 306.

Estimates and Specihcations prepared.

Special Attention Given to the
1

Supervision of Electrical Work.

PATEMTS.—Twenty years' experience.
Send model or skelch and brief description of

yo r invention for report as to patentability. Ex-
pert searches and opinions. Patent causes prose-
cuted and defended. Practice in U. S. Supreme,
Circuit and Circuit Appeals Courts, and U. S.

Patent Office. Send for "Plain Words about Pa-
tents,'' free. Patent practice excluelvely.

E. B. ATOCKIAIG, Attorney at Law,
6U F St., N.W,, Washingion, D. C

TT/^TT TTTTT X /^"DT T^^^^ ^°^^ advertiser and publisher by men-

lUU WILL UdLIIjLi '°"'"^^^irs^radtsr^^'^"

OULDED ICA
Tiolle^?^ I-iirLG Ins-u-la-tors.

Perfectly Insulated, Strong, Safe.

Tree Insulators, Weatherproof Sockets, Etc.

H.W. JOHNS MFG. CO.,
240 and 242 Randolph St., CHICAGO, ILL.

KEW ITORK. PHII/ADELPHIA.

VULCABESTON
BosTOK. Bushings, Magnet Spools, Controller Pieces, Etc, Etc.

[ANUFACTORY.ppCELAINg
SILK BRAID

For Incandescent
Lamp

Filaments.

The greatest care taken in producing a uniform article.

'/BOSTON BRAID MFC. CO.,
27 Beach S^^jeet, Boston, Mass.

-.fiADEM^

"IDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

COST.
-! aiA.KUPACTITKKI> BY

PHILLIPS INSULATED WIRE CO.
NEW YORK OFFICE: 39-41 Oortlandt Street. FACTORY: PAWTUOKBT, R. I.

£lectrlc Appliance Co., OHICAOO. FartrickA Carter Co , PHIIiADEIiPHIA. Electrical Engineerlns Co., ailSTKEAPOLiIS.

WESTJNBHOUSE ELECTRIC £ MANUFACTURING CO..
•ITTS^TJ] Z>.^.

We manufacture Complete Installations of

For CENTRAL STATIOIV ELECTRIC LIGHTING,
LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BRANCH OFFICES IN ALL LARGE CITIES.
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TOD NEED THESE BOOKS.
N&W

DYNAMO TENDERS'
HflND-BOOK.

Uy Likot. F. B. Badt.

BBADY FOR DELIVEKT.
AN ENTIBELY KBW WOBK.

The Inteet ndditioa to our famous "Hond-Book"
Series. Every practical dyuamo man should have a

copy.

««6 Pages. 13S Engravings.

PRICE, $1.00.

NGANDE8GENT W R NG
HA-ISI U-BOOIC.

liv Lieut. F B. Badt.

Fourth Edition. Tenth Thousand.

These tables Rive, without loss of time, exact size

of wire to be used. This is one of our famous "Hand-
Book" series, and is the standard authority on this

subject in the English language.

7i$ Fagcs. 42 Illnstrations.

PRICE, SI.OO.

BELL HANGERS'
HRND-BOOK.

By LiauT. F. B. Badt.

Desierned for practical men engaged in any class
of bell or annunciator work. The only hook of the
kind published.

io6 Pages. 97 Illustrations.

PRICE, $1.00.

ELEGTRG-^TRAN8M88I0N

hakd-book:.
By Lieut. F. B. Badt.

A new work containiDK tables and information on
the electric transmission of power bronght down to
date. One of Ibe most popular of our famous "Hand-
Book" Series.

97 Pages. 22 Illustrations.

PRICE, $1.00.

STHKST RAILWAYS.

Their Construction, Operation and Maintenance.

By C. B. Fairohild.

This work is written by a practical man, and
should be In the hands of every street railway em-
ploye in the United States.

600 Pages. Profusely llluBirated.

PRICE, $4.00.

ELECTRIC MACHINERY,
By S. p. Thompson.

Fourth edition, revised and re-written. The most
complete work on the dynamo published.

900 Pages. Fully Illustrated.

PRICE, $9.00.

DIGTIONf\RY
... OF ...

Electrical Words,
TERMS AND Phrases.

By Edwin J. Houston, A. M.

The latest edition of this celebrated work contaioa
over 5,000 distinct definitions. As important as
"Webster,

700 Pases. 750 Illnstrations.

PRICE, $5.00.

the;

ELECTRIC MCTCR
AND ITS APPLICATIONS.

By Martin and Wetzler.

The first American book on electric motors. A
most complete work brought down to date.

325 Pages. 354 Illustrations.

PRICE, $3.00.

THE PRACTICAL MANAGEMENT

OF

DYNAMOS AND MOTORS.
By Croceer and Wheeler.

The object of this work is to give simple directions
for the practical use and management of dynamos and
motors. This work is having a large sale.

100 Pages- Fully Illustrated.

PRICE, $1.00.

Electric Light Specifications

FOR THE USE OF

Engineers and Architects.

Et E. a. Merrill.

This work gives the latest rules of The National
Electric Light Associatioo, of the National Board of
Fire Underwriters, and of The New England Insurance
Exchange.

/?6 rages,

PRICE, $1.50.

THE ELEGTRI6 RAILWAY
IN

THEORY AND PRAGTlGE.
Bt Crosbt and Bell.

This is a complete treatise on the construction and
operation of electric railways, and will commend it-

self to the electrical engineer, and to the practical
manager.

400 Pages. Profusely illustrated.

PRICE, $2.50.

HIGH POTENTIf^L
AND

HIGH FREQUENCY.
Experiments with Alternate Currents.

Br Nikola Tesla.

A lecture delivered before the Institution of Elec-
trical Engineers, London.

146 Pages. Fully Illustrated.

PRICE, $1.00.

THE ELECTKIC TELEGKAPE.
BtF. L. Pope.

The fourteenth edition of this celebrated work is

rewritten and brought down to date. A technical
hand-book for electricians, managers and operatora.

234 Pages. Illustrated.

PRICE, $1.50.

SCIENCE
SERIES.

The series now numbers 103 volumes, and embraces
works on every subject.

IG mo. Boards.

PKOFUSELY rLLTJSTBATED.

Price, 50c. Each.

STRNDflRD

ELEGTRIGAL DIGIIONARY.
Bt T. O'Connor Sloane.

This new work should be in the hands of all who
desire to keep abreast with the progress of the greatest
science of the times.

600 Pages. 300 Illustrations.

PRICE, $3.00.

Any of the above books sent promptly, postage prepaid, on receipt of price.

SEND IN YOUR ORDER.

ELECTRICIAN PUBLISHINQ CO., 6 Lakeside Bldir., Ghicaso. III.
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BALL ENGZITE CO.,
Improved Heavy Duty Engines for

Electric Lighting and Railways.
DIRECT CONNECTED and BELT DRIVEN.

—
J. W. PARKER & CO., General Agents,

30 Cortlandt Street, NEW YORK CITY.
CHICAGO OFFICE.

506 *'The Kookery."

iiaiiiio. Wis.

THE IMPROVED RACINE AUrOMATIC
Vertical and Horizontal Engines,

Self Contained, from 1 to 100 H. P. carried in stock.

OVER 2,000 IN USE.

Superior Kegulation and Economy for Electric Lighting. Immediate Shipment.
Send for new catalogue. I'ull line of Marine, Yacht and Tug Engines and Boilers.
Porcupine and Tubular Boilers carried in stocii.

RACINE HARDWARE COMPANY,
W. F. PARISH, General Sales Manager,

Home Insuiance Bnilding, CBICAGO. IJjli.

m
Ready Made Cut Gears.
Ready Made Cast Gears.
Ready Made Brass Gears-
Gears Made to Order.
Gear Cuttino-
Gear Book, 15 cents.
Treatise on Gears, Si. 00.
Gear Cutting Machines.
GEORGE B. GRANT,
Lexington, Mass-
and 126 South 1 1th St..

Philadelphia. Pa.

SIOUX CITY ENGINE & IRON WORKS
Builders of HIGH GRADE

CORLISS
ENGINES

Simple, Compound, Conileusint;.

Complete Steam Plants a Specialty,

SIOUX CITY, IOWA.

AGENTS:
H. S. WALKEE, 26-28 W. Randolph St., Chicago.

KOWELL & CHASE CO.. 1217 Union Ave., Kansas City, IHo.
C. J. BLANDIN, 120 Third Ave. North, Minneapolis, Minn.

J. C. BRILL COMPANY, - - - PHILADELPHIA.
BUTLDEES OF EAILWAY AND TEAMWAT OAES OF ALL GLASSES.

Special attentioQ ftriven to the building of Electric Motor and Trail Car.'^.

Bulldera of Brill No. 21 Truck with solid forged frame, atd "Eureka" Maximum Traction Pivotal Truck.

THE UTEST IMPROVED TYPE OF ELEVATORS IS THE

DIRECT ELECTRIC.
laie loi Seen Onts!

It bas many adTaa-
tages OTer all others
now in the market.

If you visit the

COIiVaiBIAIV
EXPOSITION

examine the one mnning In the
Department of Transporta-

tion Exhibits.

For descriptive circular, or other

nformation, address

MORSE, WILLIAMS & CO.,
1105 Pranktord Avenue, PHILADELPHIA. 108 Liberty Street, NEW TOBK.
19 Pearl Street, BOSTON. 82 Church Street, NEW HAVEN.
426 Spruce Street, SCKANTON, PA. 1116 E Street N. W., WASHINGTON, D. *I.

483 OUAHA BVIIiDIIIie. CHICAGO.

The

"CLIMAX"boiler
Tbree Boilers Sold Gliicago Edison Co.

The Only Boiler Tested at the World's
Columbian Exposition.

The only NON-EXPLOSIYE boiler made.

Will save yon money on coal.

Bnilt in nnits from SO to 1800 H. P.

MANUFACTURED BY

lor new Catalope,

ClonbrockSteam BoilerWorks,
Grinnell and Court Sts., BROOKLYN, N. Y.

Successfut /il^anufacturerg are

"aoiit to investigate fully before adopt-

ing any mechanical appliances , and it

IS to such that we sell our Vacuum
Feed Water Heater and Purifier, the

W^cbster Separator, and Williames

]'acuum System of Steam Heating.

^^ II e will be pleased to send you Catalogues of these.

Timarren Mebster & Co.,
No 5. flCamacn, aa. 3.

s E York—126 Liberty Street. Chicago—MonadDOck BuildinE-

BINDERS WESTERN ELECTRICIAN,

ONE DOLLAR.

.fa%^«5mul« PHOSPHOR-BRONZE
RECyRADE MARKS. I N GOTS, CASTINGS, WiRE, S MEET &C.

The Phosphor BRONZE Smelting Co.LiMiTED

I

.2 200WashimgtonAve,Philadelphia.,Pa.
ORICINAL MANUFACTURERS OF PHOSPHOR-

"(S)^ ~rF"m •' Bf^onze IN THE United States AND Sole
UA^/r/u,t-yjyu^. Makers of"ELEPHANT BRAND"Phosphor-Bronze,

THE FALLS

Siiret k lacMi Go.,

Cnyaboga Falls, Oblo.

is' ^ —
^^ ^ Manufacturers or

^^\- Friction Clfltches,

Shafting, Etc.

Special attention given to the
Complete Equipment of

Electric Plants.

BRANCH OFFICES:

8 Sontii Canal St., CHICAGO.

39 Cortlandt St., NEW YORK.
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WIRE AND CABLES. WIRE AND CABLES.

Received the HIGHEST AWARD OF MERIT at the World's Fair

Over aill Coxnpetitors.

P. k B. lotor Clolli for

Railway Motors.

Eacl itei of sejerior lerit; M
li stocl jfl \m pamities.

WM. H. McKINLOCK, Prest. WALTER C. McKINLOCK, Sec'y.

Metropolitan Electric Co.,
CHICAGO, ILLINOIS.

SALESROOM AND OFFICE, - - 186-188 Fifth Avenue.

P. & B- TAPE,
Absolutely Waterproof.

Tape will not Vulcanize with Heat. Joints properly made with it will outlast,

under ordinary circumstances, any wire covering.

SEND FOR COPY OF ODR NEW CATALOGl

Just Out!WIRE AND CABLES. WIRE AND CABLES.
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STANDARD ELECTRIC CO.
General Offices: Suite 625, Home Ins. BIdg.. PUIPAPn
Works: 313-317 South Canal Street, uIiIuAQU.

BUILDERS
OF THE

FOR

FURTHER

INFORMATION

ADDRESS
THE
GENERAL
OFFICES.

The ANNUAL REPORT of your plant, soon due, may

suggest additions or betterments for the purpose of

earning a larger dividend for the year 1894.

Perhaps you have not earned a dividend.

In this case there is A CAUSE.

See to it that your station is equipped with modern

machinery—apparatus known to be efficient, dur-

able, and SIMPLE.



WESTERN ELECTRICIAN. April 31

IF MONEY
IS AN OBJECT:

IF TIME
IS OF IMPORTANCE;

We can be of service to you.

BEFORE BUYING we invite you to cor-

respond with us and ascertain our figures on your require-

ments. It will cost you very little to try this and may save

you much.

TAYLOR, DEE & MACK
Manufacturers and Dealers in

ELECTRICAL MACHINERY AND MATERIAL,

8-^8 33ea,x:*'l30X>xi. St.', - C'^X.ICA.Gk-^.

Hard Rubber Electrical Goods:
Telephone Receivers, Rubber Rods,

Hard and Soft Rubber Tubing,

Flexible Hard Rubber Tubine, Hard Rubber Sheets,

Bushings, Battery Cells, Nipples, Phonograph Tubes,

Window Tubes, Friction Tape,

Soft Rubber Socket Covers, Rubber and Leather Belting,

In fact, anything in Rubber.

The Columbia Rubber Works Co.,

159 Lake Street, CHICAGO.
K. T. WHELPLEY, Monoger.

Head for Prices.

WORK SHIPPED ON DAT PROMISED.

EWINDINGll

ARMATURES OF ALL SYSTEMS.
CONVERTERS, RHEOSTATS, LAMPS, ETC.

tVorkmanship Gnnranteed. ^Vrlte n».

Stanwood Mfg. Co.,
irthand Clark i^treets,

CIIICA<xO.

CONTRACTORS.
Electrio Light Wiring, Fire Alarm Syatems

AnnunciatorB, Bells, Tubes, etc.

THE ALI^EN-HUSSEY COMPANY.
Tel. 3626. 235 Dearborn St., Cliicaffo.

ILATINXJM
For all Purposes.

Scrap and Native Platinnm PnrcbsBed.

BAKER & CO., 408-414 New Jersey
KalLroad Ave., Newark, N. J.

Patent Sable IS THE BEST BELTING
. . . MADE . . .

^^'^J"^^^^!^k^^y Rawhide Belt,

SHULTZ BELTING COMPANY, ST. LOUIS, HO
Agents in all Principal Cltlest

164 Sniumer Ntreet, Boston.
BBAKCUKS-^tSsS.? Pearl (Street, Aew York.

IHO North 3d street, FhUadelphia.

BUCBE7E TO FIT ANY
STANDARD SOCKET.!

Judge Ricks' decision against the -1

Edison Company and in our favor,
;

frees these lamps from any taint ofJ
infringement. Order no other.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.

THEY ARE IN STOCK. SEND US A SAMPLE ORDER Enameled Green*

Outside,

Silvered Inside.

Radial Fluted

GLEASON'S
STANDARD
ELECTRIC
SILVER GLASS
REFLECTORS.

The simplest, cheapest and best Reflectors
for increasing candle power of incandes-
cent lamps.

Made in all staple sizes of electric shades.
Always bright; cannot tarnish.

E.P.GLEASONMFG.CO,,'°Jh:;o^st„.,
Flat Spiral Corrugated. Deep Spiral Corrugated. ou„.Aro office

^tr^'V^ iroE^s:.

91 Dearborn Street, F. L. JOHNSON, Manager.

t

FEB DOZEN
17 in. diameter, '2^i in. holder, $ 9 00
8
" " 2H " •* 10.110 8 in. diameter, 2}4, in. holder, $ 8.00 7 in. diameter, 2% In. holder, $ 8.00" 2U " "

12.00 10 " " 2M " " 9.00 10 " " 2% " " 12.00

New York Insnlated Wire Co.,

Double Coated
Wires,

Single Coated
Wires,

COMPETITION LINE WIRES, GRIMSHAW TAPES, AND SPLICING COMPOUND,

Vulca Electrical Wire Ducts for Interior Construction.
NEW YORK—15 Cortlandt Sf. CHICAGO—78-82 Franklin St. BOSTON—182 Summer St. SAN FRANCISCO—102 Sacramento St.

GRIMSHAW WHITE CORE

RAVEN CORE

ECONOMICAL,
SAFE, THE STIRLING

EFFICIENT,
DURABLE.

Branches in all Principal Cities,

WATER
TUBE
Specially Adapted for Electric Light and Power Plants.

.p General Offices, The Pullman Building, CHICAGO, ILL

SAFETY BOILER.
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PARANITE
WIRES AND CABLES

ABE THE ONI.Y RTJBBEB INSUIAXIONS MADE
West of the Allegheny Mountains.

AGENCIES.
filertrlc Appliance Co.. Chicago.
Hess Electrical Co., Des Moines.
T. W. Wolfe Electrical Co., Omaha,
Gate Cltv Elec. Sappiy and Con. Co,, Atlanta.
Cleveland Elec, Mfg. Co.. Cleveland.
PoBt-Gli'ver Electric Co., Olnclnnatt.
Southern Erelneering Co., LoulBvlIIe.
Electrical Engineering Co., Minneapolis.
W. T. Osborn &Co., Kansas City.

MANUFACTURED BY

The Indiana Mk & Insulated Wire Co.,

Office, Marion, ind. Factory, Jonesboro, Ind.

Boston Offloe, 220 Devonshire St., ) c„„i, m n.-.i„„ «„
New Tork Offlce, 33 Frankfort St., f

^'"'^ ™' Bnet™. "ST-

Aetna Railway Insulators,

Anderson Line Material,
Manirlactured solely by ALBERT & J. M. ANDERSON,

289 to 293 A Street, Boston, Mass.
Correspondence Solicited

.

"A LIGHT SO BRIGHT," ETC.
IS PRODUCED ONLY BY THE

Packard High Grade Lamp.
All voltages, candle powers and sockets carried in stock in Chicago by the

ELECTRIC APPLIANCE COMPANY,
WESTEKN AGENTS,

isLKGTAICAIi SITPPIiIES. IS4a Madison Street, CHIOAeo.

MANUFACTUBER OP

inrSUIiATED EIiEGTRIG WIRE^
FI^KIXIBI^E: COBDS and Cu4.B]L,E:S.

«no and eOS IVorth Tbird Street. PHIIiAPBIiPHIA, PA.

BEST OF ALL IS

Hade by J^. H. B1TNNKI.Ii & ^JO., 76 Cortlandt St., Mew fork.

Best Oonstractlon and IngredleDts. Strongest, most Durable and Beliable. Size GxSH, 60 eta. per cell.

LIBERAL DISCODKTS.

AMERICAN \ SiIlfrfJl'"s™ *1"1.1T.: I
CEO. G. CARTER & CO.,

CARBONS.
to burn in an arc lamp, thej are more suitable for the furnace.

The American Carbon is a success. (And the prices—you
Our customers say so and keep rights ought to know about
on using them. \ them. Write us.

1563 Monadnock Block,

CHICAGO.

"NEW BEACON " >^°t5Pr^|?^"^

(N. & C. Patents.) .| g Q. P. (\^Tl') 25 CtS.

Beacon Vacuum Pump & Electrical Company,
arannfactnrers. Ii-Tington Street, BOSTON, MASS.

National India

Rubber Co.'s

Wires and Cables.
FREDERIOKS^MINOT'^ General Manager. y,^^ „a OOees:

New York OfHce, 487 Broadway, H. L. Burdick. Mgr. RRICTftl R I
San Francisco, 577 and 679 Market St. OniO I VII., II. 1.

Chicago, Metropolitan Electric Co., 186-188 Fifth Ave.

WILLABDL. OANDEE, )j.^ „ W. H. HODGINS, GEO. T. MAN30N,
H. DUBANT OHEEVER, ]

-Hnslness Managers.
Secretary. Oen'l Snpt.

THE OKONITE COMPANY IIHIIED

13 Park Row, New York.
INSULATED

WIRES ANpCABLES,
For Aerial, Submarine and Underground Uit.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape,

BRANCHB8: Obloaco, Bolton, Pliiladeipbla, MtnneapoUa, Olncinnstl,
Omaha, I,nntlirlUa, St. I.onla, San Francl.co, Ix>ndon and So. America.

OItT,

THE ABOVF ^m pay for ItseH many times over in saving of commutators and bmshes. Eepe-'" "Wuft cially adapted for carbon brushes, as it fills in and builds np the unequal points
of contact on the brashes. Postage prepaid, $1 50 per dozen. Send for a trial order.

THB E. e. BERNARD COMPANY, TROY, N. Y.

Took HIGHEST MEDAL
FROM ALL COMPETITORS

At the World's Fair, Chicago.
Manufactured only by

THE STANDARD PAINT CO., ' new yorW.
Chicago Office, S?l The Rookery.

General Western Agents:
METROP.HilTAN EliECTRIC CO.,

186 and 188 Fifth Avenue, OHIOAQO, ILL.

MAGNETO WATCHMEN'S CLOCKS.

HOLTZBR-CABOT ELECTRIC CO., 92 Franklin St., Boston, Mass.

WESTON ENGINES.
HIGH PRESSURE BOILERS.

COMPLETE POWER PLANTS.

EBTQUTES AKD DRAWINQB SCBIOmD.

WESTON "engine CO..
Painted Post, N.Y.

KEPRESENTATIVES ; JuUan SchoU & Co.. 128

;^
Liberty St.. New Yora. Hoffman-BuBsell Co., 82 La&e

T,,... ^ ,. ......... ^ St., ChlcaBO. 111. H. M. Sclple & Co., 3d & Arch Sts ,FhUaaeipmt, Pa. Scranton Supply & Machinery Co., 131 Wyoming Avenue, Scranton, Pa.

MANUFACTORIES :IN UNirEDJSTATES,:,WOTLAHD,iFSANCE,iGERMANrMUSIRIA.

THE NEW INCANDESCENT ARC LIGHT.
THE ROYAL ARC ELECTRIC CO., u. 8. A. 143 Liberty St., New York.
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GENERAL ELECTRIC CO.*

* Rheostats, Starting Boxes, Stage Regu-

^^ lators, Ammeters, Voltmeters, Pres-

^^W ^"*'® ^"^ ^^^ Indicators,

^^ Ground Detectors,

^^ Recording Watt-

<•^
Snap,
Plu^and
Knife

Switches,

Key and Keyless

Sockets, Safety

Catch Holders, etc.

TransiDimGis

meters,
Plugs.

^,^ <>
«
-5

Underground Tubins;,

Arc Lamp
Carbons,

Woven
Wire
Brushes.

<>

Link

and Plus:

Porcelain
Cut-Outs,

Ceiling Rosettes^

Copper
Terminal Fuses.

TranstoimBrs

^
Wires ^*

Liahtnins: Arresters,]

Feeder Blocks,]

Potential]

Indicators,!

Insulators.)

and Cables,

Switchboards,
Incandescent Lamps,

Arc Lamps for Incandescent
Circuits, Line Construction Supplies.

;<^

<^.
CARPENTER ENAMEL RHEOSTATS.

'4^

Write for our New RAILWAY SUPPLY CATALOGUE to nearest Sales Office.

SALES OFFICES:

MAIN OFFICE, SCHENECTADY, N. Y.

Boston, Mass., 180 Siunmer Street.

New York, N. Y., 44 Broad Street.

Syracuse, N. Y., 244 West Fayette Street.

Buffalo, N. Y., Erie County Savings Bank Building.
Philadelphia, Fa., 609 Arch Street.

Fittsburg, Pa., 426 Wood Street.

Baltimore, Ud., 18 South Street.

Washington, D. C, 1333 F Streef, N. W.
Atlanta, Ga., Equitable Building.
Cincinnati, Ohio, 264 W. Fovuth Street.

Cleveland, Ohio, 610 Cuyahoga Bldg.

Chicago, 111., Monadnock Building.
Omaha, Neb., 309 South Street.

Kansas City, Mo., New York Life Building.

St. XjOuib, Mo., Wainwright Building.

Dallas, Tex., Corner Field and Main Streets.

Denver, Colo., Masonic Temple.
San Francisco, Oal., 16 First Street.

St. Paul, Minn., 403 Sibley Street.

Helena, Mont., Electric Building.

Portland, Ore., Front and Ankeny Sts

Seattle^ Washington, Bailey Buildisf

For all Business Outside the United States and Canada: THOMSON-HOUSTON INTBBNATIONALi ELECTBIC CC

SCHENECTADY, N. Y. For Canada: CANADIAN GENERAL ELECTBIC CO., LTD., TORONTO, CAN.
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Monrath. Gustave xvii

Moore, Alfred P '

Morse, Williams ACo
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Phosphor-Bronze Smelting
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Stanley Electric Manufac-
turingCo.. viii
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Stilwell ABIerce Manufac-
turing Co xii, xiii
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United Electric Improve-
ment Co IV
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CLASSIFIED LIST.

AcrnmolatorN.
Bradbury-Stone Elec. S. Co.
Electric Storage Battery Co.

AdjasteiB, Ijamp,
Dow Adjuster Co.

Annnnclatora.
Central Electric Co.
Electric Applisnce Co.
Huc'bol A iMmigcr.
Manbattaii Elec. Sup. Co.
Metropolitan Electric Co.
Ostrander ACo., W. R.
Tayloc. Dee A Mack.
AVestern Elec. Supplv Co.

Arc JLamps.
C A C Electric Co.
Clark Electric Co,
Electric Appliance Co.
Electric Cons. A Supply Co.
Fort Wayne Electric Co.
General Electric Co.
General Ino'd'cent Arc Lt. Co.
Helios Electric Co.. The.
La Roche Electric Wks.
Little. F. P. Elec. C. A S. Co.
Mather Electric Co.
Royal Arc Electric Co.
Siemens A Halske Elec. Co.
StandardElectrie Co.
Taylor, Dee A Mack.
Westmgnouse El. A Mfg. Co.

Arc liieht Cord.
Central Electric Co.
Electric Appliance Co.

AFmataF<>i Winders.
Andrews A Haschke.
Stanwood MTg Co.

Batteries and Jars.
Bradbury-Stone Elec. S. Co.
Bunnell A Co , J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Central Electric Co.
Columbia Rubber Wks. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Greelev ACo., The E. S.

Haydeh-Booker Mfg. Co.
Hemingray Glass Co.
Hill, W. S. Electric Co.
Law Battery Co.
Leclanche Battery Co., The.
Manhattan Elee. Sup. Co.
Metropolitan Electric Co.
Miamisburg Electric Co.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.
White. S. S. Dental Mfg. Co.

Bells.
Central Electric Co.
Electric Appliance Co.
Greely A Co., The E. S.

Huebel A Mangor.
Metropolitan Electric Co.
Ostrander A Co.. W. R.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Beitine,
Columbia Rubber Wks. Co.
Shultz Belting Co.

Boilers.
Babcock A Wilcox Co., The.
Clonbrock Steam Boiler Wks.
Freeman A Sons Mfg. Co.
Link Belt Machinery Co.
Racine Hardware Co.
Stirling Co., The.
Weston Engine Co.

Books. Electrical.
Electrician Publishing Co.

Bnrglar Alarms.
Central Electric Co.
Electric Appliance Co.
Greeley A Co., The E. S.

Metropolitan Electric Co.
Western Electric Co.
Western Elec. Supply Co.

Cables(See Insulated Wires.)
Cables, Electric. (See In-
sulated Wires), Copper,
Hheet and Bar,
American Elec. Works..
Bishop Gutta Percha Co.
Carter A Co.. Geo. G.
Crescent Ins.Wire A Cable Co.
Gushing A Morse.
Eastern Electric Cable Co.
General Electric Co.
Hill, AV. S. Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Ins. Wire Co.
Taylor, Dee A Mack.
Western Electric Co.

Carbons, Points dtiPlates.
Central Electric Co.
Law Battery Co.
Leclanche Batterj' Co.
Metropolitan Electric Co
Western Electric Co.

Car-Hf'ater*', Electric.
Consolidated CarHeatingCo.

Clutches, Friction.
Falls Kivet A Machine Co.
Lake, J. H. A D. Co.
Link Belt Machinery Co.

Conduits.
Fibre Conduit Co., The.

Construction & Repairs.
Allen-Hussey Co.
Amstutz, N. S.

Andrews A Haschke.
C A C Electric Co.
Capitol Model A Mach. Wks
Comstock, Louis K.
La Roche Electric Wks.
Little, F. P. Elec. C. A S. Co
Mather Electric Co.
Osburn, Harry G,
Stone, O. M
Wirt, Chas.

Contractors and Electric
liight Plants.

Allen-Hussey Co.
Amstutz, N. S.
Armstrong, Chas. Q.
Arnold, B. J.
Ball, Wm. D
Brush Electric Co.

Bryan, Wm. H.
C A C Electric Co.
Capitol Model A Mach. Wks.
Carter A Co., Geo.G.
Clark Electric Co.
Colburn Electric Mfg. Co.
Comstock, Louis R.
ConsolidiLled Eng. Co.
Fort Wayne lilectrlc Co.
General Electric Co.
Golf/. .V Sinclair.
Hill, W. S. KloctricCo.
La Roche Electric Wks.
Little, F. P. Elec. C. AS. Co.
Mather Electric Co,
Merrill, Frederick L.
Monrath, Gustave.
Osburn, Harry G.
Siemens A Halske Elec. Co.
Stone. O. M.
United Elec Improvement Co
Westinghouse Elec A Mfg. Co.
Western Electric Co.

Copper,
Law Battery Co.
Miamisburg Electric Co.

Copppr Wires.
Adams. W. L. A Co.
American Electrical Works.
Bernard Co., The E. G.
Bishop Gutta Percha Co.
Bunnell A Co , J. H.
Carter A Co., Geo. G.
Central Electric Co.
Crescent Ins.WIre ACableCo.
Electric Appliance Co.
General Eectric Co.
Independent Electric Co.
Ind. Rub. A Ins. AVire Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co.. The.
Phillips Insulated Wire Co.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Cross-Arms, Pins and
Brackets.
Anderson, Albert A J. M.
Brownlec iV Co.
Central Electric Co.
Electric Appliance Co.
Locke A. Co., Fred :\I.

Metropolitan Electric Co.
Taylor, Dee A Mack.

Cut-Onts and t^Tvitchea.
Anderson, Albert A J. M

.

Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
C. A C. Electric Co.
Carter ACo., Geo. G.
Central Electric Co.
Cutter Electrical A Mfg. Co.
Electric Appliance Co.
General Electric Co.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Go.
Hill.AV. R, Electric Co.
Huebel A Manger.
Little, F. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Perkins Elec. Switch Mfg. Co.
Sioux City E. S. Co.
Taylor, Dee A Mack.
Western Elec. Supply Co.

Destc r.islits.
Cooke, E. D.
McLeod. Ward A Co.

Uynamos.
Brush Electric Co.
C. A C. Electric Co.
Clark Electric Co.
Colburn Electric Mfg Co.
Port Wayne Electric Co.
General Electric Co.
Gregory, Chas. E. Co.
La Roche Electric Wks.
Mather Electric Co.
Palmer Bros. »

Rose Elec. Light Supply Co.
Siemens A Halske Elec. Co.
Standard Electric Go.
United Elec Improvement Co
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Electric It ailTrays.
Brush Electric Co.
General Electric Co.
Siemens A Halske Elec. Cd.
Westinghouse El. A Mfg. Co.

Electrical and mechani-
cal Engineers.

Allen-Hussey Co.
Amstutz, N. S.

Armstrong, Chas. G.
Arnold.B.J.
Ball, Wm. D.
Bryan, Wm. H.
Comstock, Louis K.
Consolidated Eog. Co.
Goltz A Sinclair.
Merrill, Frederick L.
Monrath, Gustave.
Osborne Steam Eng. Co.
Osburn. Harry G.
Stone. O. M.
Wirt, Chas.

Electrical Instruments.
Anderson. Ibert A J. M.
Bernard Co., TheE. G.
Bunnell A Co., J. H.
Carter A Co.. Geo. G.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Greeiey A Co., The E. S.
Hill. W. S. Electric Co.
Little, F. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Queen A Company, Incorp.
Taylor, Dee A Mack.
Western Elec. Supply Co.
Whitney Eleclnstrument Co.
Wirt. Chas.

Electrical Specialties.
Andrews & Haschke.
Capitol Model A Mach. Wks.
Cooke, E. D.
Electric Appliance Go.
Holtzer-Cabot Electric Co.

Electric Mlat*'.
Independent Electric Co.
Taylor, Dee A Mack.

Electroliers, etc.
Baggot, E.
Edwards, W. S. Mfg. Co
Gleason, E. P. Mfg. Co.

Electro-Platlne Alach^y.
Colburn Electric Mfg. Co.

EJeTatorA. Electric.
Morse, Williams A Co.

Enelnes, Mteam.
Ball A Wood Co., The.
Ball Engine Co.
Freeman Sons Mfg. Co.
Kac'im- Hardware (_'o.

Sioux City Eng. A Iron Wks,
Weston Engine Co.

Fan «»niilts.
Diehl A Co.

Fibre.
.Vmerican Hard Fibre Co.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Metropolitan Electric Co.
Standard Paint Co.
Vulcanized Fibre Co.

Fire Alarms.
Butler Hard Rubber Co.
Columbia Rubber Wks. Co,
Western Electric Co.

Fnse Wire.
Electric Appliance Co.
Independent Electric Co.

Has liigbtlDg, Electric.
Holtzer-Cabot Electric Go.

(liears.
Grant, Geo. B.

fjieneral Elec. Supplies.
Anderson, Albert A J. M.
Ansonia Electric Co.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell ACo., J. H.
Capitol Model A Mach. Wks.
Carter A Co., Geo. G.
Central Electric Co.
Colburn Electric Mfg. Co.
Cooke. E. D.
Cutter EleciTical A Mfg. Co.
Electric Appliance Co.
Greeley A Co., The E. S.

Hammond Cleat A Ins. Co,
Hayden-Booker Mfg. Co.
Hill, W. S. Electric Co.
Holtzer-Caoot Electric Co.
Law Battery Co.
Little, F. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Palme Bro.s.

Queen A Co., Incorp.
Sioux City Elec. Supply Co.
Taylor, Dee A Mack.
Western Elec. Supply Co.

€ilobes and Elei'trical
Olassffare.

Baggot, E.
Gleason E. P. Mfg. Co.
Hemingray Glass Co.

Crrapbiie Specialties.
Dixon Crucinle Co., Jos.

Hard Rubber Goods.
American Hard Fibre Co.
Butler Hard Rubber Co.
Columbia Rubber Wks. Co.
Delaware Hard Fibre Co.

Insulators Bpd Insulat-
ion materials.

American Hai'd Fibre Co.
Anderson, Albert A J. M.
Andrews A Haschke.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Columbia Rubber Wks. Co.
Cutter Elec. A Mfg. Co.
Delaware Hard Fibre Co.
Electric Appliance Co.
Empire China Works.
Fibre Conduit Co., The.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Hill, AV. S. Electric Co.
Holtzer-Cabot Electric Go.
Ind. Rub. A Ins. Wire Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Little, F. P. Elec. C. A S. Co
Locke A Co.. Fred M.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Moore, Alfred P.
Munsell A Co.. Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Standard Paint Co.
Taylor, Dee A Mack.
Vulcanized Fibre Co.
Western Elec. Supply Co.

Insulated TVires and
Cables—Magnet "Wire.

American Electrical Works.
Bishop Gutta Percha Co.
Bunnell A Co.. J. H.
Carter A Co., Geo. G.
Central Electric Co.
Ciescentlns. Wire ACable Co.
Gushing A Morse.
Eastern Electric Cable Co.
Electric Appliance Co.
Independent Electric Co.
Ind. Rub. A Ins. AVire Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Taylor, Dee A Macit.
Western Electric Co.
AA'^estern El' c. Supply Co.

Lamp Mbatles,
Cooke, E. D.

Lamps, Incandescent.
Am. Electric Mfg. Co.
Beacon Vacuum Pump A
Electrical Co.

Bernstein Electric Co.
Buckeye Electric Co
Carter A Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Lasell A Co., Edw.
Mather Electric Co.
Metropolitan Electric Co.
New York A Ohio Co.
Royal Arc Electric Co.
Taylor, Dee A Mack.
AVestlnghouse Elec.AMfg.Co.

Liebtnlns Arresters.
Central Electric Co.
Electric Appliance Co.
Hill, AV. S. Electric Co.
Wirt, Chas.

Dlagrnet Wire.
(See Insulated Wires.)

mecbanlcal ^arbiner)''.
Link Bf.'lt Machinery Co.

niea.
Johns Mfg. Co., H. W.
Munsell ACo., Eugene.

Mining Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Brush Electric Co.
C A C Electric Co.
Colburn Electric Mfg. Co.
General Electric Co
Gregory. Chas. E. Co
La Roche Electric Wks.
Mather Electric Co,
I'tilmer Bro,';,

Sioux City E. S. Co.
Taylor, Dee A Mack.
Westinghouse El. A Mfg. Co.

Paints,
Standard Paint Co.

Patents.
Stocking, E. B.

Phosphor Bronze.
Phosphor Bronze Sm.Co.,Ltd

Platinum.
Baker A Co.

Polep.
Brownlee A Co.

Porcelain.
Empire China Works.

Pnbiishe s. Electrical.
Electrician Publishing Co

Posh BU'tons.
Central Electric Co.
Electric Appliance Co
Huebel A Manger.
Metropolitan Electric Co.

Rheostats.
General Electric Co.

Sal Ammoniac
Innis ACo.
KHpstein, A. ACo.
Law Battery Co.
Hayden-Booker Mfg. Co.

Second-Uaod Elecirical
Dlarhlnery.

Gregory, Chas. E. Co.
Rose Elec. Lt. Supply Co.

8ilb Braid.
Boston Braid Mfg. Co

l^late.
Independent Electric (^o

Speaking TuboM.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W R
Western Electric Co.

S^pe^-d Indicntors
Queen A Co. Incorp.
Whitney. Elec. Instrument Co
Steam Heating.
Webster A Co., AVarren.

Steam Pumps.
Worthlngton, Henry R

Ai oragt^ uatteries.
Bradbury-Stone Elee. S. Co
Electric Storage Battery Co

StoTes. Electric.
Consolidated Car-HeatingCo

Street Cars.
Brill, J. G. Co.

Tapes, Insulating.
Amerlca'n Electrical Works
Central Electric Co.
Crescent Ins.Wire ACableCo
Gushing A Morse.
Electric Appliance Co.
Metropolitan Electric Co
Moore, Alfred P.
New York Insulated Wire Co
Okonite Co. , The.
Phillips insulated Wire Co
Standard Paint Co.
Taylor, Dee A Mack.

Telegraph Apparatus.
Central Electric Co.
Electric Appliance Co.
Greely A Co., The E. S
Metropolitan Electric Co
Stone, O. M.
Western Electric Co.

Telephones^
Columbia Rubber AA'ks. Co
D'Unger Elec. Tel. Mfg. Co
D'Unger Long Dist. Tel. Co
Harrison Int. Telephone Co
Lasell A Co., Edw.
Miinhattan Elec. Sup. Co.
Palmer Bros.
Western Electric Co.
Western Tel. Const. Co.

Transformers .

Hornberger Elec. Mfg.Co
Stanley Electric Mfg, Co
Taylor, Dee A Mack.
Western Elec. Supply Co.

Trucks. Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine IVheels.
Dayton Globe Iron Works Co
Leffel A Co., Jas.
Smith, S. Morgan.
Stilwell A Bierce Mfg. Co.

UniTcrslties.
Cor. School of Mechanics.
Correspondence School of
Technology.

Institute of Technology.
Varnishes.
Standard Paint Co.

Water Heaters.
Webster A Co.. Warren.

IVater %Vheels.
LeSfelA Co., Jas.
Smith, S. Morgan.

IFire, Bare.
Anderson, Albert A J. M.
Bishop Gutta Percha Co,
Central Electric Co.
Crescent Ins.Wire ACable Co
Electric Appliance Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co
National India Rubber Co
Okonite Co., The.
Phillips Insulated Wire Co.

' Taylor, Dee A Mack.
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STREET LIGHTING FROM ALTERNATING CURRENT DYNAMOS.
Lamps, Series Sockets,

New Prices given on Street Fixtures, Poles,
Bank Boards, Meters

And all accessories for the use of SERIES LAMPS on ALTERNATING CURRENT DYNAMOS.

This system permits a PROFITABLE and SATISFACTORY method of street illumin-
ation and should be investigated by every plant using alternating current apparatus,

WRITE FOR FURTHER PARTICULARS AND PRICES.

OI7R SERIES LAMPS
Will show you a COMPARATIVE SAVING equal to their FIRST COST in POWER CONSUMED.

BERNSTEIN ELECTRIC COMPANY, 620 Atlantic Ave., Boston, Mass.

STANDARD

"WARD"

ARC LAMPS.
You have seen our spe-

cial offer on 1,000 "Ward"
lamps, direct current. Well,

the sale is fairly under way.

If you desire anything in th's

line, let us hear from you

quickly. State full particulars

and quantity that, you wish

figures on.

Electric CisMi k Sili ')

Telephone Building,

New York.
Established 1881.

Unity Building,

Chicago.

The United Electric Improvement Co.,
838 Drexel Bld^., Philadelphia,

Desires to correspond with responsible parties actively engaged in the tale

of electric lighting apparatus in the following cities, viz.:

New York,
Ntw Orleans,
St. Paul,
Monlreal,

San Francisco,
Cincinnati,
Gulviston,
Salt Like City,

iTacksonville.

Omaha,
Sot'ttn.

Atlanta,
Denver,

Seattle,

Los Angeles,
Baltimot e,

San Antonio.

To those desirous of taking up the sale of Alternating

Current Apparatus of undoubted merit, an
oppoitunity is offered.

WESTIHGHOUSE ELECTRIC £ MANUFACTURING CO.,
*1.TT1Si'B,TJ-S%.Grl

We manufacture Complete Installations of

For CENTRAL STATION ELECTRIC LIGHTING,
LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BRANCH OFFICES IN ALL LARGE CITIES.
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It is Accomplished!
t't*'w\,n-j*tft\

We take especial pleasure in announcing to our friends, and the general electrical trade,

that we have leased the elegant buildings, Nos. 173 and MS Adams Street, (north side, between

La Salle Street and Fifth Avenue,) and for several weeks have had workmen busy remodeling the

interior and fitting up the several floors in a manner to best adapt the place to the transaction of

our business.

ires and Penates iuto this

"CHAMPED.'

We now occupy the new premises; we have moved our Lai

re-constructed edifice, and already begin to feel at home.

For many months we have been seriously cramped for room. Our facilities

for taking care of the increasing volume of trade has been very far from satisfactory;

however, in this new domicile, we intend to have every thing that can be of value and

assistance to the rapid and systematic ordering of work. We hope that the conven-

ient and perfectly arranged offices, capacious and well=lighted salesrooms,

shipping rooms, and the immense storage area, will not only result to our

advantage, but to the good and pleasure of each one of our customers.

It may seem hackneyed, superfluous and commonplace, but we wish to add that we

shall be delighted to see as many of our friends and patrons as can

make it convenient to drop in on us at the new store.

We believe that we can truthfully say that no other Electrical

Establishment in the United States can equal our present location in m
point of size, equipment, amount of stock carried, or in fact in any *

way approach us, but come and judge for yourself.

Remember the new address:

173=175 Adams Street.

"DELIGHTED.'

THE CENTRAL ELECTRIC COMPANY, i

'%5

CHICAO-O.
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WESTERN ELECTRIC COMPANY
Chicago, New York,

MANUKACTURERB OF

Electric Lighting Apparatus.

Slow

Speed.

Carbon

Brashes.

Unequaled

Efficiency.

Small

Floor

Space.

LATEST TYPE, DIRECT CURRENT

Arc DynamoSp
80, 100 and 1 25 Lights' Capacity,

Direct Connected or Belt Driven.
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THE LINK-BELT COMPANIES.
Engineers—Founders—Machinists,

I 1111/ DTI T MAPUIUtDV Ct\ General Office and Works, 39lh St. and Stewart Ave . PTJTPAnn TT A
Linil'DCLI mAUnillLni UU., city SalesOfhce, 21 and 23 so. Jefferson si. UllilAlrU, U. 0. A.

LlliK-BELT ENGINEERING CO.. PHILADELPHIA AND NEW YORK.

DESiaNEBS AND BUILDERS OF

Machineryh Handling Goal ail Ashes.

We have equipped the power plants of the following well-known .

firms with machinery for handling coal from, cars, barges and
wagons to hollers, and for taking ashes from under boilers to dump:

New York Edison Co., Elm and Pearl Streets, New York.

Pabst Light, Heat & Power Co., Milwaukee, Wis.
Milwaukee Street Railway Co., Milwaukee, Wis.
Cass Avenue and Fair Grounds Railway Co., St. Louis, Mo.
West End Street Railway Co., Boston, Mass.

New York Steam Heating Co , New York.

Washburn & Moen Mfg. Co., Waukegan, 111.

Spreckles Sugar Refining Co., Philadelphia, Pa.

Illinois Steel Co., Joliet, 111.

Illinois Steel Co., South Chicago, 111.

Auditorium Hotel, Chicago.
P. Schoenhofen Brewing Co., Chicago.

Pabst Brewing Co., Milwaukee, Wis.
Franklin Sugar Refining Co., Philadelphia, Pa.

Anglo-American Packing & Provision Co., Union Stock
Yards, Chicago, and many others.

SOLE MANUFACTURERS OF

Especially Designed for Heavy Duly at High Speed.

ctzxca. FvLll^r Gt-u.ctx*eizi.teec3l.

NOTE;~-T\\& Ewart is the ONLY CLUTCH which can be properly

cast as a part of a driving pulley, rope sheave or gear, so that, when thrown out of

engagement, the Clutch Mechanism is at rest, and accessible for adjustment, etc

m^M POWER TRANSMITTING machinery

SHAFTING ('RON OR STEEL)
jH^pj BEARINGS, PULLEYS and GEARING,

Up to lb InCneS in UlSnieier. or any size, and of superior quaUty and design.

Rope Sheaves, Band and Fly Wheels. Manilla Rope Power Transmissions.

The STANDARD Water Tube SAFETY Boiler.

ABSOLUTE SAFETY WITH HIGHEST POSSIBLE ECONOMY.

Corres^on-d-ean-ce Solicited.. LINK-BELT.
Trade-Mark.
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THE BRUSH ELECTRIC CO.,
CLEVELAND, O.

Arc Lighting Apparatus,

Incandescent Lighting Apparatus,

Alternating Current Apparatus,

Electric Motors and Generators,

Arc Lamps.

Agenoles in ell large olties.

TheRuBBell & Officer Electrical Construction Co., Denver, Col.

Bagnall and Hilles, Yokohoma, Japan.

If you are contemplating the purchase of Alternating Apparatus, get

TWO 'PHASE GENERATORS
which will cost no more than single phase. You can then operate
lights as economically and as satisfactorily as from single phase
generators, and in addition use

Alternating Current Motors
which we are now building in 1, 2, 3, 5, 7, 10 and 15 Horse Power
sizes. Our standard

f

For lighting purposes are carried in stock, and orders can be filled promptly.

The most economical and easiest handled transformer on the market. Special trans-
formers for any desired voltage. Special transformers for arc lighting.

STANLEY ELECTRIC MFG. CO.,

Selling Agents for the Helios Arc Lamps in New England and New York State.

Wostern Office, I02 Michigan Avenue, CHICAGO, ILL.

i
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The O 8c O Electric Company
rvTJ^r-JT-JF^.A.CZTLJFR^FR^ CI5F^

MULTIPOLAR DTNAMOS,
Direct Driven or Belted, in sizes up to 250 H. P.

BIPOLAR DYNAMOS,
Up to 100 H. P.

Electric Motors, Automatic or Hand Controlled.
Complete Plants for Power Transmission.
Isolated lighting plants. Central Station Apparatus.

General Office:

l43LibertyStreet, NEW YORK.
Works: GARWOOD, N. J.

on CENTRAL R. R. of N. J.

BBANCH OFFICES: ( CHTCA«0, SOI Uladtson St., BOBTOW, 63 Oliver St..
[ GI/ETEIiAlDD, Cuyahoga Bnildlns. PHU.ADE1.PHIA, 633 Arch St.

INTELLIGENT BUYERS
of lamps, who have not as yet tried

our

" MONARGHS,"
are doing themselves an injustice

in not giving them one trial. Try

it and see if what you may have

% thought of them is all right, or all

3 We are Western Agents for the Vladact Prod-

Jactfl, iacluding TIi^IiUPHOKlCS* j$witch~

^ boards, magneto BellP, ICeceI'vers,
" Transmitters, etc., etc. Write for our de-

scriptive pamphlet. These goods are generally

acknowlodg'ed to b^ the best on the market.

EDWARD LASELL & CO., 225 Dearborn St., Chicago.

We are prepared to famish first-olaes telephone receivers in quan-
tities at very low prices.

Our complete outfit, including transmitter, receiver and eignaling
apparatus, will be ready for delivery after February 15th. These
outfits win have aa automatic circuit-changing device, which we
guarantee is no infringement.

We are headquarters for telephone receiver shells, pGr-
manent bar magnets, magneto bells, line material, etc.

THE IME8CO DRY BATTERY
Is recommended for telephone tranamitter and all other open circuit
work. Over SOO.OOO in nse. PKICES BEUUC£D,
making It the cheapest reliable open circuit battery on earth

.

GKT OVB FBIC£S on Leclanche batteries, zince, Manhattan
door opener (no push-out spring required), watchman's clocka (just
out). Special low prices on speaking tnbea, whistles, bronze pnsh

.
buttons and aanunciators. We have a Job lot of spun, bronze and
nickel plated push buttons.

If you will send us your address we will get some of your trade

.

Manhattan Electrical Supply Co.,

36 Cortlandt St., NEW YORK.

WIRE AND CABLES.
E?ery Telephone

United States is

and Cables. Ke-

ard ofHigb Grade

will Cut Last

any otber on tbe

Company in tbe

nsingKerkeWire

rite is tbe Stand-

Insnlation, and

and Ont Class

Market.

SEND FOR SAIIIFI.es ASTD PRICES.

GUSHING & MORSE.
Gleneral Western Agents,

225 Dearborn St., Chicago.

W. R. BRIXEY. Mfr.

203 Broadway, New York.

SPEGIAL ANNOUNCEMENT.
(d 99THE HELIOS

SPECIAL ALTERNATING ARC LAMP
Can be run three in series from 105 volt secondary circuit.

STANDARD ALTERNATING ARC LAMPS
Can be run in multiple from 50 or 100 volt secondary circuits by Spencer Economy Coils.

No Special Transformers Xecessary. No Dead Resistance Required.
No Cbange of Wiriae.

HelloB Carbons will be sold only with the Helloa Lamp. The Helios la the only lamp that has a legal
rlg:ht to use the reflector plate between the standards, without which one-half of the light is wasted.

HELIOS ELECTRIC CO., 1310 Filbert St., Philadelphia.
Eastern Agents:

STANLEY ELECTKIC MFG. CO.,
Pittsfield, Mass.

Eastern Penn. and Southern, N. J. Agency:
THE MOUNTAIN ELECTRIC CO.,

Denver, Colo.

Western Agents:
THE CENTRAL ELECTRIC CO.,

Chicago, 111. --

Southwestern Agent:
ST. LOUIS ELECTRICAL SUPPLY CO.,

St. Louie, Mo.
Canadian Agency : Canadian General Electric Co., Toronto, Canada.

7^

THE CHLORIDE

ACCUMULATOR.
Cells from 10 to 5,000 amp. houra

Capacity*

Central Station and Traction Cells a Specialty.

BAHERIES FOR ISOLATED LIGHTING AMD

POWER PLANTS.

Catalogue gives FACTS and FIGnBES.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Building,

PHILADELPHIA, PA.
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WE ARE STILL
Making prices tlint brinj; us the business on Electrical Suppllts and

High Grade Specialties.

GETOURLATEST
Prices on Packard Lamps. They will surprise you.

It you are in the market with a large order for lamps It will pay you to communicate
with us at once In regard to it.

Remember, we are talking about

The PACKARD LAMP.
The best on the market.

ELECTRIC APPLIANCE COMPANY.
Klectrii-nl »Sui>pli('M. 24« JHadiNon street. CHICACiO

The Osliorne Steai Mmm Co,.

Rooms 714.716} 167 Dearborn S'... • Chfcaao
Representative work now In course of construc-

tion, 2 000 H. P. Heat, Light and Powei Plant tor

the Pabet Heat, Light & Poprtjr Co., Milwaukee, Wis.

Those who contemplate the conetruction of slml*

lar plants on improved and economical lines will

do well to communicate with us. Firat, be sure
jou win ^et the best, then go ahead.

SAL-AMMONIAC.
Gnaranteed Over 99 Per Cent. Fue.

XM-SO-XS da CO.,
1«1 Hinzle St.. Chlcaco.

Octagonal Pine Poles,

Norway Pine Cross-Arms,

White Oak Pins,
It will pay you to get our prices.

BROWNLEE & CO . Detroit. Mich.

WIRT INDICATORS.
I have purchased the Wirt Laboratory from the assignee of the Ansonia Electric

Co., together with a large stock of Wirt Indicators; these instrument* are all new and
in first-class condition. They include indicnt rs for direct and alternating current
ranging from 10 to 1,000 amperes and from 2i to 3.000 volts. While ibis slock lasts I

will make extremely low prices. Apply to the undersigned or to your regular dealer
VH*Hl,lf.H n'lHT. lid nth Areniif. fUticagn. ill.

ILLINOIS CENTRAL

.TO_ y:,f0^y

^J
i&Mi'

roiuis
SOLID VESTIBULE TRAIN

Daily at DiOU p m. froDi Chicago. New and elegant
equipment, built expressly for thia service. Traiu
lit-'bted througliout by Kas. Tiebete and further
information of year local ticket agent, or by ad-
dressing ». H. HAMSUK, U. P. A. III.
CVnt B. R. Clilrago.lll.

Cleats, 2 or .3 wire, glazed, $30. pr 1,000

Insulators, " 12.
"

Rosettes, fiiscicss, " 6." 100

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

•.• INSULATOR COMPANY,
IS Custoln House St:., Boston.

All Sizes

ni
QnalitisMICA

For Electrical Purposes.

EUGENE MUNSELL & CO.,
818 Water Street, Srew 'Torb.

f, H. SILLS, 86 Laie Street, CHICAGO, ILL.

Sole Ao;eiits for "Micanlte."

DELAWARE HARD FIBRE GDMPANY.
THE BEST ORIGINAL SUBSTITDTE FOR HARD RUBBER.

Adopted by the leading Electric Companies of the TTnlted States and Europe.

A. Jllore Satisfactory Insulator at Half the Cost.

Send for Our Illustrated Catalogue.
FACTORY, WilminetoD, Del..

St-re, IS Long Lane, LONDON.
-SICAGO AGENT,

J. L. Thompson, 107 Dearborn Street.

>lat:^inum
P: For all Purposed.

Scrap and Native Platinum PurchasPd.
BAKER & €0., 408-414 New Jersey

Kahruad Ave.. Newark. N. J. C
ONTRACTORS.
Electric Light Wiring, Fire Alarm Systems

Annunciators, Bells, Tubes, etc.

THE ALtEN-HUSSEY COMPANY,
Tel. 3626. 325 Dearborn St., Chicago.

GRAPHITE SPECIALTIES
FOB KLECTBICAIi USES;

eraphlte Bods of Tarlons IienEtbB, from 1-5 Ohm to 100 Ohms Besistanec
to tbo Inch, hraphlte Boxes and Orndbles, BeslstlDS Hoats

of 4,000 Degrees. Inaolrles «)ladly Answeied.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

KARTAVERT.
HARD FLEXIBLE FIBRE IN SHEETS, RODS. AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers,
and Packings. Pat. Insulating Cleats.

MANTJFAOTDRED BY

THE K&RTAYERT MFG. CO., Wilmington, Del.

COOKE SHADES

AND STAND.

001-4t Unit:*^ Buildiug^.

SHADES (patented), made of thin,

pol'.sbtd brass, lacquered, brilliant,

beauiifu', light and entirely new. Easily

and securely adjusted to standard sock-

e's. (No Collar) Price ^6 oo per

di z. Good discount to trade.

STANDS (patents pending). Set

screws, tront and back, elevate, turn

and hold the lamp at desired angle,

saving the eyes. Price $2.50 each.

Discount to the trade.

A set of samples (as shown in cul), sent

on receept of $3 00.

Write for folder, etc.

y Manufacturer,

onreAGO, ILL-

W The Best Underground Conduit for Electric ^;^ires.

LIGHT, STRONG AND DURABLE. nqT AFFECTED BY ACIDS OR ALKALIES.
A PERFECT INSULATOR.

Write for Information. gend for New Catalogue.
aianti/acturea Mxcluaively Vnaer Igasic talents. By

45 Broadway, NEW YORK.
WORKS: ORANGEBURGH, N. Y.THE FIBRE CONDUIT CO.,

Look out for THUUfDER storms and pro-
tect yourselves and apparatus by ordering at
OEce the

Doane Lightning Arrester.

It is absolutely positive, and limlls Ihe current
following the lightning discharge to an amount
that cannot do any possible injury.

HIGH GRADE RAILWAY, INCANDESCENT,
ALTERNATING OR POWER SWITCH BOARDS

AND SWITCHES.

Send for Catalogue.

W.S.Hill Electric Co.,
No. 133 Oliver St., BOSTON, MASS.

CHICAGO: Central Electric Co.

NEW YORK : Els-jn & Brewster Eng. Co
,

No. 143 Liberjy Street..

The "Ideal" Storage Battery
For all Classes of Work ^vkere Ijiglit and Poorer are Bequlred.

Thousands in use all over the country,

BRADBURY-STONE ELECTRIC STORAGE CO., - Lowell, Mass.
Boston Office, 54S Kschange Bide.
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EuQEHE F. Phillips, Brest. W. A. HathaWAT, Treat. Vr. H. Sawteb, Seo'y.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, R. I.

RAILWAY FSEDER AND TROLLEY WIRE,
ELECTRIC LIGHT LINE WIKE,

Incandescent and Flexible Cords,
AMERtCANITE. MAGNET.
OFFICE AND ANNUNCIATOR
FARADAY CABLES. WIRES.

NEW YORK OFFICE, V. C. Ackermnn, 10 Cortlandt Street.

MONTREAL BRANCH, Eugene F. Plillllpa' Electrical Works

£dTABIiIBH£D 1S48.

HEMINBRAY BLASS CO.,
OFFICE, COVIHGTOS, KY. FACTORIES, MDKCIE, IHD.

standard Screw Class Insulators, Floor Insulators,
Class Break Knobs, Battery Jars,

Arc Light Clobes for All Systems,
Colored Class Insulators, to designate different currents.

WORK ON SPECIAL DESIGNS A FEATURE.
Send Model or Drawing and we will furnish estimates.

THE

"CLARK" WIRE.
For Switchboard, Railway and Motor ubb, we mate all

aizes of Stranded and Flesiible Wire and Cables witb Ciark'e

loFulation.

The Clark Wire has been before the public and in uee for

the pa3t nine years, and has met with universal favor.

ThoueandB of miles of this wire have been eoid, and

are in use throughout the United States and Foreign Coun-

tries, and the demand for it is constantly increasing, because

it always gives perfect satitfaction.

Western Agents,

GREAT WESTERN MFG. CO.,

ChicagoJII.

CLARK WIRE"

MARK

In a Letter from the Inspector of the Boston Fire Under

writers' Union, he states: '^ A Thoroughly Reii

able and Desirable Wire in every respect.'^

The Rubber nsed in insulating our Wires and Cables ts es-

pecially chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weather, and Is not affected by heat.

We guarantee our Insulation wherever used, Aerial. Under

ground or Submarine, and our net prices are as low, if not

lower, than any other firs*, class Insulated Wire,

We ehall be pleased to mail Catalogues with Terms an^l

Discounts for Quantities.

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St., Boston, Mass.

Henry A. Clafk,

Treas. and Gen'l Mgr.

Send for Catalos;ae.

Hebeekt H. Eustis,

Prest. and Electrician

MANUFACTURERS OF HIGHEST GRADES OF

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N. J.

I JOHN A. BOEBLIISti'S ISOKS^ CO.. Chicago. 171 Iiake t^treet.

AGENTS'' '^^''' PK^'tlClSCO, 35 and 37 Tiemont l^treet.

MEW YOBS, 117 l.iberty street.

HAYDEN-BOOKER MFG. COMPANY,
Manufacturers of all kiuds of

OPE^f AND CLOSED CIRCUIT CELLS,
And Dealers in

Everything in tlie Battery Line.

2140 DeKar) bt., - - - St. Louis, Mo.

M M. IIAYDKN, President and Manager.

THE McCORMlCK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
dives more poir^er a«i to dianiPter ivitli a

liiglier percenta&e of uset^l efl'ect ihananyoiherw t»r-w!i«'el heretofore made. All sizes, right and left
hand, are built from patterns perfected under systematic teats in
the Holyoke Tepliog Plume.

Parties haviu!^ power plants which are unsatisfaotory, and
those contemplating the improvement of powers, will find it to
their Interest to confer with me, ss I am '\viIliH{i; to guar-
antee re»>ult8 wlit^re otliers have failed, no mat-
ler'fvhatmaheof tarbin*^hasbeeninu8e. STATE
R^'UriREiflfiltfTS AND MEND FOR CATA-
l^OfwUE.

S. MORGAN SMITH, York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

THE

CLARK

ELECTRIC COMPANY,
192 Broadway, New York,

Manufacture under their own patents Arc
liiShting Apparatus for every purpose.
The Clark Alternating Current Arc Lamps and

the Clarb Arc Lamps for Incandesoent Circuits
are known to be the most reliable and durable ever
made, and lead all others in cheapness to the
user. Our Arc Lamps for high tension are the
steadiest ever made. Our reference ia onr
cnstomera.

ALTERNATIN6 CURRENTS
Can be accurately measured only by the

ELECTRO DYNAMOMETER.
Ranges from .2 to 500 amperes in stock;

other ranges to order.

The Westinghouse Electric Co.

purchased fifteen for the use of their

World's Fair plant alone.

Our Illustrated Catalogue "T" mailed free

ONLY if this adv. is mentioned.

't3

QUEEIM $t CO.,!!=i!^:ed.

NEW YORK OFFICE, 116 FultOD St.

THE CORRESPONDENCE SCHOOL OF TECHNOLOGY
rjTpTTpT A "NTT* nTTTH Instruction by Correspondence, Electrical, Steam and other Branches of Engineering.—E. P.Roberts. M. E.; G. T. Hanchett, 8. B.yjUU y lj±in.L\Uf UniU,, Oscar Antz, M. E. ; Jas. Ritchie, B. S.; Frank C. Osborn, C.E.; F. Yensen; L. S. Siebel; H.J. Cook; J.N.Richardson. Send for circular

VULCANIZED FIBRE CO.

E3ST?.<iV:^XjXS.T=r-FIJJ X873.
SOIi£ JIIAKVFACTVRERIS OF

HARD VULCANIZED FIBRE
Send for Catalogue and Prices.In Sheets, Tubes, Rods, Sticks, nnd Special Shapes to order. Colors, Red, Black and Gray

wii.mM6TON;oujL. Tho Staudaxd Electrical Insulating Material ofthe World, n niiOFFICE:
ST., sr. Y.
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I

stiiwell's Patent Live Steam-Feed Water Purifier.

1"^ - r^ /A C,_^C^C^ I ,[ ^.r^ji g —

-

^—Tt'-!^ Removes all Impurities.

Entirely prevents scale in Steam
Boilers. Catalogue on application.

WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QAS AHD SLECTHIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-BKUrOH STOKB-

8184 Michigan Avenue*

FOR SALE.
Eighty-one (81) dynamos and motors,

in btocli ready for shipment. Send for

our bargain list. Every piece of appara-

tus guaranteed.

Chas E. Gregory Co.,
47-40 l». Jeffe»on St., Cblcaeo, III.

Wantedjo Purchase.
The advertiser is Inoking about for a good open-

iDg for a Central Station plant, Foath or west of
Chicago, io a prosperous c.ty or large town. Any-
one who can give Information of such a chance is

invited to address "X. V . Z ,"

Care Western Electeician.
6 Lakeside Building, Chicago.

WANTED.
Position by man havirg been manager cf

successful Ekctric Light Plant Curirg con-
struciion and operaiion. Would take an
interest in plant. Address

C. E. HALL,
West Ualnth. aiinn.

SITUATION WANTED.
A practical stationary engineer of eight years'

experience in Chicago, and with best reference,
seeks a position to take charge of Electric Light
Plant. Thoroughly underst nds the running of
bU kindp of engines, boilere and electric ma-
chinery. Addreee "la. A..''

Care WesiTEen Electeician,
G Lakeside Bnilding, Chicago.

POSITION WANTED.
By a yonng man who has had twelve years' ex-

perience a6 Electrician and Manager of Central
Stations, both Arc and Incaudescent Lighting, St.

Railway work; alao understands both Sieam and
Water Power; can furnish best of recommendations.

Address INCKI^AHIv,
care Western Electrician,

No. 6 Lakeside Building, Chicago.

THE WONDEEFUX,

D'UngerJe|ephone.
Highly Important to Telephone Dsers.

BEWARE OF INFRINGING!

The D'Unger Long Distance Telephone (the

"Far-Away Talker" I can now be had for use in

Telephone Exchanges on a small annual royalty,

and on no otiier terms. It is constructed
under numerous patents, ei-pecially Patent RIO.

890,575, granted Oct. 2, 1888, which is not only
the iirst, but the only undisputed and
indixputaMe valid patent granted for
an Ail-€arl>on 3Iultiple-C<pntaet Mi-
croplionie Telephone Transmitter. All

all-carbon multiple-contact telephone transmit-
ters built without or under pntents granted since

Oct. 2, 1888. are infrinsements upon Pa-
tent 9io. SyO.ST'S— a fact to be borne in mind
by person^ contemplating the use of Telephones.
The ^'D'Unger" is the only self-f^Ieauing tele-

phone in the world. It sends speech one (1) mile
or five thousand (5,000) miles in a perfectly clear

manner; can be operated at ha f the ordinary ex-

pense; Is always in order, and has for Its Receiver
a Patent Compoond Magneto, making but one
niasnetio fleid. it has likewise Paul D'Un-
ger's Patent Diaphrflgm Begulator, which prevents
the words from running together. As a whole it

is complete, cannot be surpassed, and baa no equal.

Pronounced by all unprejudiced electricians to be
the Peer of 1 elephones. Address

D'Unger Long-Dlstance Telephone Co..

Palmer House, CHICAGO, ill.

No D'Unger Telephones can be had for ex-

changes, except through me. B. D'UNGER.

L^ZtV" TELEPHONES'
ELECTR/CAL SUPPUES

For the WESTERN ELECTRICIAN,—Sl.OO.

NOTICE.
Sealed proposals will be received

until the 1st day of June, 1894, for

furnishing the city of -Jackson, Tenn.,
for a period of five years, forty (40)
with privilege of fifty (50) 2,000 C.

P. Electric Arc Lamps for street illu-

mination. A franchise will be grant-
ed for the exclusive operation of an
Incandescent plant for domestic use,

for a period of five (5) years.

For specifications, etc., apply to

Sam C. Lancaster, City Eng.

Sleepers Between Chicago and Milwaulcee.

The Chicago, Milwaukee & St. Pau\ Eaiiway is

now running sleeping cars with drawing rooms on
night trains between Chicago and Milwaukee.
Sleepers can be taken in Uni- n Passenger Station
any time between 9:30 and midnight, train leaving
Chicago lit 3:00 a. in., arriTiog at Milwauliee at
5:15 a. ni., passengers remaiuing in sleeper until
7:30 a. m. Similar arrangements Milwaukee to
Chicago. Berth rate 5:1.50. For further particu-
lars, for tickets and berths, apply at City Ticket
Oface, 207 Clark St. (Telephone Main 2190), or at
Ticket Office, Union Passenger Station.

mi^"'"
'iENO-TocuE Palmer Bros.

•cMIANUS.CONN,

The Standard Open Circuit Bat-
teries of the World,

Send for Ciectilak and Pbices.

THE LECLANGHE BATTERY CO.,

1/7 to in East 13Ut St., H. Y.

STILWELL&BIERCEMFG.CO,,

DAYTON, OHIO.

D'UNCER
LONG
DISTANCE
ELECTRIC
TELEPHONES.
Sold outright. Protected by

patents which are guaranteed
against infringement. Works
satisfactorily on long or short
distance; requires no cleaning
or repairs; claimed by disinter-
ested experts to be the best tele-

phone made. Adopted by the
Twin Wire Telephone Company
of Chicago, and will be used by
the city in connection with it.

The D'Unser Electric
Telephone Mfg. Co ,

167 Dearborn St., CHICAGO.

CAPITOL
Model aM lacMie Wo*.

Manufacturers and Dealers in

Electrical Supplies
of all kinds.

Electrical Repairs a Specialty,

KI/ECTRICAI. GONTRACTOB8.
Room 21, 83-85-87 Fifth Avenue, Chicago.

•JAMERICAN HARD FIBRE CO
MANnFACTUREKS OF

Hard Fibre in Sheets, Rods, Tabes and Special Shapes

FOR ELECTRICAL PURPOSES.
Colors: Red, Gray and Black. Write for Catalogue and Prices.

Don't Make a Blunder!
But have your burned-ont armature rewound

by us with our

Improved Insulation.
Satisfaction guaranteed in all Electrical repairing.

Storage batteries recharged and repaired.

Andreirs & Haschke,
Gaff Building, 13 and 15 S. Canal St.^ Chicago.

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELECTRt-

CIAN when writing to advertisers.

BRONZE PUSH
BUTTONS,

WINDOW AND
DOOR SPBINGS,

FI.OOR PUSHES,
SWITCHES.

Send for New Catalogue.

HuEBEL & Manger. Slannffletnrers,
286-290 Graham Street, BROOKLYN, N. Y

Mlamisburg Electric Co.,
Miamisburg, O.

IMPERIAL DRY BATTERY.
Guaranteed the best Dry Battery ever made. In-

ternal short circuiting or local action is eliminated.

Will not deteriorate when not doing work. Will

hold its firFt value over lonsf periods of time In-

ternal resistance small; high and c<in-tant, E. M. F.
Will not run down or die on the fhelf . No bursting
of seals or oozing of salts from the top.

Burnley Cartridge Battery.
Cartridge or Porous Cups made of especially pre-

pared paper. One-half the size and one-third the
weight of other porous cups. Guaranteed to be
equal to any Sulammooiac battery made. The cheap-
est battery now ou the market.

A I Batteries Guaranteed. Send for Catalogue.

STEPHEN B. ELKINS, Prest. PATR CK EGAN, Sec'y. H. J. HANFOED, GenU ATgr.

The Harrison Inlernatlonal Telephone Go.

WHAT MONEY CAN EARN AND
THE PEOPLE SAVE BY

MEANS OF THE

Harrisoi Mernatioial Teleplone.

We either sell onr telephones out-
right or lease them for a term

of years.

This company owns Letters Patent No. 476,200,
granted to E. M. Harrison May 30, 1892, and Let-
ters Patent No. 499,108, granted to E. M. Harrieon
June 6, 1890, for a complete electric speaking
telephone operated by battery; and owns Letters
Paient No. 435,295, granted Io William Hutson Ford
August "26, 1890, for an automatic switchboard. Our
patents embrace every device necessary in the
construction of a telephone plant with either
manual or automatic switchboard.
Prospectuses furnished by addressing the Com-

pany at their offices,

44 and 46 "Wall St., New ITork.
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VICTOR TURBINE WATER WHEEL.
Thfi attention of ELECTRIC COMPANIES is called to this CELEBRATED
WATER WHEEL as particularly adapted to their use on account of its re-
markably steady motion, high speed and great Efficiency, and Large Capacity
for its diameter, being double the Power of most wheels of same diameter. It is

used by a number of the leading e-lectric companies with great satisfaction. In the*

economical use of water it is without an equal, ])roducing the highest per cent, of

useful effect guaranteed. SEND FOR CATALOGUE AND PARTICULARS.
Our Horizontal "Victor" is highly recommended, as no gears are required and

it can be belted directly to d^'namo.
The accompanying engraving represents a pair of of 12-inch VICTOR TUR-

BINES arranged on a horizontal shaft with Cast Iron Flume, Draft Tubes. End
Bearings for Shaft and Driving Pulleys complete, all mounted upon a substantial
cast-iron bed plate. The entire arrangement is very complete and strictly first-class

in every particular. We are now prepared to furnish Victor Turbines, either single

or in pairs on horizontal shafts, and where the situation admits of their use, we
recommend them.

STILWELL & BIERCE MFC. CO. Dayton. Ohio.

High Insulation is Economy.

.^ BATTERY COMP^^
*^- 85 JOHN STREET, NEW YORK. • >

Have attained a far spread reputation for the efficiency and durability of their goods, conse-
quently solicit your orders with a feeling of assurance that they can fill

them completely to your satisfaction.

Law Double Cylinder Cell, Law Carbon Porous Gup Cell, Law Mercury Bichromate Cell, Law Clay Cup Cell.

SAL AMMONIiC, BLUESTO\E, COPPERS , ZISCS, and a thousand-and-one other things.

INSTeUCTION'^MAIL
In Architecture, Architectural Drawing,
Plumbing, Heatiugr and Tentllatlon,
Bridge Enerineering:, Railroad Engineer-
ing, Surveying- and Mapping, Mechanics,
Mechanical Drawing, Mining, English
Branches, and

ELECTRiCITY
Diplomas awarded. To begin students neeo

only know how to read and write. Send for FREE
Circular of Information statfapf the subject you
think of studying to THE CORRESPONDENCE
SCHOOL OF MECHANICS AND INDUSTRIAL SCIEN-
CES, Scranton, Pa.

4000 STUDENTS
SEND FOR OUR

Catslogoe of

Electrical
Books.

The moat complete of Its

kind ever publlahed.

Sent Free to Any Address.

1-3 SIZE. 2-3 SIZE.

Onr Triple Petlicoat Insulators
dive remarkable satisfaction oa all lines, and are specially recom-
mended when high insulation is needed.

Oar Transposition Insnlator
Has some novel features and is the most perfect traasposition glass
ever put oa the market. Cheap and durable.

Insulators n'itli Xew Features and ( heap. ^Vood Pins and all kinds of Ijine Slaterial.

FRED M. LOCKE & CO., Manufacrurers, Victor. N. Y.

Onr Steel Pins are Extensively Used

And are recommended by ihe Westinghouse Electric Company, of

Pittsburg, and hundreds of others; 100,000 now in use. Every pin
guaranteed. Made in several sizes for light and heavy work. Our
7-lti pin will s and 1,800 poonds strain without bending.

IVe furnish Oii

Send for Samples-.

We are Headquarters

In the West for ELEC-
TRICAL BOOKS, and fill

orders promptly, pre-
paid, on receipt of price

.

Electrician Pnblltliing Co.,
6 Lakeside Bnilding,

Chicago, 111.

I
PCEI-AI^P^

[ANUFACTORY.

^:f^3?R^4'/''^''''BpooKLVN,N.Y.

'cuh^'iTM"^^

SPEAKING TUBES and WHISTLES.
Oral, Electric, Pneamatic and Mechanical

ANNUNCIATORS AND BELLS.
Full lilne Always In Stock.

W. R. OSTRANDER & CO.,
S04 Fulton St., Kew York.

Factory, 1461 and 1463 DeEalb Ave., Brooklyn, N. T.
^-Send for New OAtaloodk. Ont Angnst l3t.

WECO CARBON BATTERY.
Higb Electroiotive Force. Small Internal Resistance.

LITTLi: LIABILITY OF OABBOH^ BREAKING IN SHIPMENT.
SUITABLE FOR BELLS AND GAS LIGHTING.

Prices on Application.

WESTERN ELECTRIC COMPANY.
Chicagro—

NeTT Vork.
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PABTIOULAELY ADAPTED TO DEIVING

Electric Light and Power Stations
, d On account of He high efficiency at all Btagee of gate, steadineBa of motion and easy working pate,
"* slracdon of which nakea It the moet seceltive to the actiun of a governor of any wheel on the i

e, the con-
) market.

SEND FOR CATALOGUE Illustrating various styles of setting on both venlcal and
horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,
SUCCESSORS TO

STOITT, IHIIiL.l!i * TEIIPLiE. DAYTON. OHIO.

Artistic Slate
FOR

Swifoh Boards,
Btwitch Bafes.

Bheostat Boxes and Bases,
Battery Boxes and Covers,

Fnse Boxes and Bases.
And for I^amp Bases.

All Purposes Requiring

Slate, plain or finished.

We sell the ftnest Vermont Slate, and finish in

Dull RlRth.
Polisht-d Black,

Bloodstone or Slarbleized.
Italian. Tenn<>i»§iee, and

Vermont aiarble.
Mexican onyx and

«)>rained Woods.

Very low prices quoted on sizes to order.

The Independent Electric Co.,
39th St. and Stewart Ave., OHIOAGO.

WANTED.
We will pay 25 cents each for

clean copies of the Western Elec-
trician of June 18, 1892, Volume X,
Number 25.

WESTERN ELECTRICIAN,
6 Lakeelde Balldlng, Chicago*

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, moimted and suitable for oflBce or

home use, is issued by the Burlington
Route. Copies -will be mailed to any ad-

dress on rereipt of twelve cents in postage
by P. S. EusT'S, Gen'l Pass. Agent, C. B.
& Q. R. R., Chicago, 111.

ELECTRICAL BOOKS

Send for Complete Catalogue.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Buiidine, CHICAGO, ILL.

FUSE
AND .....r..^ ,

FOR ALL SYSTEMS. )

WIRE)
LINKS ^

Correct
Carrying

Capacity.
Absolntely

Unlfonn.

The Independent Electric Co.,

39th St. and Stewart Ave., Chicago.

HART FLUSH SWITCHES.
5 and 10 Ampere Single Pole.

10 Ampere Double Pole.

10 Ampere Three-way.

The Only Snap Switch that has

PROVEN A SUCCESS.

For Sale by All Supply Honses.

HABTFOKD, COMHr.

Exiiibit at the World's Fair, Section S, Space 5, Soutli-

west Gallery Electricity Building.

Consolidated Car-HeatingCo.,
Chicago, III. ALBANY, N.Y. Coatecook, P, Q-

Electric

Car-Heating.
Regulating Switch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

-A. ZtT^'^TsT

STREET RAILWAY HANDBOOK.

Indispenslble to every Street Railway Employe,

STREET RAILWAYS;
Their Construction, Operation and Maintenance.

PROFUSELY ILLUSTRATED. Fxrlce, $-i.OO.

Electrician Publishing Co.,

6 Lakeside Building, Chicago.

In Practical Operation In Slore
Than SS readtne Cltle« in

U. S. and Canada.

THE ELEMENTS OF

nYNAMIC FLECTBICITY

AND MAGNETISM.
A Book ja^.„^ "^«.«J.^f Price, $2.

For Learners. J3iO IV IStG^vLVLy ! Postage Free.

ELECTRICIAN PUBLISHING CO.,
6 Lakeside Building, CHICAGO.
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iJSgWATER WHEELS
This Justly Celebrated Wheel is Built in Many Styles on

UPRIGHT AND HORIZONTAL SHAFTS.
It is SPECIALLY DESIGNED and ADAPTED for driving

ELECTRIC LIGHTING AND POWER PLANTS.
Our iK-w Wheel, secnres a remarkably bicrli ernaranteort pprceoiasro, and wonilorfnl Mcadinenti of

motion, under variable loads in praetirp. It afTorris an anequaled ronofiitration ov [Kiwi^r witnin a smaii

space; and an unpiM'ooHcntcd hicrli veloeity for a p;iven power. - ... „„„ „„a
Its easily and quickly operated balaooed saU- atFords prompt and efficient control by a ep^ernor ana

consequent fine rcenlation. These wheels are in many instances operating the best electric plants in inisana

other countries, fullv demonstrating their remarkable adaptation to that use.
. j- .

1 *

The attention of Electric Engineers, and others contemplating water power improvements is directed to our

work. We will send a tine large pamphlet, 112 pages, fully describing the wheel and vannus plans of application.

THE JAMES LEFFEL & CO."'."«rN=/w'?J.''Kc'?,",'°'

The Dow Adjuster
Is a thoroughly relia-

ble mechanism for

instantly rai-ing or

lowering an electric

light. The lamp can
be placed at any
height as easily as

a window shade can
be raised or lowered.

Manufactared Srflely by

^j^-^^^^s^^Oow Adjuster Co,
Box 210, BraJntree, Mass.

Hend lor Circular.

YOU WILL OBLIGE
Both advertiser and publisher by men-
tioning the Western Electrician when

writing to advertisers.

I to

CD t_T i=? r^ e: w:
ALTERNATING CURRENT INDICATORS

Are now ready. Before purchis'ng elsewhere send for our Supplemen-

tary Catalogue which contains ihe prices and description of the above

instruments, and also a list and prices of other new instruments of

our manufacture.

Whitney Electrical Instrument Company,
PENACOOK, N. H.

Penacook, N. H., V. ». A.—FACTORIES :-8herbrcobe, P. (( Canada.

A6£9fTS:
Baltimore, Md.. The Poole Electric Co.,
Chicago, III,, Electric Appliance Co.,
Oinclnnati, Ohio, Nowotny Electric Co.
Halifax, N S.. John Starr, Son & Co., Ltd.

Montreal, P. Q., T. W. Ness & Oo.
New York City, Geo. L. Colgate, 136 Liberty St.

San Francisco, Cal., California Electrical Works.
Toronto, Ont., Toronto Electrical Works.

THE DIEHL ELECTRIC FANS.
NO BELTS. NO SHAFTING.

CEILING,

FLOOR COLUMN,
COUNTER COLUMN
FANS

FOR DIRECT CURRENT.

Send for Catalogue coutainiag cut

NEW TYPE
DESK PROPELLER FANS

FOR DIRECT
OR

ALTERNATING CURRENT.

ofournew "ELECTROr.IEB'TAN.

DIEHL & COMPAIfT, 385 Broadway, New York City.

JUST OFF THE PRESS.
INVENTIONS, RESEARCHES and WRITINGS of NIKOLA TESLA.

BY THOMAS COMMERFOKD MARTIN.

Cloth, 8vo. 330 Cuts and New Portrait. 600 Pafi:es> Price $4.00.
Some idea of the scope of this remarkable record of new work in electrical invention and research may be formed from the following table of

CONTENTS,
PART I.—Polyphase Currents.

Chapter 1.

Chapter 2

.

Chapter 3.

Chapter
Chapter
Chapter
Chapter
Chapter
Chapter
Chapter 10
Chapter 11

Chapter 12.

Chapter 13

.Biographical and lotroductory.

.A New System of AternatiDg Current Motors and Transformers.

.The Tesla Rotating Magne ic Field.^Motori with 01 )sed Conductors.
—Synchronizing Motors —Roating Field Transformers.

.Modifications and Expansions of the Tesla Polyphase Sy.- terns.

.Utilizing Familiar Tjpe of Generators of Ihe Continuous Current type.
•Method of Obtaining D, sired Speed of Motor or Generator.
.Regula'or for Rotary Current Motors.
.Single circuit, Self-Starting Synchronizing Motors.
.Change from Double Current to Single Current M' tor.

.Motor with "Current Lag" Artificially Secured.

.Another Method of Tra'-sf jrmation from a Torque to a Synchronizing
Motor.

."Magnetic Lag" Motor.

.Method of Obtaining Difference of Phase by Magnetic Shielding.

Chapter 14 Type of Tesla Single-Phase Motor.
Chapter 16. . . .Motors with Circuits of Different Resistance.

Chapter 16. . . .Motor with Equal Magnetic Energies in Field and Armature.
Chapter 17 Mr tors with Coinciding Maxima of Magnetic Eilect in Armature and

Field.

Chapter 18. .. .Motor Based on the Difference of Phase in the Magnetization of the
Inner and Outer Paits of an Iron Core.

Chapter 19 Another Type of Tesla Induct'on Motor.
Chapter 20 . . . Combinations of Synchronizing Motor and Torque Motor.
Chapter 21. . . .Motor with a Condenser in the Armature Circuit.

Chapter 22 Motor w'th Condenser in one o! the Field Circuits.

Chapter 23 Tesla Polyphase Transformer.
Chapter 24 A Constant (urrent Transformer with Magnetic Shield between Coilg

of Primary and Secondary.

PART II.—The Tesla Effects with High Frequency and High Potential Currents
Chapter 28Chapter 25 Introductory: The Scope of the Tesla Lectures.

Chapter 26 The New York Lecture. Experiments with Alternate Currents of

very High Frequency, an I their applicition to Methods of Artiflcia'.

Illuminatien. May 20, 1891.
Chapter 27 The London Lecture. Experiments with Alternats Currents of High

Poteatial and High Frequency. February 3, 1892.

. .The Philadelphia and St. Louis Lecture On Light and other High
Preq lency Phenomena. February and March. 1893.

Chapter 29 Te^la Alternating Current Generators for Hi . b Frequency.
Chapter 30. . . .Alterna'e Current Electrostatic Induction Apparatus.
Chapter 31 "Massage" with Currents of High Frequency.
Chapter 32. . . .Electric Discharge in Vacuum Tubis.

PART III.—Miscellaneous Inventions and Writings.
Chapter 33.

Chapter 34.

Chapter 35.

Chapter 88.

Chapter ?7.

. .Method of Obtaining Direct from Alternating Currents.
. .Condensers with Plates in Oil.

. .Electrolytic Registering Meter.

. .Thermo-Magnetic Motors and Pyro-Magnetio Generators.

. .Anti-Sparking Dynamo Brush and Commutator.

Chapter 38. . . Auxiliary Brush Regulation of Direct Current Dynamos.
Chapter 39 Improvement in Dynamo and Mot jr Construction.

Chapter 40 Tesla Direct Currc nt Arc Lighting System.

Chapter 41 Improvement in Unipolar Generators.

PART IV.—Appendix: Early Phase Motors and the Tesla Oscillator.

Chapter 42 Mr, Tesla's Personal Exhibit at the World's Fair.
| Chapter 43 The Tesla Mechanical and Electrical Oscillators.

This Tolnme is of the ntmost interest and value to all in any wise concerned in the study > production or utilization
of eloctrlc currents. Sent postage free, to any address, on receipt of price, hy

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CKicago,
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Don't make a
Alternating Arc
investigating

By Buying any
Lamp before

the

MOIT-ARC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-

equaled simplicity with absence of all objectionable features heretofore

present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers will be STUCK on because they don't

have to MONKEY with it every few days, taking it down to clean

and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY CO., Buffalo, N.Y.
C. M. ANCIER & CO., Agents for New England.

I 16 Bedford St., Boston, Mass.
McDOUCALL, LUCAS & CO., General Western Agents,

"The Rookery," Chicago, III.

We Want Western Business.

Li ROGHE ALTERNATORS.
MANDFACTDRED IN SIZES FROM

25 to 5,000 Lights,

SINGLE OR MULTIPHASE.

Direct Connected Dynamos.

Direct Cnrrent Generators.

W OXl.^S.S,

PHILADELPHIA, PA.

DISTRICT OFFICES:

Wew Vork, San Francisco,

Boston, Chicago,

Knoxville, St. lionls,

Cincinnati, Pittsburg, mobile.

1,000 liiglit Alternator.

HOOD & OSBURN, 239 La Salle Street,
:xo.A.a-o.

OWEN FORD, RIalto Bulldlne,

so?. XiOTTXS, AXO.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i. e. e.,

Consulting Electrical Engineer,

Specialty: Electric Ballwaye and Power 8ta-

tlODS.
43c Bookery, Cbicago.

Chas. G. Armstrong,

Expert and

Electrical Engineer,

Auditorium Tower, Chicago.

Goltz & Sinclair,

" Electrical Engineers and Contractors,

Manufacturers' Agents,

Tel. 912. Agents for Ideal Engines.

Academy Bldg., UlilAvaukce, AVi«<.

0. M. Stone,
Electrician,

Good worii, square work, perfect work; juBt

such work as our cuBtomera want. Fine house
work and repairs a specialty. Private lines

built complete.

200 S. Clark St., Chicago.

N. S. Amstutz,
Mechanical and Electrical Engineer,

New Electrical Devices Perfected for
Shop Construciion.

TeBts, Plans, EatimateB,
Supervision and Expert Opinions.

SWS The Cnyahosa, Cleveland.O.

The Louis K. ComstockCo.,

Electrical Engineers

and Contractors,

l43V-3SllIODadnock Bib., Chicago.

Frederick L. Merrill,

Electrical Engineer,

Specialty: Storage Battery Work.

304 Rookery, Chicago

Gustave Monrath, c.p.,i. e.

Electrical'Engineer,

Contractor for Electric Light and Electric
Power TranBraissions.

1419'.1419 Monadnock Building,
Chicago.

Wm. H. Bryan, m. Am. soc.m.e.

Mechanical and Electr.'cal

Engineti.

Consultations, Reports, Estimates, Plans, Sped-
floatlons. Superintendence, Tests, Purchasing.

Turner Building:, St. lionis.

The Consolidated Eng. Co.,
Deaigners and Builders ot Electric
Light and Power Plants, Electric
Railways, Water Works, Ice Making
and Eefrigerating Plants.

831 Pine Street, - - - St. Louis.
Alfred 0. Einstein, Prest. and Treaa.

Tliomaa V. Hall, Vice- Prest and Secy.
John A. Henry, Supt. Electrical, Con.

Harry G. Osburn,
Electrical Engineer,

S39 £ia SaUe Street, Chicaso.
Telephone, Harrison 306.

Estimates and Specifications prepared.

Special Attention Given to the
Supervision of Electrical Work.

PATENTS.—Twenty years' experience.
Send model or sketch and brief description of

yo r invention for report as to patentabiUty. Ex-

pert searches and opinions. Patent causes prose-
cuted and defended. Practice in U. S. Supreme,
Circuit and Circuit Appeals Courts, and U. S.

Patent Office. Send for "Plain Words about Pa-
tents," free. Patent practice exclusively.

JE. B. STOCRINii, Attorney at Law,
611 F St., N.W., AVashington, D. C

FOUR
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION Hand-Book.

6 Lakeside Building*

CHICAGO, ILL.ELECTRICIAN PUBLISHING CO.,

ONE
DOLLAR
EACH.

<5_AD^^M^

"IDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

aiAIIICFACTITBKD BY

PHILLIPS INSULATED WIRE CO.
JJBW YORK OFFICE: 39-41 Oortlandt Street. FACTORY: PAWTUOKBT, R. I.

AeENCUSB

:

Blectric Applianee Co., CHICAeO. Fartrlck & Carter Co . rHUADBtPHIA. Electrical EnelneerlnK Co., ailNNEAPOIiIS.

ELECTRICITY for ENGINEERS.
A NEW AND POPULAR BOOK.

Two Volumes, 4S4 pases. Profusely Illustrated.

Price, Postage Prepaid, $2.50.

ELECTRICIAN PUBLISHING CO.,

6 LAKESIDE BUILDING, CHICAGO.

J. C BRILL COMPANY, - - - PHILADELPHIA.
BUILDEES OP EAILWAT AND TEAMWAT OAES OF ALL CLASSES,

- Special attention eiven to the building of Electric Motor and Trail Car?.
Builders of Brill No. 21 Truck with solid forged frame, aid "Eureka" Maximum Traction Pivotal Truck.

A NEW BOOK.
ELECTRIC TRANSMISSION HAND - BOOK.

Lieut. F. B. Badt's latest addition to our famous iiand-book series, of
which 30,000 copies have been sold. The new book deals in the author's
well-known practical style with all the problems of Electric Power
Transmission.

NOW READY. PRICE $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.
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TOD NEED THESE BOOKS.
NBW

DYNAMO TENDERS'
Hf\ND"BOOK.

Bv Lieut. F. B. Badt.

KBADY FOR DEHVEBY.
AN ENTIRELY NEW WORK.

The latest tiddltlon to our famous "Hand-Book"
Series. Every practical dynamo man should have a

copy.

«ao Pages. 13S Eiigrnvlnga.

PRICE, $1.00.

INCANDESCENT W R NG
HA-HM U-BOOKl.

By Lieut. F B. Badt.

Fourth Edition. Tenth Thousand.

These tables give, without loss of lime, exact size

of wire to be used. This is one of our famous "Hand-
Book" series, and is the standard authority on this

subject in the English language.

73 Pages. 43 Illnstratlons.

PRICE, SI.OO.

BELL HANGERS'
+Hf\ND-BOOK.

By LittUT. F. B. Badt.

Desl!:;ned for practical men engaged in any clasi
of bell or annunciator work. Tlie only book of the
kind published.

106 Pages. 97 Illustrations.

PRICE, $1.00.

ELEGTRG-^TRAN8M880N
hj^etd-book:.

Bt Lieut. F. B. Badt.

A newwork coDtaiDiog tablea and information on
the electrio transmission of power brought down to
date. One of the most popular of our famous "Hand-
Book" Series.

97 Pages. 22 Illustrations.

PRICE, $kOO.

STBIET RAILWAYS.

Their Construction, Operation and Maintenance.

By C. B. Fairchild.

This work is written by a practical man, and
should be In the hands of every street railway em-
ploye in the United States.

600 Pages, Profusely Illustrated.

PRICE, $4.00.

ELECTRIC MACHINERY,
By S. P. Thompson.

Fourth edition, revised and re-wrltten. The moat
complete work on the dynamo published.

900 Pages. Fully Illustrated.

PRICE, $9.00.

DICTIONARY
... OF ...

Electrical words,
TERMS AND PHRASES.

By Edwin J. Houston, A. M.

The latest edition of this celebrated work contains
over 5,000 distinct definitions. As important as
Webster.

700 Pages. 750 Illustrations.

PRICE, $5.00.

ELECTRIC MOTOR
AND ITS APPLICATIONS.

By Martin and Wetzler.

The first American book on electric motors. A
most complete work brought down to date.

325 Pages. 354 Illustrations.

PRICE, $3.00.

THE PRACTICAL MANAGEMENT

OF

DYNAMOS AND MOTORS.
By Crocker and Wheeler.

The object of this work Is to give simple directions
for the practical use and management of dynamos and
motors. Thi.s work is having a large sale.

100 Pages- Fully Illustrated.

PRICE, $1.00.

Electric Light Specifications

FOR THE USE OF

Engineers and Architects.

Bt E. a. Merrill.

This work gives the latest rules of The National
Electric Light Association, of the National Board of
Fire Underwriters, and of The New England Insurance
Exchange.

170 Pages,

PRICE, $1.50.

THE ELEGTRIG RAILWAY
IN

THEORY AND PRACTlGE.
By Crosby and Bell.

This Is a complete treatise on the construction and
operation of electric railways, and will commend it-

self to the electrical engineer, and to the practical
manager.

400 Pages. Profusely Illustrated.

PRICE, $2.50.

HIGH POTENTIf\L
AND

HIGH FREQUENCY.
Experiments with Alternate Currents.

By Nikola Tebla.

A lecture delivered before the Institution of Elec-
trical Engineers, London.

146 Pages. Fully Illustrated.

PRICE, $1.00.

iflli J!iLl!ibiliib iHiLMMin.
BtF. L. Pope.

The tonrteenth edition of this celebrated work is

rewritten and brought down to date. A technical
hand-book for electricians, managers and operators.

234 Pages. Illustrated.

PRICE, $1.50. ^^^

SCIENCE
SERIES.

The series now numbers 103 volamas, and embraces
works on every subject.

10 mo. Boards.

PROFUSEL-r 1XLTJ8TKATED.

Price, 50c. Each,

STflNDflRD

ELEGTRIGAL DGTIONARY.
Bt T. O'Connor Sloane.

This new work should be in the hands of all who
desire to keep abreast with the progress of the greatest
science of the times.

600 Pages, 300 Illustrations.

PRICE, $3.00.

Any of the above books sent promptly, postage prepaid, on receipt of price.

SEND IN YOUR ORDER.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Bldir., Ghicairo. III.
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BALL ENCZITE CO.,
Improved Heavy Duty Engines for

Electric Lighting and Railways.
DIRECr CONNECTED and BELT DRIVEN.

J. W. PARKER & CO., General Agents,
30 Cortlandt Street, NEW YORK CITY.

CHICAGO OFFICE.
506 "The Rookery."

Works

:

Raciae, Wis

THE [MPROVED RACINE AUTOMATIC
Vertical and Horizontal Engines,

Self Contained, from 1 to lOO H. P. carried in stock.

OVER 2,000 IN USE.

Superior Regulation and Economy for Electric Lishting. Immediate Shipment.
Send for new catalogue. I'uU line of Marine, Yacht and Tug Engines and Boilers.
Porcupine and Tubular Boilers carried in stock.

EACINE HARD'WARE COMPANY,
W. F. PARISH, General Sales Manager,

Home Insntance Bniidine, CHICAGO. Ilili.

W
Ready Made Cut Gaars.
Ready Made Cast Gears.
Ready Made Brass Gears.
Gears Made to Order.
Gear Cutting
Gear Book. 15 cents.
Treatise on Gears, $ 1 .00.
Gear Cutting Machines-
GEORGE B. GRANT,
Lexington. Mass-
and125Soutlinth St.,

Phliadelptila. Pa.

SIOUX CITY ENGINE&IRON WORKS
Builders of HIGH GRADE

CORLISS
ENGINES

Simple, Compound, Condt^nsing*.

j$ Complete Steiiin Plants a Specialty.

SIOUX CITY, IOWA.

AGBNTS:
H S. WALKEE, 2ti-28 W. Randolph St., Chicaao.

EOWELL & CHiSE CO., 1217 Union Ave., Kansus City, Mo.
C. J. BLANDIN, 120 Third Ave. North, Minneapolis, Minn.

S. FREEMAN & SONS MFG.CO.,
MANUrACTUSEKS OF

Standard Tabular, Fire Box,Vertical
and Snbmerged Tnbe Steel

BOILERS

RACINE, WIS.

For Marine,
Stationary,

or Portable use.

OF ALL KINDS.
Smokestacks, etc.

A specialty made of

Electric Street Railway and
Lighting Plants.

Write for Prices and Terms.

The "CLIMAX"6u
Tliree Boilers Sold Chicago Edison Co.

The Only Boiler Tested at the World's
Columbian Exposition.

The only NON-EXPLOSIVE boiler made.

Will save yon money on coal.

Bnilt in units from 90 to 1530 H. P.

MANUFACTURED BY

Hum bJtalogne,

ClonbrockSteam Boiler Works,
Grinnell and Court Sis., BROOKLYN, N. Y.

Ml GENUINE
INGOTS!, MANUFACTURES

BEAR OUR
REC.yRADE MARKS.

PHOSPHOR-BRONZE
Ingots, Castings, Wire, Sheet &c.

ThePhosphqr Bronze SMELTiNcCo.LifviirED
2200WASHINGT0NAVE.,PHILflDELPH|A.,PA.
ORICINAL MANUFACTURERS OF PHOSPHOR-
BRONZE IN theUnited States and Sole
Makers of"ELEPHANT BRAND"Phosphor-Bronze,

THE FALLS

t k lacline Co.,

Cnyaboga Falls, Obio.

Manofactarera ox

Friction Glntches,

Shafting. Etc.

Special attention given to the
Complete Equipment of

Electric Plants.

BRANCH OFFICES:

Sontb Canal St., CHICAGO.

39 Cortlandt St., NEW YORK.

Dictionary of Electrical Words, Terms and Phrases.

S6S donble-colnmn Pages. SfO Illnstrations. Cloth Binding. Type Pages 10 x 7 inches. Price, postage Prepaid, to any part of the world, S5.00.

This Dictionary includes 5,000 distinct Words, Terms and
Phrases. Each of the great classes or divisions of electrical investiga-

tion or utilization comes under careful and exhaustive treatment. For
some reasons it deserves rather to be called an Sncyclopsedia than a

dictionary.

The Scheme of Treatment is as follows:

1st. The words, terms and phrases are invariably followed by a short,
concise definition, giving the sense in which they are correctly em-
ployed.

2d. A general statement then follows of the Principles of Electri-
cal Science on which the definition is Founded.

3d. When, from the complexity of the apparatus, or from other con-

siderations, it has been thought desirable to do so, an Illustration or
Diagram of the apparatus is given.

4th. To facilitate study, an elaborate system of OrOSS References
has been adopted, so that it is as easy to find the definitions as the

words, and aliases are readily detected and traced.

In applying these rules great care has been exercised to secure

OliBARNBSS, to the end that while the definitions and explanations

shall be SATISFACTORY TO THE EXPERT ELECTRICIAN, they
shall also be SIMPLE AND INTELLIGIBLE to those who have had no
training at all in electricity, or are novices in the art.

ELECTRICIAN PUBLISHING CO., 6 Lakeside BnUding, Chicago, Illinois.
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WIRE AND CABLES. WIRE AND CABLES.

Received the HIEHEST AWARD OF MERIT at the World's Fair

O^^er a.11 Coixipetitors-

P.&iB. Motor ClolHor Eacli Item of sojerior fflorlt; W
ifl stoci Ifl larp mfltltles.

^s?

WM. H. McKINLOCK, Prest. WALTER C. McKINLOCK, Sec'y.

Metropolitan Electric Co.,
CHICAGO, ILLINOIS.

SALESROOM AND OFFICE, - - 186-188 Fifth Avenue.

P. & B- TAPE,
Absolutely Waterproof.

Tape will not Vulcanize with Heat. Joints properly made with it will outlast,

under ordinary circumstances, any wire covering.

I

SEND FOR COPY OF ODR NEW CATALOGHE

WnSE AND CABLES. Just Out! :^*^**^*'N!'r'R;'^'

WIRE AND CABLESl
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STANDARD ELECTRIC CO.
General Offices: Suite 625. Home Ins. BIdg.. PUin APfl
Works: 313-317 South Canal Street, unlbAQU.

BUILDERS
OF THE STANDARD SlfSTEM OF ARC LIGHTIi.

FOR

FURTHER

INFORMATION

ADDRESS
THE
GENERAL

OFFICES.

The ANNUAL REPORT of your plant, soon due, may-

suggest additions or betterments for the purpose of

earning a larger dividend for the year 1894.

Perhaps you have not earned a dividend.

In this case there is A CAUSE.

See to it that your station is equipped with modern

machinery—apparatus known to be efficient, dur-

able, and SIMPLE.
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IF MONEY
IS AN OBJECT;

IF TIME
IS OF IMPORTANCE;

We can be of service to you.

BEFORE BUYING we invite you to cor-

respond witli us and ascertain our figures on your require-

ments. It will cost you very little to try this and may save

you much.

TAYLOR, DEE & MACK,
Manufacturers and Dealers in

ELECTRICAL MACHINERY AND MATERIAL,

848 ^eeix^looxrxx St., - C^XXCA-Gfr^.

Hard Rubber Electrical Goods;
Telephone Receivers, Rubber Rods,

Hard and Soft Rubber Tubing,

Flexible Hard Rubber Tubing, Hard Rubber Sheets,

Bushings, Battery Cells, Nipples, Phonograph Tubes,

Window Tubes, Friction Tape,

Soft Rubber Socket Covers, Rubber and Leather Belting,

In fact, anything in Rubber.

The Columbia Rubber Works Co.,

159 Lak^ Street, CHICAGO.
K. T. WHELPLEY, Manager.

Mend for Prices.

WORK SHIPPED ON DAT PROMISED.

ewindingU

ARMATURES OF ALL SYSTEMS.
CONVERTERS, RHEOSTATS, LAMPS, ETC.

^VorkmansMp Onaranteed. Write ns

Stanwood Mfg. Co.,
17th and Clark ^tree's,

VBICAGO.

TELEPHONES!!
This company ie manafactorlng

A Compound Magneto Telephone
which it sells outiight under a guarantee both as to tfBciency and as against infringe-
ment of patents.

It talks as well over one hundred miles a9 any other Telephone talks over one mile.

This company is alfo prepan d to fully equip Telephone exchanges, (furnishing
eveiything from the telephone to the wire and polei). Private lines, Factory plants,

etc., aod do all kinds of construction work.
Send for circulars and price lists.

WESTEEN TELEPHONE COKSTRUOTION 00.,
539, 540 and 541 Slonadnock BIk., Cbif ago, 111.

BUCSE7E TO FIT ANY
STANDARD SOCKET.

Judge Ricks' decision against the
Edison Company and in our favor,

frees these lamps from any taint of

infringement. Order no other.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland. O.

GLEASON'S STANDARD FIXTURE CUT-OUTS, ETC., iTC.
GLEASON'S LIGHTING-BUG CUT-OUT.

Enlarged cut showing construction of Gleason's Porcelain Lighting-
Bug Cut-Out covered with porcelain .

FULL SIZE CUT (When Closed)

OF

Gleason's Forcelais Li^hting-5u^ Cut-Out,

with porcelain cover.

Smallest Covered Solid Porcelain Cut-Out

on the Market.

Price Each, Complete, 2Zi cts. lAst.

PRICES

SUBJECT

TO

REGULAR

DISCOUNT,

(Without Cover.)

Price Each 10 cts., in Porcelain.

FIXTURE WIRE
SEPARATE FROM FUSE WIRE
WHILE ON SAME BINDING POST.

Best and Smallest Cut-Out Made.

E. P. GLEASON MFG. CO.,

I to 189 Mercer St.,

COR. HOUSTON ST..

NEW YORK CITY.

OHioAao Ofpiok: "

91 DEARBORN ST.
F. L. JOHKSOH, Manager.

New York Insnlated Wire Co.,
SOIiC: MAIVUFACTIIBBBS

GRIMSHAW WHITE CORE
"'"""' *'""'

ECONOMICAL,
SAFE,

RAVEN CORE

THE STIRLING

Wires,

Single Coated
Wires,

COMPETITION LINE WIRES, GRIMSHAW TAPES, AND SPLICING COMPOUND,

Vulca Electrical Wire Ducts for Interior Construction.
NEW YORK—15 Corllandt St. CHICAGO—78-82 Franklin St. BOSTON—182 Summer St. SAN FRANCISCO—102 Sacramento St.

"TJe^^ SAFETY BOILER.
Specially Adapted for Electric Light and Power Plants.

0^>.y General Offices, The Pullman Building, CHICAGO, ILL.

^ -

EFFICIENT,
DURABLE.

Branches in all Principal Cities,
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H. DUBANT OHEEVBB, {""""'ss managora. W. H. HODGINS,
Secretary,

QEO. T. MANSON,
OenU Snpt.

THE OKONITE COMPANY IIHITED,

13 Park Row, New York.
INSULATED

WIRES ANpCABLES,
For Aerial, Submarine and Underground U(t.

Candee Aerial Wires.

IVianson Protecting Tape.

Okonite Waterproof Tape^

BB4.MCHB:a: Cbicsro, Boston, Fhlladelplils, SUnneapoUa, Olnclnnatl,
Omalia. I,nal«Tllle, St. I,onlfl, San Franoisco, lK>ndon and So. Axnerlca.

City,

1^ Chicago iDsalated Wire
(=1 coDynF-A-isTTr,

414 and 416 NORTHERN BUILDING,

Corner Lake aod La Salle Sts.,

CHICAGO, .... IliLIKOIS.

n"The Radiant Morn
Is not in it with "the radiiint Dlght" when the

PACKARD LAMP
Furnlehea the luminosity. The Packard Mogul is the sun; the Regular Packard the mooQ, and

the Baby Packard the stars in the incandeacent lamp firmament.

Carried in stock by the

ELECTRIC APPLIANCE COMPANY,
g48 Madison Street, . CHICACO.

MANnFACTBEEB OF

inrSUZiATSD EImEGTRIG wire^
FLKXIBLE COI{.r>» and GAIST-^E^,

800 and 808 Bforth Third Street. - - PHlLiAPBIiPHIA, FA.

BEST OF ALL IS

Slade by J. H. BITNNEIil, d. ^JO., 76 Cortlandt St., DTew fork.
Beat Constructloa and Ingredients. Strongest, most Durable and Beliable. Size 6z2>i, 60 ota. per ceU.

LIBEBAL DISCOUNTS.

AMERICAN
I ^?i!ir.P.i''r.*l"!.iT.: i

OEO. G. DARTER & CO.,

CARBONS.
to burn in an arc lamp, they are more suitable for the furnace.
The American Carbon is a success. (And the prices—jou

Our customers say so and keep right \ ought to know about
on using them. ( them. Write us.

1563 Monadnock Block,

CHICAGO.

Took HIGHEST MEDAL
FROM ALL COMPETITORS

At the World's Fair, Chicago.
Manufactured only by

THE STANDARD PAINT CO., ' "JiBivxoBk.
Chicago Office, 871 Tlie Rocker}'.

Oeneral Western Agents;
aiBTBOFOIilTAar EI<ECTRIC CO.,

186 and 188 Fifth Avenue, CHICAGO, ILL

WESTON ENGINES.
HIGH PRESSURE BOILERS.

COMPLETE POWER PLANTS.
BSTDU.TES AND DEAWINQB BtTBUITTBD,

WESTON ENGINE CO..
Painted Post, N. Y

KBPKESENTATIVES: Julian Scboil Is. Co.. 126
iJoerty St., New YorR. Hoffman-RuaseU Co., 82 Lake

PhU«le.pM.,Pi. Scranton.Supply & Macbinery Co.
,?aj^a£i^^-SXn, Pa.'

" * ^"'^ '"-

HOW THE

GREAT FAIR
Was Opened!

THE PRESIDENT
PBES3ED

THE VICTOR KEY
AND THE

EXETER DRY BATTERY
DU) THE BEST!

The Victor Telegraph
Key and the £xeter
JDry Battery T^ere both
selected to opeir the
'World's Colnmbian Ex.
position.

Send for Sample of the Tictor Key, Price 82. SO.
Send for Sample of JExeter Dry Battery, Price 80c.

Samples Dellyered, Transportation Prepaid.

THE E. S. GREELEY & CO..
S and 7

OrV STREET, NEW YORK.

Pivotal Boston Trolleys,
Anderson Steel Trolley Poles,
West End Trolley Wheels,
Trolley Repair Parts—All in Stock.

Correspondence

Solicited.

man'f'd by ALBERT & 1. M. ANDERSON, 289 to 293 A St., Boston, Mass.

"NEW BEACON "

(N. & C. Patents.)

INCANDIISCENT
i_M.ivir=.

1 6 C. P. CK') 25 Cts,

Beacon Vacuum Pump & Electrical Company,
Slanafactnrers. IrTiogtnn Street, BOSTON, MASS.

THE BALL ^ WOOD COMPANY,
Builders of ImpTOved Antomatio Cnt*o£F Engines*

j\(3-:Eisi-r^3r
Chicago Office, Home Ins. Bldg., W. B. Pearson, Manager.

Stern & Silverman, 707 Arch 8t.,PhilBdelphi<.Pa. Geo. M. Kenyon, Endicott Arcade, St. Paul, Minn.
Southern Engineering Co., Louisville, Ky. James & Company, Chattanooga, Tenn.

THE NEW INCANDESCENT ARC LIGHT.
THE ROYAL ARC ELECTRIC CO., u. 8. A. i 43 Liberty St., New York.



WESTERN ELECTRICIAN. May 5, 1894

GENERAL ELECTRIC CO.

^̂.
Rheostats, Starting Boxes, Stage Regu

lators. Ammeters, Voltmeters, Pres-

r |. sure and Arc Indicators,

^^^^ Ground Detectors,

^^ Recording Watt
Snap, ^ J^ meters,
Plu^and ^ ^ piugs^
Knife

Switches,

Key and Keyless

Sockets, Safety

Catch Holders, etc.

TianstormBis

.
4^

-6
««
^V^

Underground Tubine:.

Arc Lamp
Carbons,

Woven
Wire
Brushes.

<>
4^

Link
and Plus:

Porcelain
Cut-Outs,

Ceiling Rosettes,

Copper
Terminal Fuses.

TiansfoiiTiBis

^
^*Wires

and Cables,

Switchboards,
Incandescent Lamps,

Arc Lamps for Incandescent
Circuits, Line Construction Supplies.

Liehtnins: Arresters,

Feeder Blocks,

Potentia

Indicators,

Insulators.

k

-h
<^.

CARPENTER ENAMEL RHEOSTATS. ^
Write for our New RAILWAY SUPPLY CATALOGUE to nearest Sales Office.

SALES OFFICES:

MAIN OFFICE, SCHENECTADY, N. Y.

Boston, Mass., 180 Summer Street.

New York, N. Y., 44 Broad Street.

Syracuse, N. Y., 244 West Fayette Street.

Buffalo, N. Y., Erie County Savings Bank Building.
Philadelphia, Fa., 609 Arch Street.

Pittsburg, Pa., 425 Wood Street.

Baltimore, Md., 18 South Street.

Washington, D. C, 1333 F Street-, N. W.
Atlanta, Qa., Equitable Building.
Cincinnati, Ohio, 264 W. Fourth Street.

Cleveland, Ohio, 610 Cuyahoga Bldg.

Chicago, 111., Monadnock Building.
Omaha, Neb., 808 South Street.

Kansas City, Mo., New York Life Building.

St. Louis, Mo., Wainwright Building.

Dallas, Tex., Corner Field and Main Streets.

Denver, Colo., Masonic Temple.
San Francisco, Oal., 16 First Street.

St. Paul, Minn., 403 Sibley Street.

Helena, Mont., Electric Building.
Portland, Ore., Front and Ankeny Sts.

Seattle, Washington, Bailey Building.

f

For all Business Outside the United States and Canada: THOMSON-HOUSTON INTEBNATIONAL ELECTBIC CO.,

SCHENECTADY, N. Y. For Canada: CANADIAN GENEBAL ELECTRIC CO., LTD., TORONTO, CAN.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

AUeD Hussey Co xvji

\merioanEleo. Mfg.Co...,

American Electrical
Works xi

American Hard Fibre Co . xil

Amstutz, N. S xvil

Anderson, Albert ite J. M. .. i

Andrews *fc Haschke xvii

AuBonia Electric Co iv

Armbtrong, Chas G xvii

Arnold. B.J xvii

Babcock & Wilcox Co., The. 1

Baggot, E xii

Baker&Co xvil

Ball, Wm. D xvii

Ball A Wood Co., The..... i

Ball Engine Co xis

Beacon Vacuum Pump &
Electrical Co i

Bernard, The E.G. Co

Bernstem Electric Co

Bishop Gutta Percha Co ... . x

Boston Braid Mfg Co xvii

Brad bury- Stone Ele trie

Storage Co xv

Brill Co., J. G xvii

Brown! ee A Co x

Brush Electric Co xvi

Bryan, Wm. H xvii

Bryant Electric Co x

Buckeye Electric Co viii

Bunnell & Co., J. H i

Butler Hard Rubber Co.... xiii

C &C Electric Co ix

Capitol Model and Machine
Works xii

Carter &. Co. , Geo. G i

Central Electric Co..... .. v

Chicago Insulated Wire Co. .
i

Clark Electric Co. , ! xi

ClonbrockSteam Boiler vVks xix

Colburn Elec. Mfg. Co ....

Columbia Rubber Works
Co., The. .^ xxii

Comstock Co.,The Louis K.xvii

Consolidated Car-IIentlng

Co xiv

Consolidated Engr.Co.,The. vii

Cooke, E. D ix

Cor. School of Mechanics, xiii

Correspondence School of
Technology xi

Crescent Insulated Wire &
Cable Co xi

CushlngA. Morse ix

Cutter Electrical & Manu-
facturing Co xix

Dayton Globe Iron Works
Co xiv

Delaware Hard Fibre Co.. x

Delno & Co., H. E

Diehl A Co ix

Directory, Principal Elec.
and Mech. Engineers., xvii

Dixon Crucible Co., Jos. ..xxii

Dow Adjuster Co

D'Unger Electric Telephone
Mfg. Co xii

D'Unger Long Dist. Tel. Co. xii

Eastern Electric Cable Co . xi

Edwards, W. S. Mfg. Co xix

Electric Appliance Co— i, x

Electric Construction <fe

Supply Co xxii

Elec, Storage Battery Co.,
The viii

Electrician Publishing Co.
XV, xviii

xiii

xix

xiii

xii

Empire China Works

, Palls Rivet & Machine Co.

Fibre Conduit Co., The...

For Sale Advertisements.

Port Wayne Electric Co— vi

Freeman, S. & Sons Manu-
facturing.Co

General Electric Co ii

General Incandescent Arc
Light Co xiv

Gleason, E. P. Mfg. Co ix

Goltz & Sinclair xvii

Grant, Geo. B xix

Greeley* Co., The E. S i

Gregory, Chas. E. Co xii

Hammond Cleat & Insula-
tor Co X

Harrison International Tel-
ephone Co.... ::^ii

Hart A Hegeman Manufac-
turing Co xiv

Harrison A Co., W. P

Hayden-Bookcr Mfg. Co.... xi

Helios Electric Co iv

Hemingray Glass Co xl

Hill, W. S., Electric Co.... xii

lioltzer-Cabot Electric Co..

Hornberger Elec. Mfg. Co. , Iv

Huebel A Jlanger xii

Illinois Central R. R, x

Independent Electric Co.. xiv

Ind. Rubber A Ins. Wire Co.

I IT iB AGO X

Johns Manufacturing Co.,
H. W xvii

Kartavert Mfg. Co

Klipstein, A. A Co x

Lake, J. H. AD. Co xix

. La Roche Electric Wks. . . xvi

Lasell ACc, Edw

Law Battery Co xiii

Leclanche Battery.Cu.,The.. xil

Leffel A Co. , James

Link Beit Machinery Co... vii

Little,' F. P., Electrical
Const. A Supply Co vi

Manhattan Elec. Sup. Co.. ix

Mather Electric Co iv

Merrill, Frederick L xvii

Metropolitan Elec. Co... xx

Miamisburg Electric Co...

Monrath, Gustave xvii

Moore, Alfred F i

Morse, Williams A Co xix

Munsell AGO., Eugene.... x

National India Rubber Co.

New York Insulated Wire
Co XV

New York A Ohio Co *. i

OkoniteCo., The. i

Osborne Steam Engiu'g Co. x

Osburn, Harry G xvii

OstranderACo.. W. R.... xiii

Palmer Bros xii

Perkins Electric Switch
ManufacturJag Co xv

Peru Electric Mfg. Co viii

Phillips Ins'd. Wire Co. . . xvii

Phfiinix Glass Co viii

Phosphor-Bronze Smelting
Co., Ltd xix

Queen A Co . Incorporated . xi

Racine Hardware Co xix

Rose Electric Light Supply
Co xii

Royal Arc Electric Co i

Shultz Belting Co xxii

Siemens A Halske Elec.Co. x

Sioux City Electrical Supply
Co— xvii

Sioux City Engine A Iron
Works

Smith, S. Morgan xi

Standard Electric Co. ... xxi

Standard Paint Co i

Stanley Electric Manufac-
turing Co -

Stanwood Mfg. Co x

Stilwell A Bierce Manufac-
turing Co xii, xiii

Stirling Co., The xxii

Stone, O. M xvii

Taylor, Dee A Mack xxii

United Electric Improve-
ment Co

Vulcanized Fibre Co xi

Want Advertisements xii

Webster, Warren A Co xix

Western Electric Co xiii

Western Elec.SupplyCo. .. xv

Western Telephone Con-
struction Co xiv

Westinghouee Elec. and Mfg.
Co xvii

Weston Engine Co..,

Whitney Electrical Instru-
ment Co

Wirt, Chas

Worthlngton, Henry R

CLASSIFIED LIST.

Accumulators.
Bradbury-Stone Elec. S. Co.
Electric Storage Battery Co.

Adjasters, liamp.
Dow Adjuster Co.

Annanciators.
Central Electric Co.
Electric Appliance Co,
Huebel A Manger.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Ostrander AGO., W. R.
Tayloc,, Dee A Mack.
Western Elec. Supply Co.

Arc riamps.
C A C Electric Co.
Clark Electric Co,
Electric Appliance Go.
Electric Cons. A Supply Co.
Fort Wayne Electric Co.
General Electric Co.
General Inc'd'cent ArcLt. Co.
Helios Electric Co.. The.
La Roche Electric Wks.
Little. F. P. Elec. C. A S. Co.
Mather Electric Co.
Royal Arc Electric Go.
Siemens A Ilalske Elec. Co.
StandardElectric Co.
Taylor, Dee A Mack.
Westingnouse El. A Mfg. Co.

Arc l^isht Cord,
Central Electric Co.
Electric Appliance Co.

.Armatare Winders.
. Andrews & Haschke.
Stanwood M'fg Co.

Batteries and Jars.
Bradbury-Stone Elec. S. Co.
Bunnell A Co , J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Central Electric Co.
Columbia Rubber Wks. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Greeley A Co., The E. S.

Hayden-Booker Mfg. Co.
Hemingray Glass Co.
Hill, W. S. Electric Co.
Law Battery Co.
Leclanche Battery Co., The.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Miamisburg Electric Co.
Peru Electric Mfg. Co.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.
White, S. S. Dental Mfg. Co.

Beus.
Central Electric Co.
Electric Appliance Co.
Greely A Co.. The E. S.

Huebel A Manger.
Metropolitan Electric Co.
Ostrander A Co.. W. R.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Beltins:.
Columbia Rubber Wks. Co.
Shultz Belting Co.

Boilers.
Babcock A Wilcox Co., The.
Glonbrock Steam Boiler Wks.
Freeman A Sons Mfg. Co.
Link Belt Machinery Co.
Racine Hardware Co.
Stirling Co., The.
Weston Engine Co.

Books. Electrical.
Electrician Publishing Co.

Barelai* Alarms.
Central Electric Co.
Electric Appliance Co.
Greeley A Co. , The E. S.

Metropolitan Electric Co.
Western Electric Co.
Western Elec. Supply Co.

CablesCSee Insulated Wires.)
Cables, Blectric. (See In-
sulated Wires), Copper,
tSheet and Bar.
American Elec. Works.
Bishop Gutta Percha Go.
Carter A Co.. Gpo. G.
Chicago Ins. AVire Co.
Crescent Ins.Wire A Cable Co.
Cushing A Morse.
Eastern Electric Cable Co.
General Electric Co.
Hill, W. S. Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Ins. Wire Co.
Taylor, Dee A Mack,
Western Electric Co.

Carbons. Points &Plates.
Central Electric Co.
Law Battery Co.
Leclanche Battery Co.
Metropolitan Electric Co
Western Electric Co.

Car-Heatertii, JBlectric.
Consolidated Car-Heating Co.

Clntclies, Friction.
Falls Rivet A Machine Co.
Lake, J. H. A D. Co.
Link Belt Machinery Co.

Condnits-
Fibre Conduit Co., The.

Construction & Kepairs.
Allen-Hussey Co.
Amstutz, N. S.

Andrews A Haschke.
C A C Electric Co.
Capitol Model A Mach. Wks
Comstock Co., The Louis K
La Roche Electric Wks.
Little, P. P. Elec. C. A S. Co
Mather Electric Co.
Osbum, Harry G.
Stone, O. M
Wirt, Chas.

Contractors and Blectrlc
liig^lit Plants.

Allen-Hussey Co.
Am?tutz, N. S.
Armstrong, Chas. G.
Arnold, B. J.
Ball, Wm. D
Brush Electric Co.
Bryan, Wm. H.
O A C Electric Co.
Capitol Model A Mach. Wks.
Carter A Co., Geo.G.
Clark Electric Co.

Colbum Electric Mfg. Co.
Comstock Co., The Louis K.
Consolidated Eng. Co.
Fort Wayne Electric Go.
General Electric Co.
Goltz A Sinclair.
Hill, AV. S. Electric Co.
La Roche Electric Wks.
Little, F. P. Elec. C. AS. Co.
Mather Electric Co.
Merrill, Frederick L.
Monrath, Gustave.
Osburn, Harry G.
Siemens A Halske Elec. Co.
Stone. O. M.
United Elec Improvement Co
Westinghouse Elec A Mfg. Co.
Western Electric Co.

Copper.
Law Battery Co.
Miamisburg Electric Co.

Copper Wires.
Adams. W. L. A Co.
American Electrical Works.
Bernard Co., The E. G.
Bishop Gutta Percha Co.
Bunnell A Co , J. H.
Carter A Co., Geo. G.
Central Electric Co.
Chicago Ins. Wire Co.
Crescent Ins. Wire ACable Co.
Electric Appliance Co.
General Eectric Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co.. The.
Phillips Insulated Wire Co.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Cross-Arms, Pins and
Brackets.
Anderson, Albert A J. M.
Brownlee A Co.
Central Electric Co.
Electric Appliance Co.
Metropolitan Electric Co.
Taylor, Dee A Mack.

Cnt-Outs and Switches.
Anderson, Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
G. A C. Electric Co.
Carter A Co., Geo. G.
Central Electric Co.
Cutter Electrical A Mfg. Co.
Electric Appliance Co.
General Electric Co.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
Hill, W. S. Electric Co.
Huebel A Manger.
Little, P. P. Elec. G. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Perkins Elec. Switch Mfg. Co.
SiouxCity E. S. Co.
Taylor, Dee A Mack.
Western Elec. Supply Co.

Besk Ivierhts.
Cooke, E. D.
McLeod. Ward A Co.

Bynamos

.

Brush Electric Co.
C. A C. Electric Co.
Clark Electric Co.
Colburn Electric Mfg Co.
Fort Wayne Electric Co.
General Electric Co.
Gregory, Chas. E. Co.
La Roche Electric Wks.
Mather Electric Co.
Palmer Bros.
Rose Elec. Light Supply Co.
Siemens A Halske Elec. Co.
Standard Electric Go.
United Elec Improvement Co
Western Electric Co.
Westinghouse Elec. AMfg.Co.

£lectric Railxrays.
Brush Electric Co.
General Electric Co.
Siemens A Halske Elec. Co.
Westinghouse El. A Mfg. Co.

Klectrical and mechaiii-
cal Bnsineers.

Allen-Hussey Co.
Amstutz, N. S.

Armstrong, Chas. G.
Arnold, B. J.
Ball, Wm. D.
Bryan, Wm. H,
Com tockCo,. The Louis K.
Consolidated Eog. Co.
Goltz A Sinclair.
Merrill, Frederick L.
Monrath, Gustave.
Osborne Steam Eng. Co.
Osburn, Harry G.
Stone. O. M.
Wirt, Chas.

Blectrical Instrnments.
Anderson, Ibert A J. M.
Bernard Co., Tbe E. G.
Bunnell A Co., J. H.
Carter A Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Greeiey A Co., The E. S.
Hill. AV. S. Electric Co.
Little, P. P. Elec. G. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Queen A Company. Incorp.
Taylor, Dee A Mack.
Western Elec. Supply Co.
Whitney Elec.Instrument Go.
Wirt, Chas.

Blectrical Specialties.
Andrews & Haschke.
Capitol Model A Mach. Wks.
Cooke, E. D.
Electric Appliance Co.
Holtzer-Cabot Electric Co.

Elnetric Slato.
Independent Electric Co.
Taylor, Dee A Mack.

Electroliers, etc.
Baggot. E.
Edwards, W. S. Mfg. Co
Gleason, E. P. Mfg. Co.
Phcenix Glass Co.

£lectro-Platin«: THecli'y.
Colburn Electric Mfg. Co.

EleTatorsi, Blectric.
Morse, Williams & Co.

Bneines, Steam.
Ball A Wood Co., The.
Bali Engine Co.
Freeman Sons Mfg. Go.
Racine Hardware Co.
Sioux City Ent,'. Al Iron Wks.
Weston Engine Co.

Fan 4»iitntM.
Diehl A Co.

Fibre.
American Hard Fibre Co.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Metropolitan Electric Co.
Standard Paint Co.
Vulcanized Fibre Co.

Fire Alarms.
Butler Hard Rubber Co.
Columbia Rubber Wks. Go.
Western Electric Co.

Fnse AVlre.
Electric Appliance Co.
Independent Electric Co.

<jiaslji^hting, JSlectric.
Holtzer-Cabot Electric Co.

Hears.
Grant, Geo. B.

General Blec. Supplies.
Anderson. Albert A J. M.
Ansonia Electric Co.
Bernard Co., The E. G.
Bryant Electric Go.
Bunnell A Co., J. H.
Capitol Model A Mach. Wks.
Carter A Co., Geo. G.
Central Electric Co.
Colburn Electric Mfg. Co.
Cooke, E. D.
Cutter Elecirical A Mfg. Co.
Electric Appliance Co.
Greeley A Co., The E. S.

Hammond Cleat A Ins. Co.
Hayden-Booker Mfg. Co.
Hill, AV. S. Electric Co.
Holtzer-Caoot Electric Co.
Law Battery Co.
Little, P. P. Elec. C A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electri^; Co.
Palmer Bros.
Peru Electric Mfg. Co.
Queen A Co., Incorp.
Sioux City Elec. Supply Co.
Taylor, Dee A Mack.
Western Elec. Supply Co.

Globes and jBlectrieal
Glassware.

Baggot, E.
Gleason E. P. Mfg. Co.
Hemingray Glass Co.
Phix'nlx Glass Co.

GraplLite Specialties.
Dixon Crucible Co., Jos.

Hard Rubber Goods.
American Hard Fibre Co.
Butler Hard Rubber Co.
Columbia Rubber Wks. Co.
Delaware Hard Fibre Co.

Insulators and Insolat-
ine Slaterials.

American Hard Fibre Co.
Anderso.i, Albert A J. M.
Andrews A Haschke.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Chicago Ins. \\ ire Co.
Columbia Rubber AA'ks. Co.
Cutter Elec. & Mfg. Co.
Delaware Hard Fibre Co.
Electric Appliance Co.
Empire China Works.
Fibre Conduit Co., The.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Hill, AV. S. Electric Co.
Holtzer-Cabot Electric Go.
Ind. Rub. A Ins. Wire Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Little, P. P. Elec. C. A S. Co
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Moore, Alfred F.
Munsell A Co.. Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Peru Electric Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Taylor, Dee A Mack.
Vulcanized Pinre Co.
Western Elec. Supply Co.

Insulated IVires and
Cables—niasnet IVire.

American Electrical Works,
Bishop Gutta Percha Co.
Bunnell A Co.. J. H.
Carter A Co., Geo. G.-

Central Electric Co.
Chicago Ins. AA'ire Co.
Crescentlns. Wire ACable Co.
Gushing A Morse.
Eastern Electric Cable Co.
Electric Appliance Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Taylor, Dee A Mact.
Western Electric Co.
Western El* c. Supply Co.

liamp tihades,
Cooke, E. D.

X<amps. Encandescent.
Am. Electric Mfg. Co.
Beacon Vacuum Pump A

Electrical Co.
Bernstein Electric Co.
Bnckeve Electric Go
Carter A Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Lasell A Co., Edw.
Mather Electric Co.
Metropolitan Electric Co.
New York A Ohio Co.
Royal Arc Electric Co.
Taylor, Dee A Mack.
Westinghouse Elec.AMfg.Co.

I.iSbtnlns Arresters.
Central Electric Co.
Electric Appliance Co.
Hill, W. S. Electric Co.
Wirt, Chas.

magnet Wire.
(See Insulated Wires.)

mechnnf ral ^«««*|iinery

.

Link Belt Machinery Co.
31 lea.
Johns Mfg. Co., H. W.
Munsell A Co., Eugene.

aiintng Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westinghouse El. A Mfg. Co.

motors.
Brush Electric Co.
C A C Electric Co.
Colburn Electric Mfg. Co.
Geoeral Electric Co
Gregory. Chas. E. Co
La Roche Electric Wks.
Mather Electric Co.
I'ttlmcr Bro.s,

Sioux City E. S. Co.
Taylor, Dee A Mack.
AVestinghouseEl. A Mfg. Co

Paints,
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm. Co. Ltd

Platinum.
Baker A Co.

Polef.
Brownlee A Co.

Porcelain.
Empire China Works.
Peru Electric Mfg. Co.
Phoanix Glass Co,

PubLishei s, Electrical.
Electrician Publishing Go
Phcenix Glass Co

Push Buttons.
Central Electric Co.
Electric Appliance Co
Huebel A Manger.
Metropolitan Electric Co

Rheostats.
General Electric Go.

Sal Ammoniac

.

Innis A Co.
KHpstein, A. AGO.
Law Battery Co.
Hayden-Booker Mfg! Co

Second-Hand Electrical
machinery.

Gregory, Chas. E. Co.
Rose Elec. Lt. Supply Co

Silk Braid.
Boston Braid Mfg. Co

Slate.
Independent Electric Co

Speaking Tubes.
Central Electric Co,
Electric Appliance Co
Ostrander A Co., W R
Western Electric Co.

Speed Indicators
Queen A Co. Incorp.
Whitney Elec. Instrument CoSteam Heating.
Webster A Co., Warren

Steam Pumps.
Worthlngton, Henry E

Storage jfattenes.
Bradbury-Stone Elec. S. Co
Electric Storage Battery Co

Stoves. Kle«*tric.
Consolidated Car-HeatingCo

(street Cars.
Brill, J. G. Co.

Tapes, Insulating.
American Electrical Works
Central Electric Co.
Crescent Ins. Wire ACableCo
CushingA Morse.
Chicago Ins. Wire Co.
Electric Appliance Go.
Metropolitan Electric Co
Moore, Alfred P.
New York Insulated Wire Co
OkoniteCo., The.
Phillips insulated Wire Co
Standard Paint Co
Taylor, Dee A Mack

Telegruph Apparatus
Central ElectrlctJo
Electric Appliance Co
Greely AGO., The E. S
Metropolitan Electric Go
Stone, O. M.
Western Electric Go

Telephones,
Columbia RiibljerAVks Co
D'UngerElec. Tel. Mfg. Co
p'Unger Long Dist, Tel. Co.
Harrison Int. Telephone Co
Lasell A Co., Edw.
Manhattan Elec. Sup Go
Palmer Bros.
Western Electric Co
Western Tel. Const Co

Transformers

.

Hornberger Elec. Mfg Co
Stanley Electric Mfg Go
Taylor, Dee A Mack
Western Elec. Supply Co

Tracks. ElecTric Car
General Electric Co
Westinghouse EI. A Mfff CoTurbine Wheels.
Dayton Globe Iron Works Co
Leffel A Co., Jas.
Smith, S. Morgan.
StilweU A Bierce Mfg. Co

Universities.
Cor. School of Mechanics,
Correspondence School
Technologj'.

Tarnishes.
Standard Paint Go.

Water Heaters.
Webster A Co., Warren

W^ater W^heels.
Leifel A Co.. Jas.
Smith, S. Morgan.

W^ire, Bare.
Anderson, Albert A j. m.
Bishop Gutta Percha Co
Central Electric Co.
Crescent Ins. Wire ACable Co
Electric Appliance Co
Independent Electric Co.
Ind. Rub. A Ins. Wire Co
National India Rubber Go
OkoniteCo., The.
PhiHlps Insulated Wire Co.
Taylor, Dee A Mack.

of
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Elkhart Transformer.
HORNBERGER ELECTRIC MFG. CO., ELKHART, IND.

ASSIGNEE'S SALE.
Notice is hereby given that the undersigned As-

signee will receive bids in writing for the entire unsold

stock of The Ansonia Electric Company, insolvent, or

any portion thereof, situated in Cook County, Illi-

nois; also for the book accounts and bills receivable;

also for the good will, electrotypes, catalogues, and all

other property of said company, situated in Cook

County, Illinois.

Bids may be made for all or any part of the

foregoing items, or for any part of the said property.

Bids will be received at the office of the said Assignee,

No. 102 Michigan Avenue, Chicago, Illinois, until 12:00

o'clock noon, M^y 16, 189-1:.

The stock on hand alone is estimated to be

worth at forced sale prices, at least $20,000. Lists of

stock and the stock itself may be seen at the above

address, and lists of the larger part of the stock will be

mailed to anyone on application. A certified check

must accompany each bid for 10 per cent, of the bid,

which will be returned to the bidder if the bid is not

accepted. Terms cash. All bids subject to approval

by the County Court of Cook County. Bids have al-

ready been received which will be accepted if no better

shall be offered. Write us for information, which will

be cheerfully given by mail or otherwise, on application.

J. B. WALLER, Assignee.

THE HELIOS LAMP FOR STREET LIGHTING.

BARNES BROTHERS,
NnntiriKinrpnol

Sicani EngineA anit Utoileca,

I. R<ir» Pmiirt. Bldk ( lalcn. Iron Ponip^ BooisCuilnii,
rn 111 oil kind, uf Farm KtnhlDgrr. SlMta VKIIofK tnr]

BroM Gnnili. CmoiifT Onlflti kBcwd«Iir.

Maqiioketa. lowi, : j.. I8ff~.

C^

J^7
i^^^^B^:Wcy^^^^:^^^7<?/^

HELIOS ELECTRIC CO., I3IO Filbert St., Philadelphia.
EaaterQ Agents: STANLEY ELECTRIC MFG. CO., Plttsfield, Mass.
THE MOUNTAIN ELECTRIC CO., Denver, Colo., Agents for Colorado, Utah, Wyoming,

New Mexico and Arizona.
Western Agents: THE CENTRAL ELECTRIC CO., ChiCBBO, 111.

Southwestern Agents: ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis, Mo.
Canadian Agency: CANADIAN GENERAL ELECTRIC CO., Toronto, Canada.

mABO S. OHAPUAN, Pres. THOSLAS 0. PEBKINS, Vice -Pres. JOHN li. BT7NCE, Sec. and Treas. THKO. GONET, Supt.

THEMATHER ELECTRICCOMPANY,
ACetxxols.estex', Oonzi.

GOMPLETE ELECTRIC EQUIPMENTS FOR LIGHTING AND POWER PURPOSES.
Dynamos from 50 to 5,000 Lights. Motors from 1 to 300 Horse Power.

Street Railway Generators and Station Equipment from 50 to 500 K. W.
CorrespoBdence solicited from parties and Individuals contemplating the purchasing or installation

of electrical apparatus of any nature whatsoever.

THE MATHER ELECTRIC COMPANY, Manchester, Conn.
e. M. AKeiEK & CO., 116 Bedford Street, Boston, Mass., Contractors for Slather ikpparatns in Brew England.

S. M. BIiAKE, £lmira, Bf. Y., Contractor for Mather Apparatus, ISorthern and Western Wew York.

«r. ^X^XLiQ? Gr.^M7JE]S, Xl-^O Afl:^Zl.ac3.X3.O0l3C^ldS.y 01a.loa.S^, Tfrestera contractor for Mather Apparatus.
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S' S* sh! Everybody
is moving. If you took the time to stand around Chicago streets

this week, you'd think all creation was moving. Moving from

everywhere to some place. We've moved. We got up early

last week, took Time by the forelock and hustled.

That is what we want to impress upon the convolutions in

your dome of thought. We want to get this new address tangled

in the skein of your reveries,

173=175 Adams Street,

Adams Street; um, yes; named after John Quincy Adams—Patriot,

Statesman, Diplomatist, Scholar, Sage.

But about this building of ours—if we had consulted an

architect, Burnham, maybe, and said:

"Look here, Burnham, old man,

(Jess let up on Carlisle fer a while,)

We want you to draw and figger and plan

And get us up the best building you can."

And he'd done it, we don't believe, by jing!

That he'd made a single thing

That 'ud a suited us better,

Jess naturally fitted, square to the letter.

We are in the very heart of the business district; convenient to

banks, express oifices, depots; one block from post-office, adjacent to

other towering hives of business; we are right in the buzz of the wheels

of trade and propose to do some of the bumbling ourselves. While we

were fixing up we arranged special departments for our leading special-

ties: Helios Arc Lamps, Interior Conduit, Okonite Wire,

Pharos Incandescent Lamps, and a raft of other things which we

will float into notice in proper season.

Call around and shake hands with us or send your regrets by mail.

Central Electric Co.,
173-175 f\Df^MS STREET. GHIGf\GO.
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FORT WAYNE ELECTRIC CO
MANUFACTURERS OF

ELECTRICAL MACHINERY
UNDER THE PATENTS OF JAMES J. WOOD.

For Arc Lighting. Direct Cuprent Incandescent Lighting, Alternating Current Incandes-
cent Ligrating, Pow^er Trans mission either by Direct or Alternating Currents.

Arc Lamps for Constant Potential Alternating or Railway Circuits.

LOW PERIOD DIRECT CONNECTED ALTERNATORS.
The new "WOOD" Translormers have the highest eflH.ciency and best regulation of any

yet nroduced. They are easy to install, light weight and very handsome in appearance.
Parties requiring Transformers would do well to get our estimates before purchasing.

:Bz«..^ia-o:

NEW YORK CITY, 44 Broad Street,
OHICAQO, 185 Dearborn Street.
PHILADELPHIA, PA., 907 Filbert Street.
PITTSBURG, PA , 405 Times Building.
SYRACUSE, N. Y., Kirk Building.
COLUMBUS, OHIO, 67 E. State Street.

o:f':fzoeis :

SAN FRANCISCO, Elec. Improvement Co., 43 Stevenson St.
NEW ORjLEANS, liA., Southern Elec. Mfg. and Supply Co.
MINNEAPOLIS, MINN., New York Life Building.
CINOINNATL OHIO, 206 Neave Building.
DALLAS, TEX., Cor. Main and Field Streets.
RICHMOND, VA., Chamber of Commerce.

Don't make a
Alternating Arc
investigating

By Buying any
Lamp before
the

MOIT
Everything about it is of the very best . Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-
equaled simplicity with absenceof all objectionable features heretofore
present in alternating lamps. It is a NON-STiCKER that central

station men and lamp trimmers will be STUCK on because they don't
have to MONKEY with it every few days, taking it down to clean
and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY CO., Buffalo, N. Y.
C. M. ANCiER & CO., Agents for New England.

I 16 Bedford St., Boston, Mass.
McDOUCALL, LUCAS & CO., General Western Agents,

"The Rookery," Chicago, III.

i
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THE IIIIKBELT COMPANIES
ingineers—Founders—Machinists,

I IMI/ DTI T MIPUIMCDV CtX General office and works, 39th si. and Stewart Ave
, PUTPAnn TT A

LiniV'DCLI innbmntnl tU., city Sales office, ai and 23 so. Jefferson St. IfllbiljU, U. 0. A.

LINK-BELT ENGINEERING CO.. PHILADELPHIA AND NEW YORK.

THE CALDWELL

Standard Water Tube Safety Boiler.

ABSOLUTE SAFETY WITH HIGHEST POSSIBLE ECONOMY.

DESIGNERS AND BUILDERS OF

Machinery for Handling Coal and Ashes.
We have equipped the power plants of the following well-known firms with machinery for handling
coal from cars, harges and wagons to boilers, and for taking ashes from under boilers to dump:

NeviT York Edison Co., Elm and Pearl Streets, New York.
Pabst Light, Heat & Power Co., Milwaukee, Wis.
Milwaukee Street Railway Co., Milwaukee, Wis.
Cass Avenue and Fair Grounds Railway Co., St. Louis, Mo.
West End Street Railway Co., Boston, Mass.
New York Steam Heating Co , New York.
Washburn & Moen Mfg. Co., Waukegan, 111.

Spreckles Sugar Refining Co., Philadelphia, Pa.

Illinois Steel Co., Joliet, 111.

Illinois Steel Co., South Chicago, 111.

Auditorium Hotel, Chicago.

P. Schoenhofen Brewing Co., Chicago.

Pabst Brewing Co., Milwaukee, Wis.

Franklin Sugar Refining Co., Philadelphia, Pa.

Anglo-American Packing & Provision Co., Union Stock
Yards, Chicago, and many others.
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BUCEE7E
TO FIT ANY

STANDARD SOCKET.

Judge Ricks' decision against the
Kilisoii Company and in our favor,

frees tiiese laiii|)S from any taint of

infringement. Order no other.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.

DO YOU KNOW^
GLASS INSULATORS

Of a.11 st3^les?

Quality and Workmanship Guaranteed First Class.

WRITE US FOR PRICES.

PERU ELECTRIC MFC. CO., Peru, Ind

Manufacturers of Porcelain and Glass Insulators,

and LaClede Batteries.

THE CHLORIDE

ACCUMULATOR.
Cells froin lo to 5,O00 amp, hours

Capacity,

Central Station and Traction Cells a Specialty.

BATTERIES FOR ISOLATED LIGHTING AMD
POWER PLANTS.

Catalogue gives FACTS and FIQUBES.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Building',

PHILADELPHIA, PA.

C]E2:iC.^(3-0, "^^^TaToasl:! -^Tre3n.-\jLe a-nd. IL^&J^o Street.
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The C & C Electric Company
CDF^

MULTIPOLAR DTNAMOS,
Direct Driven or Belted, in sizes up to 250 H. P.

BIPOLAR DYNAMOS,
Up to 100 H. P.

Electric Motors, Automatic or Hand Controlled.
Complete Plants for Power Transmission.
Isolated lighting plants. Central Station Apparatus.

General Office:

143 Liberty Street, NEW YORK.
Works: GARWOOD, N. J.

on CENTRAL R. R. of N. J.

KRAiHr'n mFK<rr^irH.iCB[ICAOO. SOI lUadison 8t., BOSTON, 63 Oliver St..KUANCH OFFICBH
. j CI-EVEI/ABID, Cuyahoga BnllUlne. FHIIiADEL.PHIA, 633 Arch 8t.

OO 1 -4 Unity Building,

COOKE SHADES

AND STAND.

SHADES (patented), made of thio,

polished brass, lacquered, brilliant,

beautiful, light and entirely new. Eas ly

and securely adjusted to standard sock-

ets. (No Collar.) Price ^600 per

doz. Good discount to trade.

STANDS (patents pending). Set

screws, front and back, elevate, turn

and hold the lamp at desired angle,

saving the eyes. Price $2.50 each.

Discount to the trade.

A set of samples (as shown in cui), sent

on receept of $3 00.

Write for folder, etc.

, Manufacturer,

CHrCAGO, ILL

r
We are prepared to furnish flrst-clasB telephone receivers in quan-

tities at very low prices.

Our complete outfit, including transmitter, receiver and signaling
apparatus, will be ready for delivery after February 15th. These
outfits will have an automatic circoit-changing device, which we
guarantee is no infringement.

We are headquarters for telephone receiver Hhells, per-
manent bar magnets, magneto bells, line material, etc.

THE MESCO DRY BATTERY
Is recommended for telephone transmitter and all other open circuit
work. Over 2O0.O0O ia use. PKICEtS Jt£t>UC£I>,
making it the cheapest reliable open circuit battery on earth.

CrET OUR PRICES on Leclanohe batteries, zincs, Manhattan
door opener (no push-out spring required), watchman's clocks (just

out). Special low prices on speaking tubes, whistles, bronze push
buttons and annunciators. We have a Job lot of spun, bronze and
nickel plated push buttons.

If you will send ns your address we will get some of your trade

.

Manhattan Electrical Supply Co.,

36 Cortlandt St., NEW YORK.

WIRE AND CABLES.
Every Teleplioiie Company in llie

United States is nsingKerkeWire

and Gables. Ee- ute is the Stand-

ard ofHigb Grade Insulation, and

will Cnt Last and Ont Glass

any otber on tbe Market.

SEND FOB SAaiPI.£S AND PRICES.

W. R. BRIXEY, Mfr.

203 Broadway, New York.

CUSHING & MORSE.
General Western Agents,

225 Dearborn St., Chicago.

THE DIEHL ELECTRIC FANS.
NO BELTS. NO SHAFTING.

CEILING,

FLOOR COLUMN,
COUNTER COLUMN
FANS

FOR DIRECT CURRENT.

Sendfor Catalog:ue coataiuiug: cut

NEW TYPE
DESK PROPELLER FANS

FOR DIRECT
OR

ALTERNATING CURRENT.

ofournew "ELECTKOLIER'TAN.

DIEHL & COMPAIfY 386 Broadway, New York City.

THEY ARE IN STOCK. SEND US A SAMPLE ORDER Enameled Green

Outside,

Silvered Inside.

Radial Fluted
PEB DOZENn in, (llameter, 2!ii in. holder, $ 9.00

8
" "

2(4 " " 10.00
" "

2!4 " " 12.00

Flat Spiral Corrugated. Deep Spiral Corrugated.
PEE DOZEN

8 in. diameter, 2H in. holder, $ 8.00

10 '* " 2H '* " 9.00

PEK DOZEN
7 in. diameter, 2U. in. holder, $ 8.00

10 " " 2% " *' 12.00

GLEASON'S
STANDARD
ELECTRIC

^ SILVER GLASS
REFLECTORS.

The simplest, cheapest and best Reflectors
for increasing candle power of incandes-
cent lamps.

Made in all staple sizes of electric shades.
Always bright; cannot tarnish.

181 to 189

MERCER STREET,

CHICAGO OFFICE,
91 Dearborn Street, F. L. JOHNSON, Manager.

E. P. GLEASON MFG. CO,,
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WEARE STILL
Making prices Ihiil briug us the business on Muctrlcsil Suppliis and

High Graiio Specialties.

GETOURLATEST
Prices on Packard Ijamps. They will surprise you.

ivith a large order for lamps It will

with us at once In regard lo it.

Remember, we are lalkiiiL^' abitut

ir you ate in Ihc market with a large order for lamps it will pay you to communicate
with us at once In regard lo it.

The PACKARD LAMP.
The best on the market.

ELECTRIO APPLIANCE COMPANY,
ElePlrlcnl Supplif ».

m Ostiorne Steal EniineeriDg Co.,

Rooms 714-715, 167 Dearborn S;. • Chicago.

RepreBentatlve -work now in course of conetruc-

Hon, 2 000 H. P. Heat. Light and Powei Plant for

the Pabst Heat. Light & Powr^r Co., Milwaukee, Wl8.

Those who contemplate the construction of simi-

lar plants on improved and economical lines will

do well to communicate with uh. First, be sure

you will -jet the best, then go ahead.

SAL-AMMONIAC.
Gnaranteed Over 99 Per Cent. Fue.

XM'IO'XS eks GO.,
101 Klnzle St. Chicaeo.

iHt Klailison l^treet, CHICAGO

Octagonal Pine Poles,

Norway Pine Cross-irms,

Wliite Oak Pins,
It will pay you to get our prices,

BROWNLEE & CO , Detroit. Mich.

MICA All Sizes

and

Qnalities

For Electrical Purposes.

EUGENE MUNSELL & 00.,
ais Water Street, srew fork.

W, H. SILLS, 86 Late Street, CHICAGO, ILL.

Sole Agents for "Mlcanlte."

WIRT DYNAMO BRUSH,
Fur lnoHn<10H(!Orit DyoniuoH, I'latlnK IJyimmoB, AlturnaUQK QoDorutorM and KxcUerH, Electric ItHllwiiy

OonorntorH, Stationary MotorM.

Manufactured by CHARLES WIRT, 56 Filth Avenue, CHICAGO.

WALL&CE ELECTRIC COMPANY, 104 Micbigan Ave,, Chicago, General Ageots.

ILLINOIS CENTRAL

SOLID VESTIBULE TRAIN
Daily at y:U(t p m. from Chicago. New and elegant
equipment, built expressly for this service. Train
lighted throughout by gas. Tickets and further
information of your local ticliet agent, or by ad-
dressing A. H. HAMI^ON, U. F. A. 111.
Cent. JH. B. Chicago. 111.

Cleats, 2 or :) wire, gl.izcd, $30. Pr 1,000

Insulators, " 12. "

Rosettes, fuBiicsB, " 6." loo

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND .•

•.• INSULATOR COMPANY,
IB Custom House St., Boston.

SAL AMMONIAC
(EliECTRIC BRAND)

ForElectrical Purposes
Guaranteed 98/99% and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A.KLIPSTEIN & COMPANY. 122 Pearl St., New York.

BOSTON.
PHILADELPHIA. Chicago Branch, 93 and 95 Lake Street.

ST. LOUIS.
DENVER.

^^ (....^r>^€-i€.C€Z

,

'/f ^e/euAfi^.

- MANUFACIUBERS OF

DIRECT CURRENT MULTIPOLAR DYNAMOS @ GENERATORS.
These machines are constructed with outside revolving armatures, without and with special commutator, as desired. They have proved remarkably efficient and economical. Used largely in European Central

Stations. They are slow-speed machines, made for direct conuection to engine without belting, and in sizes from 20 H. P. to 1,500 H, P.

HIGH SPKC:U BEIiTED »I£]IIRAiS OVIVA3IOS
Are copied extensively in this country as "Drum Type." We are building these machines in sizes

froml H. P. to 150 H. P.

ALTERMATINfji AND SHJIiTIPHASC: CUItBBNT HYNA1I0S
With laminated field and armature, in sizes from 1 H. P to 4,001) H. P., for belted or direct coupling-

IflOTOBS
Of every speed for direct, alternating or multiphase current, in sizes from 1-10 H. P. up to 4,000 H P.

Durable and economical in operation.

SieHIKKS B iKD liAnPM
For direct and alternating current, for constant potential and Eeries machines.

Si£9feNi$ ARC IiI«Hr CAKBOSIS
With either solid or soft cores, which are the most economical in the world and give a steady light.

AKiKi ISiHTBVIIIBNTe^
Requisite for the regulation of electric apparatus; also the Siemens Voltmeters and Ammeters and

Automatic devices made in Berlin.

GENERAL OFFICES, MONADNOCK BUILDING, CHICACO.
New York Office, 13^ Liberty Street, Cincinnati Office, Perin Building, Denver Office. 618 Boston Block, St. Louis Office, Bank of Commerce Building

Salt Lake City Office, Dooly Block. Boston Office, 31 Milk Street. Pittsburg Office, 830 Liberty Ave. Buffalo, N. Y. Office. Erie Co. Bank Building.

New Orleans Office, 42 Union Street. Troy, N. Y. Office, 43 Fourth St. Philadelphia Office, 531 Chestnut St. San Francisco Office, 508 California Street.

Switches.

500 Volt Cut outs.

S. M. Main
ard Branch

Covered

Cut-outs.

K. W. Main

and Branch

Cut-outs,

Fusible Cover.

All these and many others

do we make.

Sockets.

Fixture Cut outs.

Bugs, Plugs and

Horse SLoes.

K. W. Rose tts.

Cleat Concealed

Combinat'on

and

Square Base

for Moulding.

We have the only real

China Switch,

BRYANT ELECTRIC COMPANY^
BRIDGEPORT, CONK. Sloiiadaock Buildinff, CHICAGO, It.!..

THOS. G. GRIER and EDWARD B. GRIER, Western Representatives.

DELAWARE HARD FIBRE COMPANY.
THE BEST OEISINAL SUBSTITUTE TOR HARD RUBBER,

Adopted by the leading Electric Companies of the United States and Europe.

A aiore Satisfactory Insulator at Half tbe Cost.

Sena for Our lUustrated. Catalogue.

FACTORY, Wilmine-ton, Del,,
Sture, 15 Long Lane, LONDON,

^fllCAQO AGENT,
J, L. Thompson, 107 Dearborn Street.

The BISHOP GDTTA-PERCHA CO.

THE BEST QBADES OF

For under ground, under water, and all other conditions.

Address 420-426 East 25th Street, - - NEW YORK.
HENBY A. BKED, Secretary and Slanaeer.
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EuoKNB F. PHiLUpa, Preat. W. A. Hathawat, Treae,

AMERICAN ELECTRICAL
PROVIDENCE, R. I.

RAILWAY FEEDER AND TROLLEY WIRE,
ELECTKIC LIGHT LINE WIRE,

Incandescent and Flexible Cords,

WIRES.

W. H. Sawteb, Seo'y.

WORKS,

AMERICANITE. MAGNET,
OFFICE AND ANNUNCIATOR
FARADAY CABLES.

NEW YORK OFFICE, P. C. Ackerman, 10 Cortlandt Street.

MONTREAL BRANCH, Eugene F. Phillipa' Electrical Works

ElSTABIilSHKD 1848.

HEMINfiRAY GLASS GO.
OFFICE, C0V1H6T0N, KY. FACTORIES, HDNCIB, IHD.

standard Screw Class Insulators, Floor Insulators,
Class Break Knobs, Battery Jars,

Arc Light Clobes for All Systems,
Colored Class Insulators, to designate different currents.

WORK ON SPECIAL 0ESICN8 A FEATURE.
Send Model or Drawing and we will furniah estimates.

THE

"CLARK" WIRE.
For Switchboard, Hallway and Motor ubg, we mate all

sizes of Stranded and Flexible Wire and Cables with Clark's

iDtju'ation.

.The Clark Wire has been before the pnblic and in use for

the pa3t nine years, and has met with universal favor.

Thousands of miles of this wire have been sold, and

are in use thronghont the United States and Foreign Coun-

tries, and the demand for it is constantly increasing, because

it always gives perfect satisfaction.

Western Agents,

GREAT WESTERN MFG. CO.,

Chicago, III.

CLARK WIRE" In a Letter from the Inspector of the Boston Fire Under

writers' Union, he stales: " A Thoroughly Reli-

able and Desirable Wire in every respect.'^

The Rubber nsedln insulating onr Wires and Cables le es-

pecially chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weather, and Is not affected by heat.

We guarantee onr Insulation wherever used. Aerial, Under

frround or Submarine, and onr net prices are as low, if not

lower, than any other firs^ class Insulated Wire.

We Elml! be plmsed to mail Catalogues with Terms and

Discounts for Quaotities.

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St., Boston, Mass.

Henry A. Clabk,
Treas. and Gen'l Mgr.

Send for Catalogue.

Herbert H. Eustis,

Prest. and Electrician

MANUFACTURERS OF HIGHEST GRADES OF

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N. J.

[ JOHN A. BO£BL.ISr<i'S i^OIVS CO., Cbicago, 171 liake i^treet.

AGENTS! \ ^-^^ FRANCISCO, SS and 37 Tremont Street.
'

I
XE'W XOKK, 117 l/lberty Street.

HAYDEN-BOOKER MFG. COMPANY,
Manu£actarers of all kinds of

OPEN AND CLOSED CIRCUIT CELLS,
And Dealers in

Everything in tlie Battery Line.

3140 DeKalb St., - - - St. Louis, Mo.

M. M. HAYDEN, President and Manager.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Crives more poiver as to diameter -with a

higher percentaee ofuseful eifect than any other
Tvtitfr-wheel heretofore made. All sizes, right and left

hand, are built from patterns perfected under systematic tests in
the Holyoke Testing Flume.

Parties having power plants which are unsatisfactory, and
[

those contemplating the improvement of powerej will find It to
their interest to confer with me, as I am ^''illinj; to guar-
antee results where others have failed, no mat-
ter n^hat make ofturbine has been in use. STATE
Rv:OllIRf:3I£9fTS AIV0 SENB FOB CATA-
1.0UU£.

S. MORGAN SMITH. York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

THE

CLARK

ELECTRIC COMPANY,
192 Broadway, New York,

Manufacture under their own patents Arc
liiffhting^ Apparatus for every purpose.
The Clark Alternating Current Arc Lamps and

the Clark Arc Lamps for iDcandesoent Circuits
are known to be the most reliable and durable ever
made, and lead all others in cheapness to the
user. Our Arc Lamps for high tension are the
steadiest ever made. Our reference is our
customers.

ALTERNATING CURRENTS
Can be accurately measured only by the

ELECTRO DYNAMOMETER.
Ranges from .2 to 500 amperes in stock;

other ranges to order.

The Westinghouse Electric Co.
purchased fifteen for the use of their

World's Fair plant alone.

Our Illustrated Catalogue "T" mailed free

ONLY if this adv. is mentioned.

QUEEN $C CQ.. hco'FraM.

X>]ill.a,ca.e>lx3l3.1A

.

NEW TOEK OFFICE, 116 Fulton St.

THE CORRESPONDENCE SCHOOL OF TECHNOLOGY
Instruction by Correspondence, Electrical, Steam and other Branches of Engineering.—E. P. Roberts, M B G T Hanchett 8 B
Oscar Antz.M.E.; Jas. Ritchie, B. S.; Prank C. Osborn, C.E.; F.Yensen; L. S. Siebel; H. J. Cook; J. N. Richardson.

'

Send for circvilsr'
CLEVELAND, OHIO.

VULCANIZED FIBRE CO.

^n^'w A -i=t-r.T«aTqr-CTT-> 1873.
SOLE MANVFACXrBEBS OF

HARD VULCANIZED FIDRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wiiauK6TON;D£i. The Standard Eleotrical Insulating Material ofthe World, u SiiOFFICE:
ST,, ar.x.
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Gbtablishbd im 1861.

E. BMGGOT,
WHOLESALE AND RETAIL DEALER Iff

ELECTROLIERS,
COMBINATION

QAJS AHD ElilCTniC

FIXTURES.
ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc,,

171 E. ADAMS STREET,

CHICAGO.
^—BBAITCH STOBJI

8134 Michigan Aveinu®^

One BO light American arc dynnmo, with fifty

lamps, in first-clnsd condition, $1,000; one 50-liglit,

1.200 C, P Gramme Thomson-Honston arc dynamo,
$750; 150 ampere eli\le base D. P. switches, each §6;

100 ampere slate base D. V swltt^hes, each $.'t.50; 50
ampere slate base D, P. switches, eacli t~; Ajax
railway switches, 100 to 400 amperes, single pole,

quick break, ?:i.OO.

CHA!$. E «RE«OBY Cl»..
41-49 S. Jefferson St., LHICAGO.

FOR SALE.
In alternators we bave 300 T.-H., BOO and 750

WestiQghonse 1, '1 and 3,0-.0 Slattery.
In arc 21. 30 and 45 Brush, 25 and 60 T.-H. and a

lot of T.-H. arc lamps, K2 and D.

Rose Electric Liiit Supply Co.,

ST. LOUIS, MO.

Wantedjo Purchase.
The advertiser is looking about fi^r a good open-

ing for a Central Station plant, south or west of
Chicago, in a prosperous city or large town. Any-
one who can give information of such a chance is

Invited to address "X. V . Z ,"

Care Westeen Electrician,
6 Lakeside Building, Chicago.

PROPOSALS.
WaukegaD, 111 , invites proposals for

three or five years, 80 arc lamps, 2,000

candle power; 12 o'clock, 2 o'clock and all

night schedules; $1,000 certified check to

accompany bids. Bidj to be in by May
14. Correspond with

HENRY THACKER,
CITY CLERK.

NOTICE.
Sealed proposals will be received

until the 1st day of June, 1894, for

furnishing the city of Jackson, Tenn.,
for a period of five years, forty (40)
with privilege of fifty (50) 2,000 C.

P. Electric Arc Lamps for street illu-

mination. A franchise will be grant
ed for the exclusive operation of an
Incandescent plant for domestic use,

for a period of five (5) years.

For specifications, etc., apply to
Sam 0. Lancaster, City Eng.

Wanted, To Lease,

With privilege of purchase, an elec-

tric light plant in city of from eight

to ten thousand inhabitants. State

particulars in detail and terms in

first letter, a jj 6t t «•Address \LeaSPf'

Care Western Electrician,

6 Lakeside Building, Cliicago.

THE AVONDEKFUIi

O'Unger Telephone,

HlgUy Imputant to Telephone Dsers.

BEWARE OF INFRINGING!

The DUnser Long Distanc** Telephone (the
"Far-Away Talker") can now be had for use in
Telephone Exchanges on a small anunnl royalty,

and oil no other terms. It is constructed
under numerous patents, e-pecially Pattiit Ko.
HSMKS75, granted Oct. 2, 1888, which is not only
the fii'Mt, but iltK oii>y iiinlispiitefl and
in<li«pntahle valid |>n(eiiT {^ranted for
an All-Carbon 3Iiiltiple-C«>ntac.t Uli-
oi'opltonic Telf plio « Ti-ansniitKr. All

all-carbon multiple-con tatt telephone transmit-
ters built without or under patents granted since
Oct. 2, 1888 are f nfriisjcments uiion Pa-
tent \*t 3!)0.57.5—a foot to be borne in mind
by persons contemplating the usa of Telephones.
The "D'Unge'r"' is the only Eelf-"leaning telr-

pbone in the world. It s^nds speech one (l)mile
or five thousand (.5,000) miles in a perfecty clear
manner; can be operated at ba f the ordinary ex-

pense; Is always in order, and has for Us Receiver
a Paient Compound Magneto, making but 0">e
inasneiie field It has likewise Paul D'Uu-
ger's Patent Diaphrngm Regulator which prevents
the words from running tog*-ther. As a whole it

is complete, cannot be surpassed, and baa no equal.
Pronounced by all unprejudiced electricians to be
tlie I'eer of 1 elepliones. Address

D'Unger Long-Distance Telephone Co..

Falmer Uonse, CHICAGO, ill.

No D'Unger Telephones can be bad for ex-

changes, except through me. R. D'UNGER.

^y^^^^ko^^'lmtl^^'l'

L^I!,V/o^ TELEPHONES-
ELECTRICAL SUPPLfES

'^Tlowf Palmer Bros.

The Standard Open Circuit Bat-
teries of the World.

Send fob Cieculaii and Prices.

THE LECLANGHE BATTERY CO.,

Ill to 117 East 131$t St., H. Y.

Stilwell's Patent Live Steam-Feed Water Purifier.

# Jt^
^ / _^ _ -- ,-i

t-
---11

1§:S^ '-

—~^- -;--: s4
MjiS^.TJiMii^. -iiT-j^-^z— - -"_ .L*!,]""

' ---. -.-.- .^"iilW

Removes all impurities.

Kiilirely prevents scale in Steam
Boilers. Catalogue on application.

STILWELL&BIERCEMFG CO,

DAYTON, OHIO.

D'UNGER
LONG
DISTANCE
ELECTRIC
TELEPHONES.
Sold outright. Protected by

patents which are guaranteed
against infringement. Works
satisfactorily on long or short
distance; re<iuires no cleaning
or repairs; claimed by disinter-
ested experts to be the best tele-

phone made. Adopted by the
Twin Wire Telephone Company
of Chicago, and will be used by
the city in connection with it.

The I>'IJns:er Electric
Telephone Mfg. Co

,

167 Doarborn St., CHICAGO.

CAPITOL
Mel aiJ MacllDe Mi

Manufacturers and Dealers in

Electrical Supplies
OF ALL KINDS.

Electrical RepairTa Specialty,

ELiBCTBICAI< CONTBACTOBI^.
Room 21, 83-85-87 Fifth Avenue, Chicago.

•JAMERICAN HARD FIBRE CO
MANUFACTOEEKS OF

Hard Fibre in Sheets, Rods, Tnbes and Special Shapes

FOR ELECTRICAL PURPOSES.
Colors: Red, Gray and Black. Write for Catalogue and Prices.

HuEBEL & Manger,

BRONZE PUSH
BUTTONS,

AVINDOW AND
DOOR SPRINGS,

FLOOR PUSHES,
SWITCHES.

Send for New Catalogue.

Ulannfiftari rs,
28G-290 Graliam Street, BKOOKLYN, N. Y.

STEPHEN B. ELKINS, Prest. PATRICK EGAN, Seo'y. H. J. HANFOBD, Gen'l Mgr.

The Harrison International Teleplione Co,

WHAT MONEY CAN EARN AND
THE PEOPLE SAVE BY

MEANS OF THE

Harrisoii Mernatioiial Tfileploie.

We either sell our telephones out-
rlght or lease them for a term

of years.

Thi5 company owns Letters Patent No. 476,200,
granted to E. M. Harrison May 30, 1892, and Let-
terjB Patent No. 499,108, granted to E. M. Harrison
June 6, 1890, for a complete electric speaking
telephone operated by battery; and owns l.etters
Paient No. 435,295, granted to William Hutson Ford
August 26, 1890, for an automatic 8wit<;hboard. Our
patents embrace every device necessary in the
construction of a telephone plant with either
manual or automatic switchboard.
Prospectuses furnished by addressing the Com-

pany at their offices,

44 and 46 "Wall St., Kew York.

Look out for TUUIIIfDER storms and pro-
tect yourselves and apparatus hy ordering at
ODce the

Doane Lightning Arrester.

It is absolutely positive, and limits ihe cuiicnt
following the lightning discharge to aa amount
that cannot do any po-sib'e injury.

HIGH GRADE RAILWAY, INCANDESCENT,
ALTERNATING OK POWER SWITCH BOARDS

AND SWITCHES.

Send foi- Catalogue.

W.S.Hill Electric Co.,
No. 133 Oliver St , BOSTON, MASS.

CHICAGO: Central Electric Co.

NEW YORK: Elson & Brewster Eng. Co.,

Ko. 143 Libeny Street.
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VICTOR TURBINE WATER WHEEL.
The attention of ELECTRIC COMPANIES is called to this CELEBRATEDWATER WHEEL as i>artic\ilarl.v af]a|iti'(l to their use on account of its re-

markably steady motion, high speed and great Efficiency, and Large Capacity
fell- its diameter, ijrin^' double tlie Power of most wheels of same diametei-. It is

used by a number of the leading electric companies with invent satisfaction. In the
economical use of water it is withoul. an ^fiual, producinfj the hijfhest per cent, of
useful ellect guaranteed. SEND FOR CATALOGUE AND PARTICULARS.
Our Horizontal "Victor" is higlily ri'commended, as no gears are recjuired and

it can be belted directly to dynamo.
The accompanying engraving represents a pair of of 12-inch VICTOR TUR-

BINES arranged on a horizontal shaft with Cast Iron Flume, Draft Tubes, End
Bearings for Shaft and Driving Pulleys complete, all mounted upon a substantial
cast-iron bed plate. The entire arrangement is very complete and strictly Hrst-class
in every particular. We are now prepared to furnish Victor Turbines, either single
or in pairs on horizontal shafts, and where the situation admits of their use, we
recommend them.

STILWELL & BIERCE WFC. CO., Dayton. Ohio.

.^ BATTERY COMpj^
^'^ 85 JOHN STREET, NEW YORK. • ^

Have attained a far spread reputation for the ef^ciency and durability of their goods, conse-
quently solicit your orders with a feeling of assurance that they can fill

them completely to your satisfaction.

Law Double Cylinder Cell, Law Carbon Porous Gup Cell, Law Mercury Bichromate Cell, Law Clay Cup Cell,

SAL AMMONIiC, BLUESTONE, COPPERS, ZIi\C8, and a thousand-aiid-one other things.

ppELMN)^^^

.Y.

SPEAKING TUBES and WHISTLES.
Oral, Electric, Pneumatic and Aleclianical

ANNUNCIATORS AND BELLS.
Full liine Alirays in Stock.

W. R. OSTRANDER & CO.,
iS04 Fulton St., New York.

Factory, 1461 and 1463 DeEalb Ave., Brooklyn, N. Y.
^f-Send for New Catalogue. Out August Ist

Ifcy^ost ID-o-raTole :B£uttGr3r Cells T^xo<3l-\jloo<3..
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INSTRUCIN^'MAIL
In Architecture, Architectural Drawing,
Plumbing, Heatiugr snd Ventilation.
Bridge Engineering'i Kallroad Engineer-
ing, Surveying and Mapping, Mechanics,
Mechanical Drawing, Mining, English
Branches, and

ELECTRICITY
Diplomas awarded. To tegin students neea

only know how to read and write . Send for FREE
Circular of information etatinp the subject you
think of studjiuB to THE CORRESPONDENCE
SCHOOL OF MECHANICS AND INDUSTRIAL SCIEN-

l-i. CES, Scanton, Pa.

DC

Manufactured by The Butlcf Hard Rubbcr Co., 33 Mercer St., W. Y.

4OOOSTUDENTS1

Tlie Best Underground Conduit for Electric "Wires.

LIGHT, STRONG AND DURABLE. NOT AFFECTED BY ACIDS OR ALKALIES.
A PERFECT INSULATOR.

Write for Information. Send for Ne-w Catalogue.

JSanv/acturea Exclusively Under Haste I^alentSi By

45- Broadway, NEW YORK.
WORKS: ORANGEBURGH, N. Y.THE FIBRE CONDUIT CO.,

WECO CARBON BATTERY.
Higb ElectromotiYe Force. Small Internal Resistance.

LITTLE LIABILITY OP CARBON BREAKINO IN SHIPMENT.
SUITABLE FOR BELLS AND GAS LIQHTING.

Prices on Application.

WESTERN ELECTRIC COMPANY. ^"^^
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PAETIOULAELY ADAPTED TO DRIVING

Electric Light and Power Stations
Od accoant of its blgh efiQclency at all Btages of gate/ateadineBB of motion and easy working gate, the con-
Btrucdon of which makes It tbe most seceltive to the action of a governor of any wheel on the market.

SEND FOR CATALOGUE Illustrating variouB atyles of setting on both veivlcat and
horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO,
SUCCESSORS TO

STOUT, 91 1 IiIiH A TElUPIiE. DAYTON, OHIO.

Artistic Slate
FOK

Snitoh Boards,
t^witch Bases,

Uheostat Boxoa and Bases,
Battery Boxes and Covers,

Fuse Boxes and Bases,
And for L,amp Bases.

All Purposes Requiring

Slate, plain or finished.

We aell the finest Vermont Slate, and finish In

Dull Blaek.
Polished Blacb,

Bloodstone or SSarbleized.
Italian, Tennessee, and

Vermont Marble,
9Iexican Onyx and

€}rained Woods.

Very low prices qaoted on sizes to order.

The Independent Electric Co.,
39th St. and Stswart Ave., OHIOAGO.

WANTED.
We will pay 25 cents each for

clean copies of the Western Elec-
trician of June 18, 1892, Volume X,
Number 25.

WESTERN ELECTRICIAN,
6 LabeBlde Building, Chlcaco

iWAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for ofBce 01

home use, is Issued by tlie Burlington
Route. Copies will be mailed to any ad-
dress on receipt of twelve cents In postage
by P. S. EnsTTS, Gen'l Pass. Agent, C- B.
& Q. R. R., Chicago, 111.

TELEPHONES!!
Thla company is manufacturing

A Compound Magneto Telephone
which it sells outiiglt under a guarantee both as to tfflciency and as against infringe-

ment of patents.

It talks as well over one hundred miles as any other Telephone talks over one mile.

This company is also prepared to fully equip Telephone exchanges, (furnishing
everything from the telephone I0 the wire and pole.). Private lines, Factory plants,

etc., and do all kinds of construction work.
Send for circulars and price lists.

WESTEEN TELEPHONE CONSTRUCTION GO.,
S39, S4n and 541 Monadnock BIk., Chicago, III.

FUSE WIRE
I

«--*^^^
AND LINKS V capacity

FOR ALL SYSTEMS. ) ^"'"C^J™.,

The Independent Electric Co.,

39th St. and Stewart Ave., Chicago.

HART FLUSH SWITCHES.
5 and 10 Ampere Single Pole.

ID Ampere Double Pole.

10 Ampere Three-way.

The Only Snap Switch that has

PROVEN A SUCCESS.

For Sale by All Supply Houses.

mHAETIHEGEMANMFGCO.
HABTFORD, CONN.

Exhibit at the World's Fair, Section S, Space 5, South-

west Gallery Electricity Building.

Consolidated Car-HeatingCo.,
Chicago, III. ALBANY, N.Y. Coatecook, P, Q.

Electric

Car - Heating.
Regulating Switch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

In Practical Operation In aiore
Than »5 l.eadlns CItle« In

V. 18. and Canada.

We Announce Another Cut in Prices on Our

ALTERNATING and CONTINUOUS CURRENT

Arc Lamps—

Send for our New Discounts and also for Reduced Price List on

The Celebrated Niirnberg Carbons.

GENERAL INCANDESCENT ARC LIGHT COMPANY,
I>. C. Lamp.

169 Adams Street,

CHICAGO.

NEW YORK.

S. BERGMANN, President.

A- C. I^amp.

572 to 578 First Avenue,
NEW YORK.
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NexiT York Insnlated Wire Co.,
ISOIie: MAIVUFACTIIBEBB

GRIMSHAW WHITE CORE
"'""'' """"

RAVEN CORE

Wires,

Single Coated
Wires,

COMPETITION LINE WIRES, GRIMSHAW TAPES, AND SPLICING COMPOUND,

Vulca Electrical Wire Ducts for Interior Construction.

NEW YORK—15 Cortlandt St. CHICAGO—78-82 Franklin St. BOSTON—182 Summer St. SAN FRANCISCO—102 Sacramento St.

YOU WILL OBLIGE
Both advertiser and publisher by men-
tioning the Western Electrician when

writing to advertisers.

Iiprtait to LiiUii Stations

CD T_r 1=2 IM w:
ALTERNATING CURRENT INDICATORS

Are now ready. Before purchasing elsewhere send for our Supplemen-
tary Catalogue which contains the prices and description of the above
instruments, and also a list and prices of other new instruments of

our manufacture.

Whitney Electrical Instrument Company,
PENACOOK, N. H.

Penacook, ST. H., U. IS. A.—FACTORIES i-SheTbrcoke, P. <t Canada.

AGIGXTS

:

Baltimore, Md., The Poole Electric Co.,
Chicago, 111., Electric Appliance Co.,
OiQciDoati, Ohio, Nowotoy Electric Co,
Halifax, N. S.. John Starr, Son & Oo., Ltd.

Montreal, P. Q., T. W. Ness & Co.
New York City, Geo. L. Colgate. 136 Liberty St.

San Erancieco, Cal., California Electrical Works.
Toronto, Ont., Toronto Electrical Works.

SAVE MONEY
B-H- TTSinsrca-

Jmeriean Lamps,^
Guaranteed 1 ,000 Hours.

CLARK RUBBER WIRES,

Western Electrical Supply Co.,
WRITE FOR PRICES. 91 1-913 Olive St., ST. LOUIS, MO.

The Ideal" Storage Battery
For all Classes of fori where Liiht and Power are Reauireil.

NORTH AMERICAN PHONOGRAPH COMPANY.
Chicago, III., September 13, 1893.

MESSRS. BRADBURY-STONE STORAGE BATTERY CO., Lowell, Mass.
Gentlemen:—We take a great deal of pleasure in being able to laud the merits of the Bradbury-

Stone Ideal Storage Battery for use in connection with ihe Phonograph. Within the last few months
we have purchased in all several hundred of your ceils, and have shipped them on orders to various
parts of the country in almost every conceivable manner. They have withstood the most severe tests,

and have in all cases given entire satisfaction.
Yours truly, THOS. R. LOMBARD, General Manager.

Thousands in use all over the country.

Bradbury-Stone Electric Storaee Co.,

Boston Office, 542 Exchange Bldg. LOWELL. MASS.

Glbbs Siitclies, Gibbs Switches,

Gibbs Svitches,

Gibbs Switches, Gibbs Switches,

Gibbs Switches,

Gibbs Switches. Gibbs Switches,

Gibbs Switches,

Qibbs Flush Switch—Single or Double Pole.

"DON'T YOU FORGET IT!

Sachets, Dovetail Rosettes,

Wall Receptacles, Etc.

mMmM
Chicago Office and Salesroom

:

1536 Monadnock Block.
a. W. OONOVEK, Western Manager.

Main Office and Factory, HAETfOKD, CONN.

Send for our new Catalogue and Prices.

.Co.

Dictionary of Electrical Words, Terms and Pirases.

568 donble-colamn Faces. 5T0 Illnstrations. Cloth Binding. Type Pages 1© x 7 Inches. Price, postage Prepaid, to any part of the world, S5.00.

This Dictionary includes 5,000 distinct Words, Terms and
Flirases. Each of the great classes or divisions of electrical investiga-
tion or utilization comes under careful and exhaustive treatment. For
some reasons it deserves rather to be called an Encyclopsedla than a
dictionary.

The Scheme of Treatment is as follows:

1st. The words, terms and phrases are invariably followed by a short,
concise definition, giving the sense in which they are correctly em-
ployed.

2d. A general statement then follows of the Principles of Electri-
cal Science on which the definition is Founded.

3d. When, from the complexity of the apparatus, or from other con-
siderations, it has been thought desirable to do so, an Illustration or
Diagram of the apparatus is given.

4th. To facilitate study, an elaborate system of OrOBS References
has been adopted, so that it is as easy to find the definitions as the
words, and aliases are readily detected and traced.

In applying these rules great care has been exercised to secure
OLiEABHESS, to the end that while the definitions and explanations
shall be SATISFACTORY TO THE EXPERT ELECTRICIAN, they
sha,ll also be SIMPLE AND INTELLIGIBLE to those who have had no
training at all in electricity, or are novices in the art.

SEiiiriD i3sr TroTTia oiaxDEia isro"W".

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chioago, Illinois.
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THE BRUSH ELECTRIC COP
CLEVELAND, O.

Arc Lighting Apparatus,

Incandescent Lighting Apparatus,

Alternating Current Apparatus,

Electric Motors and Generators,

Arc Lamps.

Agencies in all large cities.

The Russell & Officer Electrical Copatructlon Co., Denver, Col.
Bagnall and HlUes, Yokoboma, Japan.

We Want Western Business

Li ROGHE ALTERNATORS.
MANDFACTDRED IN SIZES FROM

25 to 5,000 Lights,

SINGLE OR MULTIPHASE.

Direct Connected Dynamos.

Direct Current Generators.

PHILADELPHIA, PA.

DISTRICT OFFICES:

Kew York, San Francisco,

Boston, Chicago,

KnoxTille, St. liouis,

Cincinnati, Pittsburg, Mobile.

1,000 liight Alternator.

HOOD & OSBURN, 239 La Salle Street,
0^X0.^0-0.

OWEN FORD, Rialto BulldlnE,

srr. XjOIJxs, aio.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a.i. e. e.,

Consulting: Electrical Engineer,

Specialty: Electric Railways and Power Sta-

tiODS.
43© Fookery, Chicaeo.

N. S. Amstutz,
Meclianical and Electrical Engineer,

Ifcw Elcct'Hcnl Devices Perfected/or
Shop Co7tstrtiction.

Teste, Plans, Estimates,
Supervision and Expert Opinions.

5*8 The Cnyahosa, Cleveland.O.

Chas. G. Armstrong,

Expert and

Electrical Engineer,

%.ndltoriam Tower, Cliicaso.

Wm. H. Bryan, m. Am. soc.m.e.

Mechanical and Electrical
Enginetr.

OoDSultatioos, Eeporta, Estimates, Plane, Speci-
fications, Saperlutendence, Tests, Purchasing.

Turner BaUding:. St. liOiiiB.

The Louis K. Comstock Co
,

Electrical ELgioeers

and Contractors,

I437-3H nionadnock Blk., Chicago.

The Consolidated Eng. Co.,
Designers and Builders of Electric
Light and Power Plants, Electric
Railways, "Water Works, Ice Making
and Refrigerating Plants.

821 Pine Street, _ - - St. Louis.
Alfred C. Einstein, Prest. and Treas.

Thomas V. Hall, Vice- Prest and Secy,
John A. Henry, Supt. Electrical. Con.

William D. Ball, b. s. (e. e)

Consulting Engineer,

1G-Z7 ]Honadnock Bldg.,
Chicago.

Telephone Main 3946.

Goltz & Sinclair,

Electrical Eogineers and Contractors,

Manufacturers' Agents,

Tel. 912. Agents for Ideal Engines.

Academy Bids'., Milwaukee, AVis.

Frederick L. Merrill,

Electrical Engineer,

Specialty: Storage Battery Work.

304 Bookery, Chicago

O. M. Stone,
Electrician,

Good worJi, square work, perfect work; junt

such work as our customers want. Fine house
work and repairs a specialty. Private Hues

built complete.

300 N. Clark 8t., Chicago.

Gustave Monrath, c.p.,i. e.

Electrical Engineer,

Contractor for Electric Light and Electric
Power Traneroissions.

1417-1419 Dlonadnock Bvilding,
Chicago.

Harry G. Osburn,
Electrical Engineer,

839 lia SaUe Street, Chicago.
Telephone, Harrison 306.

Estimates and Specifications prepared.

Special Attention Given to the
Supervision of Electrical Work.

MOULDED MICA
~ Trolley I<ine Insulators,

Tree Insulators, Etc.

H. W. JOHNS MANUFACTURING CO.,
PHILADELPHIA. 240 and 242 Randolph St., Chicago^ III.

Tree Insniator.
Perfect Protection,

c
ONTRACTORS.
Electric Light Wiring, Fire Alarm Systems

Annunciators, Bells, Tubes, etc.

THE ALI-EN-HUSSEY COMPANY,
Tel. 3626. 226 Dearborn St., Chicago.

< BRA.SS FOUNDRY.

H BATTERY JjLNGt
§ S. C. ELECTRICAL SUPPLY CO.
LU SlOtlX CITY. IOWA

Don't Make a Blunder!
But have your burned-out armature rewound

by us with our

Improved insulation.
Satisfaction guaranteed in all Electrical repairing.

Storage batteries recharged and repaired.

Andrews & Uaschke,
SaS Building, 13 and 15 S. Canal St., Chicago.

P~ For all Purposes.
Scrap and Native Platinum Purchased,

BAKER & CO., 408-414 New Jersey
Kailroad Ave.. Newark. N. J.

ILATINXJM

For Incanclescent

Lamp
Filaments.SILK BRAID

The greatest care taken in producing a uniform article.

BOSTON BRAID MFG. CO.,
27 Beach Street, Boston, Mass.

J. C BRILL COMPANY, - - - PHILADELPHIA.
BUILDEES OP EAILWAY AND TRAMWAY OARS OF ALL CLASSES.

Special attention given to the building of Electric Motor and Trail Car=.

Builders of Brill No. 21 Truck with solid forged frame, aLd "Eureka" Masimxun Traction Pivotal Truck.

aIDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

- MAMCFACXUBBB BY

PHILLIPS INSULATED WIRE GO.
NEW YORK OFFIOB: 39-41 Oortlandt Street. FACTORY: PAWTUOKBT, B. I.

AeENCIES

:

Electric Appliance Co., OHICAeO. Partrlch& Carter Co . PHII.APEI.PH1A. Electrical Engineerlnar Co., MiarMEAPOI.IS.

WESTINBHOUSE ELECTRIC & MANUFACTURIN6 CO,
I»ITT»

We manufacture Complete Installations of

For CENTRAL STATION ELECTRIC LIGHTING,
LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BRANCH OFFICES IN ALL LARGE CITIES.
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ELECTRICITYJOR^ ENGINEERS.

Part I, 268 Pages, $3.00. Part II, 156 Pages, $1.00.

WHEN ORDERED TOGETHER PRICE IS $2.50.

Both Works Profusely Illustrated,

MTJust the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I.—CONTENTS.

CHAPTER I.

Electricity—Positive and Negative—Conductors. Non-
conductors and Insulators — Electro-Motive Force —
Volts—Resistance—Ohms—Current—Amperes.

CHAPTER 11.

Dynamos—Magnets— Field Coils-

-Permanent Magnets.
-Electro Magnets

CHAPTER HI.

Armatures, Construction of, Different Kinds of

—

Commutators, How Made and Connected—Heating of

Armatures—Eddy Currents.

CHAPTER IV.

The Current— How Produced — Induction— Series

Wound Dynamos—Shunt Wound Dynamos—Exciting
the Fields—Constant Current and Constant Potential

Dynamos—Seria, and Parallel—Parallel or Multiple Arc
System.

CHAPTER V.

Incandescent Lamps — Filaments — Connections—
Flashing—Exhausting— Testing— Candle Power—Oper-
ated in Series—Automatic Cut-Out—In Multiple Arc or
Parallel— Multiple Series— Multiple Series Cut-Out—
Three Wire System.

CHAPTER VI.

The Arc Lignt—How Formed—Causes of Unsteadi-
ness—Remedy—Effect of Shades or Globes—Shape of
Carbons under Different Conditions of Burning—Arc
Lampi,—Regulating and Cut-Out Mechanism—Action
of Current—Clutch Lamps—Clockwork Lamps—Double
Lamps—Troubles in Lamps,

PART II.—CONTENTS.

CHAPTER I.

Alternate Current Dynamos—Principles of the Field

—

Field Current Armature—Winding—Connections—Lamin-
ation—Different Types of Alternators—Regulation—Lead-
ing Systems—The Brush Generators—Magnets—Arma-
ture—Principles of Induction.

CHAPTER IL

Dynamos, Continued—The Mordey Alternator—Sta-
tionary Armatures—Field Magnets—Ferranti Armature

—

Field Magnets—Winding—Collectors.

CHAPTER in.

Dynamos, Concluded—Siemens Dynamo—Best Mag-
netic Circuits—Stanley Constant Current Dynamo— The
Armature—Self Induction—Regulation.

CHAPTER IV.

Induction Coils— Converters—Transformers— Econ-
omy of Distribution—An Electrical H. P.—Losses in
Conductor—Induction Coils^Effect of Induction—Trans-
formers.

CHAPTER V.

Transformers, Continued—Induction Coils—Convert-
ers-»-Transforming Up and Down—Design of Transform-
ers—The Static Charge—Protection Against— Grounding
the Secondary—Other Devices—The Foil Protector-
Different Types o£ Transformers.

CHAPTER Vll.

Commutators and Brushes—The Brush- Commuta-
tors— Brushes— Different Styles of Brushes— Double
Brushes—Single Brushes—Troubles with Commutators
and Brushes— Correct Position of Brushes— Sparking

at Brushes — Care of Brushes and Commutators —
Flashing.

CHAPTER VIII.

Current Regulation—Hand Regulation—By Position

of Brushes—Resistance Box—Resistance Coils.

CHAPTER IX.

American System of Automatic Current Regulation

—

The Dynamo—Regulator—Action of Regulator.

CHAPTER X.

Brush System of Automatic Current Regulation

—

Brush Armature—Diagram of Circuits through Dynamo,
Regulator and Lamps—Dial or Regulator—Care and Ad-
justment of Dial—Dial Controller—Circuits and Connec-
tions of No. 8 Brush Dynamo—Circuits of Compound
Wound Constant Potential Brush Dynamo.

CHAPTER XI.

The Edison System—Automatic Regulator—Circuits

of Regulator—Circuits of Dynamo—Action of Regulator

—

Howell Pressure Indicator—Diagram of Circuits—De-
scription of Parts and Operation.

CHAPTER XII.

Excelsior.System of Automatic Current Regulation—
Dynamo—Armature—-Diagram of Circuits—The Regula-
tor and Motor—Action of Regulator.

CHAPTER XIH.
Schuyler System of Automatic Current Regulation

—

Dynamo—Armature, Commutator and Brushes—Diagram
of Circuits in Armature and Field—Regulator—Circuits

in Regulator.

CHAPTER VI.

Transformers, Concluded — Fuses — Regulation —
Winding of Transformers—Connecting to Circuit—Regu-
lation—Safety Fuses.

CHAPTER VII.

Parallel System—Series Arc Light System—Diagram
of Circuits—Parallel Svstem—Primary Circuit—Secondary
Circuit—Phcing of Transformers—Fuses—Diagram of

Series Arc Light Circuit.

CHAPTER VIII.

Lines of Force—Hysteresis—Magnetic Penetration

—

The Circuit of Lines of Force—Experiments with Mag-
net—Rapidity of Reversals and Hysteresis.

CHAPTER IX.

Arc Lamps—In Series—The Westinghouse Arc Lamp
—Diagram of Circuits in Lamp—.\ction of the Mechanism
— Flat Carbons.

CHAPTER X.

Arc Lamps, in Multiole—Slattery Differential Lamp
—Mechanism of Lamp—Its Operation.

CHAPTER XI.

Measuring and Indicating Apparatus—Instruments

for use with Alteroating Currents Differ from Those Used
with Continuous Currents—Ammete.-s—Voltmeters—De-
scription of Several Forms of Instruments.

CHAPTER XIV.

Thomson-Houston System of Automatic Current Reg-
ulation—Dynamo—Armature—Commutator and Brushes—
Controlling Magnet—Wall Controller—Diagram of Cir-

cuits—Air Blast.

CHAPTER XV.
Waterhouse System of Three-Brush Automatic Cur-

rent Regulation — Dynamo— Extra Brush— Resistance
Coils and Regulator.

CHAPTER XVI.
Ampere Meters—Tangential Scale—Solenoid Meters.

CHAPTER XVII.

Voltmeters—Pressure and Potential Indicators.

CHAPTER XVIII.

Testing—Galvanometers—Astatic Needle—Differen-

tial Apparatus.
CHAPTER XIX.

Wheatstone Bridge or Electrical Balance—Diagram
of Circuits and Methods of Use—Bridge and Rheostat

—

Round Form—Square Form.

CHAPTER XX.
The Magneto as a Testing Instrument—Armature

—

Field—Bell—Diagram of Circuits.

CHAPTER XXI.
Coupling Dynamos Together—In Series—In Shunt

—

Series, Shunt and Compound Wound Machines.

CHAPTER XXII.
Switches and Switchboards—Loop Switch— Plug

and Socket—Change over Plug and Socket— Conclusion.

CHAPTER XXIIL
Electric Motors, General Principles the Same as in

Dynamos—Types—Shunt and Series Motors Suitable for

all General Purposes—Regulation of Shunt Motors—Of
Series Motors—Counter E. M. F.—Direction of Rotation
and Direction of Current—Starting Motors—Diagram of -

Connection.

CHAPTER XII.

Measuring Instruments, Continued Hot Wire In.

Details of the Instru-struments—The Cardew Voltmeter-
ment—Low Potential Voltmeter.

CHAPTER XIII.

Voltmeters—Double Coil Voltmeter—Two Types.

CHAPTER XIV.

Spring Meters—Curled Spring Meter.

CHAPTER XV.
Twisted Strip Instruments—Diagram of Connections

and Operation of Instrument.

CHAPTER XVI.
'

Recording Meters—Stanley Meter—Construction and

Principles of Operation— Diagrams of Parts— Slattery

Induction Meter—Description of Parts and Principles of

Operation—Watt Meter—Thomson Meter.

CHAPTER XVII.

Generators in Parallel—Difficulties in Operating—
Alternate Current Generators in Parallel—Arrangements

of Circuits and Machines for Operating in Parallel—Dia-

gram of Common Arrangement of Machines and Circuits.

CHAPTER XVIII.

Ohm's Law—Strength of Current—Formulas and Ex-
amples—Power and Heating Effects of Currents.

CHAPTER XIX.

Ground Alarms and Leak Detectors.

Orders Promptly Filled on Receipt of Price. Postage Prepaid.

ELECTRICIAN PUBLISHING CO.,
6 LAKESIDE BUILDING, CHICAGO.
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BALL ENGINE CO.,
3E1XIXXJ, lE'j^.

Improved Heavy Duty Engines for
Electric Lighting and Railways,

DIRECT CONNBOTED and BELT DRIVEN.
J, W. PARKER & CO., General Agents,

30 Cortlandt Street, NEW YORK CITY.
CHICAGO OFFICE.

506 "The Kookery."

THE IMPROVED RACINE AUTOMATIC
Vertical and Horizontal Engines,

Self Contained, from 1 to 100 II. P. carried in stock.

OVER 2,000 IN USE.

Superior Regulation and Economy for Electric Lighting. Immediate Shipment.
Send for new catalogue. I'uU line of Marine, Yacht and Tag Engines and Boilers.
Porcupine and Tubular Boilers carried in stock.

Works

:

KaciiK^, Wis.

RAOINE HAH.DWABE COMPANY,
W. F. PARISH, General Sales Manager,

Home Insaiance Building, ( BICAGO, II/I>.

m
Ready Made Cut Gears.
Ready Made Cast Gears.
Ready Hade Brass Gears-
Gears Made to Order.
Gear Cuttino-
Gear Book. 15 cents.
Treatise on Gears, SI. 00.
Gear Cutting Machines.
GEORGE B. GRANT,
Lexington, Mass.
and 125 South 1 1th St..

Phlladeiphla. Pa

WE GUARANTEE YOU
a very considerable saving in the items of water and fuel by the

use of our Vacuam Peed Water Heater and PuriSer,
and this means, of course, an extra profit on your output. The

''/low" will be found in a comprehensive Catalogue, ivhich is

yours for the asking, also Catalogues of the Webster Separator

and Williames Vacuum System of Steam Heating.

Warrmn Webster & Co.,
KEW YORK, 12S Llbert.v Street.

CHICAGO, nonndnocb Riilldln^.
CAMDPN,N.J.

W.S.EDWARDSMFG. CO.,
MANnPAOTUBEKS OF

ELECTROLIERS,
Combination Fixtures,

Electric and Goibination Brackets.

EXCLUSIVE DESIGNS.

LOW PRICES.

SEND FOR CATALOGUE.

21 and 23 E. Lake St, Chicago.
THE LATEST IMPROVED TYPE OF ELEVATORS IS THE

DIRECT ELECTRIC.
Hue Ton Seen Onis?

It faas many advan*
taees over all others
novr in the marhet.

If yon visit the

COI^USIBXAK
EXPOSITION

examine the one running In the
Department of Transporta-

tion Exhibits.

For descriptive clrcnlar, or other

Qformation, address

MORSE, WILLIAMS & CO.,
IIOB Franktord Avenue, PHILADELPHIA. 108 Liberty Street, NEW TORE.
19 Pearl Street, BOSTON. 82 Church Street, NEW HAVEN.
«35 Spruce Street, SCEANTON, PA. 1116 E Street N. W., WASHINQi'ON, D. O.

*sea OMAHA BVII.D1N«. CHICAGO.

The

"CLIMAX"BiEK
Ttiree Boilers Sold GUcago Edison Co.

The Only Boiler Tested at the World's
Columbian Exposition.

The only NON-EXPLOSIVE boiler made.

Will save yon money on coal.

Built in units from SO to 1800 H. P.

MANUFACTURED BY

lor new Calalope,

ClonbrockSteam Boiler Works,
Grinnell[andXourt Sts., BROOKLYN, N. Y.

Ml genuine: ^li^^ck-vaa^^aK -*>«^^k.. •_
'""''''^."JW"'"" PHOSPHOR-BRONZE
REG.JRADE MARKS. I N GOTS, CASTINGS, WiRE, S MEET &C.

iHEpHOSPHGR Bronze Smelting Co.LiMiTED
2 200WashingtonAve.,Philadelphia.,Pa.

L, ORIGINAL MANUFACTURERS OF PHOSPHOR-
» Bronze IN THE United States AND Sole

-T- Makers of"ELEPHANT BRAND"Phosphor-Bronze,

C-S SPECIALTIES.

G-S Flusli Double Pusli Switch.
Single Pole—Double Pole—Commutation; 3 Wire, 4 Wire.

C-S Flush Key Switch.
Single tole—Donble Pole—3 Wire.

C-S Flush Automatic Switch.
single Pole.

ELECTRICALLY
MECHANICALLY
ARTISTICALLY PEERLESS.

O-S F InBh Double Push Switch—Double Polo.

THE CUTTER ELECTRICAL & MFG. CO.,
S7 So. nth Street, PhUaaelpliia, Pa,, U. 8. A.

THE FALLS

Ml k MacUDe Go.,

Gnyaboga FaUs, Obio.

Mannfactnrers or

Friction Clutciies,

Shafting, Etc.

Special attention given to the
Complete Equipment of

Electric Plants.

BRANCH OFFICES:

8 South Canal St., CHICAGO.

39 Coitlandt St., NEW lOBK.
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WIRE AND CABLES. WIRE AND CABLES.

Received the HIGHEST AWARD OF MERIT at the World's Fair

O^srer sill Coinpetitors-

P.&B. M\ item of snprior merit; ^eit

in Ml ii larp wntities.

WM. H. McKINLOCK, Prest. WALTER C. McKINLOCK, Sec'y.

Metropolitan Electric Co.,
CHICAGO, ILLINOIS.

SALESROOM AND OFFICE, - - 186-188 Fifth Avenue.

P. & B. TAPE,
Absolutely Waterproof.

Tape will not Vulcanize with Heat. Joints properly made with it will outlast,

under ordinary circumstances, any wire covering.

SEND FOR COPY OF ODR NEW CATALOGUE

Just Out!WIRE AND CABLES. WIRE AND CABLES.
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STANDARD ELECTRIC CO.
General Offices: Suite 625, Home ins. BIdg.. flUin ACIl
Works: 313-317 South Canal Street, unlbADll.

'^^^ STMDARD SISTEM OF ARC UGHTl.

FOR

FURTHER

INFORMATION

ADORESS
THE
GENERAL

OFFICES.

The ANNUAL REPORT of your plant, soon due, may

suggest additions or betterments for the purpose of

earning a larger dividend for the year 1894.

Perhaps you have not earned a dividend.

In this case there is A CAUSE.

See to it that your station is equipped with modern

machinery—apparatus known to be efficient, dur-

able, and SIMPLE.
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IF MONEY
IS AN OBJECT;

IF TIME
IS OF IMPORTANCE;

We can be of service to you.

BEFORE BUYING we invite you to cor-

respond with us and ascertain our figures on your require-

ments. It will cost you very little to try this and may save

you much.

TAYLOR, DEE & MACK,
Manufacturers and Dealers in

ELECTRICAL MACHINERY AND MATERIAL,

3-^8 ^ea.r'kyoj'xx St., - CXXXCjAbCt-^.

Patent Sable IS THE BEST BELTING
... MADE . . .

''^^fiif^h^^y Rawhide Belt.

SHDLTZ BELTING COMPANY, - ST, lODIS, HO.

Agents in all Frlncipal Cities,

164 Snminer Street. Boston.
aa.5 Pearl Street, Ikew York.
I)i9 Korth 3d Street, PhUadelphla.

BBANCHES
j
aas Pearl Street, Ikew JVprfc'

STANDARD

"WARD"

ARC LAMPS.
You have seen our spe-

cial offer on 1,000 "Ward"
lamps, direct current. Well,

the sale is fairly under way.
If you desire anything in this

line, let us hear from you
quickly. State full particulars

and quantity that you wish
figures on. "•

Telephone Building,

New York.
Established 1881.

Unity Building,

Chicago.

Hard Rubber Electrical GoodSi
Telephone Receivers, Rubber Rods,

Hard and Soft Rubber Tubing,

Flexible Hard Rubber Tubin?, Hard Rubber Sheets,

Bushings, Battery Cells, Nipples, Phonograph Tubes,

Window Tubes, Friction Tape,
Soft Rubber Socket Covers, Rubber and Leather Belting,

In fact, anything in Rubber,

The Columbia Rubber Works Co.,

169 Lake Street, CHIC&GO.
R. T. WHELPLEY, Manager,

mend for Prices.

WORK SHIPPED ON DAT PROMISED.
EPAIRIN

ewindingU

ARMATURES OF ALL SYSTEMS.
CONVERTERS, RHEOSTATS, LAMP5, ETC.

^Vorkmanshlp Cinaranteed. ^Vrlte ns.

Stanwood Mfg. Co.,
17th and Clark Streets,

CHICAGO.

GRAPHITE SP£CIAIiTI£S
FOB KliBCTKICAI. VBKSi

GmpUte Bods of Tarlons I.enstha, Crom 1-5 Ohm to lOO Ohms Beslstanea
to the ineh. uraphlte Boxes and Crnclbles, Beslstlne Heata

of 4,00O Oegrees. Inanlrles Madly Answered.

IPS. DIXON CRUCIBLE CO., Jersey City, N. J.

EVERY VITAL CLAIM
EVEK MADE FOE

The Stirllns Water-Tube Safety Boiler
CONFIBMED IN THE FOLLOWING

WORLD'S FAIR AWARD
UNITED STATES.

Department F.—M^achinery,

Exkibifor-.S.tivlAnB-^o.^r.-

1647

M<iress.~.^hi,M,gf>.t:Illj.^

Group 69... C2(WS;i-.lil3.«.-,

,

iS;i;A{6j<-.....,later...Sub.e....S.t6am...B.oilex£«.--..

AWARD
Furnishing steam for use of Exhibition, One of the

c-hief characteristics lies in the simplicity %nd consequent low
cost of construction. Boilers consist merely of four cylin^trieal
shells or drums, connected by tubes which form ncjor portion of '

heating surface. Tubefe are expanded Into drum, and practically
the only machine -work recjuired. upon entire structure is that
employed upon the manhole frame in the head of each drum, rtiich is
of the simplest character. Tubes are located in a position sli^t"
ly inclined from a vertical and the tendency of sediment to col-
lect on either the exterior or interloi- surfaces is thereby
reduced to a minimum. The- large mud-drum, located below the
current produced by circulation, insures quiet water in which
mud, ."scale and other impurities may settle. Drum favorably locat*
ed at bottom of rear bank of tubes for receiving deposits which
require high temperature to be precipitated. Bxamination of thesE^
boilers in operation where water used contained large quantities
of lime salts, demonstrated that a small amount of labor was
required to maintain them in a clean condition, and that they
operated with the highest efficiency in this most important
feature and possessed marked advantage. Arrangement of division
plates is such that exit for waste gases is over surfaces where
the cold feed water is just entering, insuring low flue tempera-
tui-e. Use of a fire-brick arch covering grate- enables high furnaoS
temperature to be maintained. These boilers are proportioned so
that the. ratio of horse power to grate is about fifty to one,
ample for economical resu] t. Boilers exhibited show that they
gave practically dry steam. Inner and outer rowsof tubes slightly ,

curved. A chain scraper is passed throi:^ when deposits form on '

surfaces. The tubes are accessible from outside. A single work- ;

man disconnected the four manhole plates and exposed. every tube
in the boiler within a period of five minutes

Extreme simplicity and low cost of "construction. of water
tube boilers. Bxcellenee of design in features pertaining to
fuel economy, and singular adaptability to situations requiring
the use of impure feed icater.

fSigned,} e.aa.....R..

dpproved ; Jphn... A........R.o.shB.,-

.Bar.r.u8.,
Iimimdtial Judge.

President Departmental Committee.

Approved
Chairman £lxsQM}ve ComTiiittee on Awards.

Copyist—&.^-..il....x»- Z)aifi....Eebruary.-.26-,.-18S4.

Subject to change of gtammatical a^Jd typ&writteii inaccuracies.

THE STIRLING COMPANY,
GENERAL OFFICES, PULLMAN BUILDING, CHICACO, ILL.

NEW YORK OFFICE, 7i Oortlaodt St. BOSTON OFFICE, 8 Oliver St.

PBILADELPHIA OFFICE, 418 Walnut St. PITT8BUEOH OFFICE, Conestaga BnUding.
CLEVELAND OFFICE, Cuyahoga Building. CINCINNATI OFFICE, 38 West Third St.
TOLEDO OFFICE, Arbnckle, Ryan & Co. NEW ORLEANS OFFICE, C. S. Burt Co.

MINNEAPOLIS OFFICE, Lumber Exchange.
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WIRES AND CABLES WIRES ANOCABLES

ARE THE ONLY RUBBER INSULATIONS MADE

West of the Allegheny Mountains.
AGENCIES.

jElectrlc Appliance Co., Chicago.
Hess Electrical Co.. Des MolneB,
T. W. Wolfe Electrical Co,, Omaha,
aate City Eiec. Supply and Goo. Co,, Atlantft.
Cleveland Elec. Mfg. Co.. Cleveland.
Post-Glover Electric Co., Cincinnati.
Southern EngineerinB co„ Louisville.
Electrical Engineering Co., MinneapollB.
W. T. Osborn &Co., Kansas City.

MANUPAOTURED BY

The lodiana Mber & Insulated Wire Goi

Office* Marion, Ind.

Boston Office, 220 Devonshire St.,

New York Office, 32 Franhfort St.,

"I

Factory, Jonesboro, Ind.

Fraok W. Brigham, Vlgr.

Aetna Railway Insulators,

Anderson Line Materiali
Manufactured solely by ALBERT & I. M. ANDERSON,

289 to 293 A Street, Boston, Mass.
Correspondence Solicited.

6 to 500 Candle Power.
See that yonr lamps bear our reeistered trade mark

.

NEW YORK & OHIO CO., - Warren, Ohio.
MAKERS OF PACKARD LAMPS.

MANUFACTTJBEE OP

INSULATED EI.ECTRIG WIRE^
FLEXIBLE CORDS and CABLES.

«0O and SOS North Third Street. - - PHILAPBIiPHIA, PA.

BEST OF ALL IS

Hade by J. B. BriliaiE:i.Ii A 'JO., 7« Cortlandt St., New Tork.

Best Oonstiuctloii and Ingredients. Strongest, most Dnrable and Beliable. Size 6x2^, 60 ctfl. per CflU.

LIBERAL DISCOUNTS.

AMERICAN
CARBONS.

Burn them up and burn them down, I ncQ,
g, CARTER & CO..

Tliat is what thev are made for Some Carbons are not fit I
^"''" " Willi y^ wwi|

Tliat is what thej are made for. Some Carbons are not fit

to burn in an arc lamp, they are more suitable for the furnace.

The American Carbon is a success. ( And the prices—^you

Our customers say so and keep right -j ought to know about
on using them, ( them. Write us.

1563 Monadnock Block,

CHICAGO.

"NEW BEACON " '^^'t^??^??^^^

(N. & C. Patents.)
| g C. P. (Tol^ 25 CtS.

Beacon Vacuum Pump & Electrical Company,
nannfactnTers. Irvington Street, BOSTON, 9IASS.

NatioRai India

Rubber Co.'s

Wiresand Cables.
PBEDEKIOK a. MINOTT, General Manager. factory and Offices:BRANCHES: ^_.«.^_. _

NewTorkOfflce.'lS? Broadwar.H.L.Eurdlck.Mgr. DDICTni R I
San Francisco, 577 and 679 MarRet St. IJI1I»J1\JI.,11.1.
Chicago, Metropolitan Electric Co., 186-188 Fltth Ave.

GEO. T. MANSON,
Gen'l Supt

WILLAED L. OANDEE, )^..„„, «.„.„„„ W. H. HODGINS,
H.DUEAKT0HEEVEB,;^«'"«™'''°''»8°"- Secretary.

THE OKONITE COMPANY

^t.ON'^:

LIHITED,

13 Park Row, New York.
INSULATED

WIRES ANpCABLES,
For Aerial, Submarine and Underground Uit.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

BBANCHE8: CIxtoEO, Boston, Phlladelplila, MinneapollB, Cincinnati,
Omaha. I.onlBTllle, St. Z.onlB, Son Francleco, lK»ndon and So. America.

City,

MAGNETO WATCHMEN'S CLOCKS.

flOLTZER-CABOT ELECTRIC CO., 92 Franklin St., Boston, Mass,

Inside View.

Perfect Arc Gut-Out.
GUARANTEED FREE FKOM DEFECTS.

Meets all requirements Board of Underwriters.
Special prices to Central Stations. Write for prices.

The E. G. Bernard Co., Manufacturers, Troy, N.Y.

CHUIAFEST.

Ofttside View

Took HIGHEST MEDAL
FROM ALL COMPETITORS

At the World's Pair, Chicago.
Manufactured only by

THE STAHDARD PAINT CO.,
^ new?o«k.

Chicago Office, 871 The Bookery.
General Western Agente:

UETBOPOI^ITAir EI.GCTBTC CO.,
186 and 188 Fiftli Avenue, CHICAGO, ILL

WESTON ENGINES.
HIGH PRESSURE BOILERS.

COMPLETE POWER PLANTS.

ESTIMATES AHD DKAWINGa SUBMimD.

WESTON ENGINE CO.

PhjladelpmB, Pa.

Painted Post, N.Y.
REPRESENTATIVES : JuUan acholl & Co.. 126
Liberty ai., Wew YorK. Hoffman-RuBsell Co., 82 Lake
St.. Chicago, 111. H. M. Sclpie& Co.. 3d & Arch Sts.,

Scranton Supply Sn Machinery Co. , 131 Wyoming Avenue, Scranton, Pa.

;MANUFACTORiESl"N;UNlTED.5TATK,:.SCOTLAND,:FRANCE;(3ERMSNrMUSTRIA..

THE NEW INCANDESCENT ARC LIGHT.
THE ROYAL ARC ELECTRIC CO., U. s. A. 1 43 Liberty St., New York.



WESTERN ELECTRICIAN. May \2, 1894

EDISON
INCANDESCENT

LAMP.
THE LARGEST USER OF INCANDESCENT LAMPS IN

THIS COUNTRY SAYS:

"We remind you that actual tests of every lamp in the

market, either in this country or in Europe, show that the new

type Fdison lamp equals or surpasses, as to life, sustained

candle power, and all other desirable features, any lamp

burned at the same economy."

AND EVERY OTHER USER OF EDISON LAMPS CONCURS.

^TT-RITE FOR OTJI* C.A.T.A.IjOC3--CrES.

1

GENERAL ELECTRIC COMPANY
P

PRINCIPAL SALES OFFICES:
MAIN OFFICE, SCHENECTADY, N. Y.

Boston, Mass., 180 Summer Street.
New York, N. Y., 44 Broad Street.
Syracuse, N. Y., 844 West Fayette Street.
Buffalo, N. Y.,Erie County Savings Bank Building.
Philadelphia, Fa., 609 Arch Street.
Pittsburgh, Pa., 425 Wood Street.
Baltimore, Md., 18 South Street.
Washington, D. C. 1333 F Street, N. W.
Atlanta, Ga., Equitable Building.
Cincinaati, Ohio, 264 West Fourth Street.
Cleveland, Ohio, 610 Cuyahoga Building.

Chicago, 111., Monadnock Building.
Omaha, Neh., 309 South Street.
Kansas City, Mo., New York Life Building.
St Loi>ia, Mo., Wainwright Building.
Dallas, Texas, Corner Field and Main Streets.
Denver, Colo., Masonic Temple.
San Francisco, Cal.. 16 First Street.

St. Paul, Minn., 403 Sibley Street.
Helena, Moat., Electric Building.
Portland, Ore., Front and Ankeney Streets.

Seattle, Washington, Bailey Building.
For all bnalness oatside the Ualted States and ranada—Thomaon-Houston International Electric Co., Schenectady, N. ¥.

For Canada-Canadian General Electric Co., litd,, Toronto, Canada.



May 12, 1894 WESTERN ELECTRICIAN.

INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

.Allen Husaey Co x

American Eleo. Mfg.Co.... xv

A.raerican Electrical
Works XI

American Hard Fibre Co . xil

Amstutz, N. S xvii

Anderson. Albert it J. M. .. i

Andrews & Haschke x i

Ausonia Electric Co iv

Armstrong, Chas. G xvil

ArnoId.B.J xvli

Babcock & Wilcox Co., The, 1

Baggot, E xii

Baker A Co >^

Ball, Wm. D

Ball A Wood Co., The

Ball Engine Go six

Baacon Vacuum Pump &
Electrical Co 1

Bernard. The E. G. Co i

Bernstein ElectricCo iv

Bishop Gutta Percha Co ... .

Boston Braid Mfg. Co

Brad bury- Stone Ele trie

Storage Co x

Brill Co., J. G xvii

Brownlee Ji: Co x

Brush Electric Co. . : vi

Bryan, Wm. H xvii

Bryant Electric Co

Buckeye Electric Co viii

Bunnell & Co., J. H i

Butler Hard Rubber Co ...
.

C & C Electric Co '-. ix

Capitol Model and Machine
Works -"^'li

Carter A: Co., Geo. G i

Central ElectricCo v

Chicago Insulated Wire Co.

Clark Electric Co., xxii

Clonbrock Steam Boiler vVks xix

Colburn Eleo. Mfg. Co .... xiU

Columbia Rubber Works
Co., The ^xxii

Comstock Co.,The Louis K.xvii

Consolidated Car-Heating
Co xiv

Consolidated Engr.Co.,The.- vil

Cooke, E. D x

Cor. School of Mechanics, xiii

Correspondence School of
Technology si

Crescent Insulated Wire &
Cable Co xi

Cuahingdc Morse

Cutter Electrical •

facturing Co—
Dayton Globe Iron Works
Co xiv

Delaware Hard Fibre Co.. x

Delno A Co., H. E
Diehl A Co ix

Directory, Principal Elec.
and Mech. Engineers., xvii

Dixon Crucible Co., Jos...xxli

Dow Adj uster Co xvii

D'Unger Electric Telephone
Mfg. Co xii

D'Unger Long Dist. Tel. Co. xii

Eastern Electric Cable Co. xi

Edwards, W. S. Mfg. Co

Electric Appliance Co x

Electric Construction &
Supply Co xxil

Elec. Storage Battery Co.,
The iv

Electrician Publishing Co.
viii,->:iv,xv,xvi,Kvil,xviil

Empire China Works x

Fibre Conduit Co., The x

For Sale Advertisements, xii

Fort Wayne ElectricCo

Freeman, S. & Sons Manu-
facturing.Co xix

Fulton Steam Boiler Wks. xiy

General Electric Co ii

General Incandescent Arc
Light Co

Gleason, E. P. Mfg. Co Ix

Goltx & SincUir xvii

Grant, Geo. E xix

Greeley & Co., The E. S

Gregory, Chas. E. Co xii

Hammond Cleat & Insula-
tor Co X

HarrUon International Tel-
ephone Co xii

Hart & Hegeman Manufac-
turing Co xlv

Harrison A Co., W. P

Hayden-Booker Mfg. Co.... xi

Helios Electric Co iv

Hemingray Glass Co xi

Hill, W. S., ElectricCo.... x

Holtzer-Cabot Electric Co. . I

Hornberger Elec. Mfg. Co..

Htiebel A Manger xii

Illinois Central R. R x

Independent Electric Co.. xiv

lud. Rubber A Ins. Wire Co. i

I ihls ACo X

Johns Manufacturing Co.,
H. W viii

KartavertMfg. Co x

Klipstein. A. A Co

Lake, J. H. A D. Co xix

La Roche Electric Wks.. . viii

Lasell A Co., Edw ix

Law Battery Co xiii

Leclanche Battery Co.,The. . xil

Lefeel ACo., James xix

LinkBelt Machinery Co... vii

Little, F. P.. Electrical
Const. A Supply Co.... vi

Manhattan Elec. Sup. Co.. ix

Mather Electric Co

Merrill, Frederick L xvii

Metropolitan Elec. Co... xx

Miamisburg Electric Co... xii

Monrath. Gustave xvii

Moore, Alfred P i

Morse, Williams A Co

Muusell A Co., Eugene.... x

National India Rubber Co. i

New York Insulated Wire
Co XV

New York A Ohio Co I

OkoniteCo., The i

Osborne Steam Engin'g Co. x

Osburn, Harry G xvii

Ostrander A Co.. W.R xiii

Palmer Bros xiii

Perkins Electric Switch
Manufacturing Co

Peru Electric Mfg. Co

Phillips Ins'd. Wire Co . .

.

Phcenix Gla'ss Co

Phosphor-Bronze Smelting
Co., Ltd xix

Queen A Co . Incorporated, xi

Racine Hardware Go xix

Rose Electric Light Supply
Co

Rose Polytechnic Institute, xii

Royal Arc Electric Co i

Shultz Belting Co

Siemens A Halske Elec. Co.

Sioux City Electrical Supply
Co

Siou.x City Engine A Iron
Works — xix

Smith, S. Morgan

Standard Electric Co.

Standard Paint Co ...

.

xin

xxi

Stanley Electric Manufac-
turing Co

Stanwood Mfg.Co xxli

Stilwell ABterce Manufac-
turing Co xil, xill

Stirling Co., The xxii

Stone, O . M . . ; xvii

Taylor, Dee A Mack xxil

Toomey, Frank xii

United Electric Improve-
ment Co XV

Vulcanized Fibre Co xi

Want Advertisements xii

Webster, Warren A Co

Western Electric Co xiii

Western Elec.SupplyCo. ..

Western Telephone Con-
ttructiou Co xiv

Westinghouse Elec. and Mfg.
Co.... xvii

Weston Engine Co i

Whitney Electrical Instru-
ment Co xi

Wirt, Chas x

Worthlngton, Henry R ...

CLASSIFIED LIST.

Ac<*nniDlatorN.
Bradbury-Stone Elec. S. Co.
Electric Storage Battery Co.

Adjastoiisi, liamp.
Dow Adjuster Co.

Aniianclators.
Central Electric Co.
Electric Appliance Co.
Hiiebel A. Manger.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Ostrander ACo., W. R.
Taylo<', Dee A Mack.
Western Elec. Supply Co.

Arc l^anipH.
C A C Electric Co.
Clark Electric Co,
Electric Appliance Co.
Electric Cons. A Supply Co.
Fort Wayne Electric Co.
General Electric Co.
General Inc'd'cent Arc Lt. Co.
Helios Electric Co.. The.
La Roche Electric Wks.
Little. F. P. Elec. C. A S. Co.
Mather Electric Co.
Royal Arc Electric Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
Taylor, Dee A Mack.
Westingnouse El. A Mfg. Co.

Arc i^isiit Cord.
Central Electric Co.
Electric Appliance Co.

Arinntnr*^ Winders.
Andrews A Haschke.
Strtuwooil MTg Co.

Batteries and tlars.
Bradbury-Stone Elec. S. Co.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Carter ACo., Geo. G.
Central Electric Co.
Columbia Rubber AVks. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Greeley A Co., The E. S.

Haydeh-Booker Mfg. Co.
Hemingray Glass Co.
Hill,M'. S. Electric Co.
Law Battery Co.
Leclanche Battery Co., The.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Miamisburg Electric Co.
Peru Electric Mfg. Co.
Taylor. Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Beits.
Central Electric Co.
Electric Appliance Co.
Greely A Co.. The E. S,
Huebel A Manger.
Metropolitan Electric Co.
Ostrander A Co.. W. R.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Beltins,
Cohimbirt Rubber Wks. Co.
Shultz Belting Co.

Boilers.
Babcock A Wilcox Co.. The.
Clonbrock Steam Boiler Wks.
Freeman A Sons Mfg. Co.
Fulton Steam Boiler Wks.
Link Belt Machinery Co.
Racine Hardware Co.
Stirling Co., The.
Weston Engine Co.

Boohs. JElectricai.
Electriciau Publishing Co.

Barsfiar Alarms.
Central Electric Co.
Electric Appliance Co.
GreeleyACo..TheE. S.

Metropolitan Electric Co.
Western Electric Co.
Western Elec. Supply Co.

rables(See Insulated Wires.)
Cables, F.lectric. (See In-
sulated Wires), Copper,
!$heet and. Bar.
American Elec. Works.
Bishop Gutta Percha Go.
Carter A Co.. Geo. G.
Chicago Ins. Wire Co.
Crescentlns.WireA Cable Co.
Gushing A Morse.
Eastern Electric Cable Go.
General Electric Co.
Bill, W. S. ElectricCo.
Ind. Rub. A Ins, Wire Co.
Metropolitan Electiic Co.
Moore, Alfred F.
New York Ins. Wire Co.
Taylor, Dee A Mack.
Western Electric Co.

Carbons. Points ^Plates.
Central Electric Co.
Law Battery Co.
Leclanche Batterj' Co.
Metropolitan ElectricCo.
Western Electric Co.

Car-Heatero, Electric.
Consolidated Car-HeatlngCo.

Cintehes, Friction.
Lake, J. H. A D. Co.
Link Belt Machinery Co.

Cnndnits.
Fibre Conduit Co., The.

Const -action & Repairs.
AIlen-Hussey Co.
Amstutz, N . S,

Andrews A Haschke.
C A C Electric Co.
Capitol Model A Mach. Wks.
Comstock Co., Tlie Louis K.
La Roche Electric Wks,
Little, P. P. Elec. C. A S. Co.
Mather Electric Co.
Osburn, Harry G.
Stone, O. M
Wirt, Chas.

Contractors and Electric
liight Plants.

AUen-Hussey Co.
Am>tutz. N. S.
Armstrong, Chas. Q.
Arnold, B. J.
Ball, Wm. D.

. Brush Electric Co.
Bryan, Wm. H.
C A C Electric Go.
Capitol Model A Mach. Wks
Carter A Co.. Geo.Q.

aClark Electric Co.

Colburn Electric Mfg. Co.
Comstock Co.. The Louis R.
Consoliduted Engineering Co.
Fort Wayne Electric Go.
General Electric Go.
t;oltz A Sinclair.
Hill, W. S. ElectricCo.
La Roche Electric Wks.
Little, F. P. Elec. C. AS. Co.
Mather Electric Co.
Merrill, Fredeilck L.
Monrath, Gustave.
Osburn, Harry G.
Siemens A Halske Elec. Co.
Stone. O. M.
United Elec Improvement Co
Westinghouse Elec A Mfg. Co.
Western Electric Co.

Vovpt»r,
Law Battery Co.
Miamisburg Electric Co.

Copper Wires.
American Electrical Works.
Bernard Co., The E. G.
Bishop Gutta Percha Co.
Bunnell A Go , J. H.

- Garter A Co., Geo. G.
Central ElectricCo.
Chicago Jus. Wire Co.
Crescent Ins.Wire ACable Co.
Electric Appliance Co.
General Eectric Co.
Independent ElectricCo.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co.. The.
Phillips Insulated Wire Go.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Cross-Arms, Pins and
Brackets.
Anderson, Albert A J. M'.

Brownlee A Co.
Central Electric Co.
Electric Appliance Co.
Metropolitan Electric Co.
Taylor, Dee A Mack.

Cnt-Onts and H^vitches.
Anderson, Albert A J. M,
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
C. A C. Electric Co.
Carter A Co., Geo. G.
Central Electric Co.
Cutter Electrical A Mfg. Co.
Electric Appliance Co.
General Electric Go.
Hammond Cleat A Ins. Go.
Hart A Hegeman Mfg. Go.
Hill, W. S. Electric Co.
Huebel A Manger.
Little, F. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Perkins Elec. Switch Mfg. Go.
Sioux City E. S. Co.
Taylor, Dee A Mack.
Western Elec. Supply Co.

Desk liiehts.
Cooke, E. D.
McLeod. Ward A Co.

Dynamo >

Brush Electric Co.
C. A G. Electric Go.
Clark Electric Co.
Colburn Electric Mfg Co.
Fort Wayne Electric Co.
General Electric Co.
Gregory, Chas. E. Co.
La Roche Electric Wks.
Mather Electric Co.
Palmer Bros.
Rose Elec. Light Supply Co.
Siemens A Halske Elec. Go.
Standard Electric Co.
United Elec Improvement Co
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Blectric KailTrays.
Brush Electric Go
General ElectricCo.
Siemens A Halske Elec. Co.
Westinghouse El. A Mfg. Co.

Klectrical and. mechani-
cal Engineers.

Allen-Hussey Co.
Amstutz, N. S.

Armstrong, Chas. G.
Ar, old, B.J.
Ball,Wm. D.
Bryan, Wm. H.
Com tock Co., The Louis K.
Consolidated Eog. Co.
Goltz A Sinclair.
Merrill, Frederick L.
Monrath, Gustave.
Osborne Steam Eng. Go.
Osburn, Harry G.
Stone. O. M.
Wirt, Chas.

Electrical Instruments.
Anderson. Ibert A J. M.
Bernard Co., TheE. G.
Bunnell A Co., J. H.
Carter A Co., Geo. G.
Central Electric Go.
Electric Appliance Co.
General ElectricCo.
Greeiey A Co., The E. S.

Hill. W. S. Electric Co.
Little, F. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Queen A Company, Incorp.
Taylor, Dee A Mack.
Western Elec. Supply Co.
Whitney Elec.Instrument Go.
Wirt, Chas.

Fl«'ctrical l*^pecjalties.
Andrews & Haschke.
Capitol Model A Mach. Wks.
Cooke. E. D.
Electric Appliance Co.
Holtzer-Cabot Electric Co.

»l»cfric Nlat.'».
Independent Electric Co.
Taylor, Dee A Mack.

Electrollrrs, etc.
Baggot, E.
Edwards, W. S. Mfg. Co
Gleason, E. P. Mfg. Co.
Phoenix Glass Co.

Electro-Platinff iVItchY.
Colburn Electric Mfg. Co.

EleTatorM, Electric.
Morse, Williams & Co.

Entwines, titearn.
Ball A Wood Co., The.
Ball Engine Co.
Freeman Sons Mfg. Co.
Racine Hardware Co.
Sioux City Eng. A Iron Wks.
Toomey, Frank.
Weston Engine Co.

Pun «»Dints.
Diehl A Co.

Fibre

.

Amc-iican Hard Fibre Co.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Metropolitan Electric Co.
Standard Paint Co.
Vulcanized Fibre Go.

Fire Alarms.
Butler Hard Rubber Co.
Columbia Rubber Wks. Go.
Western Electric Go.

Fuse Wire.
Electric Appliance Go.
Independent Electric Co.

(Was Liigrhtlng, Electric.
Holtzer-Cabot Electric Co.

In ears.
Grant, Geo. B.

<iTeneral Klec. tinpplles.
Anderson. Albert A J. M.
Ansonla IClectric Co.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell ACo., J. H.
Capitol Model A Mach. Wks.
Carter A Co., Geo. G.
Central Electric Co.
Colburn Electric Mfg. Co.
Cooke. E. D.
Gutter ElPCincal A Mfg. Go.
Electric Aptliance Co.
Greeley A Co., The E. S.

Hammond Cleat A Ins. Co.
Hayden-Booker Mfg. Go.
Hill, W. S. ElectricCo.
Holtzer-Caoot Electric Go.
Law Battery Go.
Little, F. P. Elec. G. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electrip Co.
Palmer Bros.
Peru Electric Mfg. Co.
Queen A Co., Incorp.
Sioux City Eleo. Supply Co.
Taylor, Dee A Mack.
Western Elec. Supply Co.

Glitbes and Ulertrical
Glassware.

Baggot, E.
Gleason E. P. Mfg. Go.
Hemingray Glass Co.
Phwnix Glass Co.

tirrapliite s^peclalf ies.
Dixon Crucible Co., Jos.

Hard Rubber Goods.
American Hard Fibre Co.
Butler Hard Rubber Co.
Columbia Rubber VVks. Co.
Delaware Hard Fibre Co.

Insulators Hi>d Insniat-
inff materials.

American Hard Fibre Co.
Anderso.i, Albert A J. M.
Andrews A Haschke.
Bernard Co,, The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Butler Hard Rubber Go.
Garter ACo., Geo. G.
Chicago Ins. W ire Co.
Columbia Rubber Wks. Co,
Cutler Elec. A Mfg. Co.
Delaware Hard Fibre Co.
Electric Appliance Co.
Empire China Works.
Fibre Conduit Co., The.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Hill, W. S. Electric Co.
Holtzer-Cabot Electric Co.
Ind. Rub. A Ins. Wire Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Little, F. P. Elec. C. A S. Co
Manhattan Elec. Sup. Go.
Metropolitan Electric Co.
Moore, Alfred F.
Munsell A Co.. Eugene.
National India Rubber Co.
New York Insulated Wire Go.
Okonite Co., The.
Peru Electric Mfg. Co.
Phillips Insulated Wire Go.
Standard Paint Co.
Taylor, Dee A Mack.
Vulcanized Fibre Co.
Western Elec. Supply Go.

Insulated Wires and
Cahles—aiaeoet W^ire.

American Electrical Works.
Bishop Gutta Percha Co.
Bunnell A Co. .J. H.
Carter A Co., Geo. G.
Central Electric Co.
Chi:ago Ins. Wire Co.
Crescentlns. Wire ACable Co.
Gushing A Morse.
Eastern Electric Cable Co.
Electric Appliance Go.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred P.
National India Rubber Co.
New York Insulated Wire Go.
Okonite Co., The.
Phillips Insulated Wire Go.
Taylor, Dee A Mactt.
Western Electric Co.
Western El' c. Supply Co.

Lamp Shades.
Cooke, E. D.

JLamps, tncandescent.
Am. Electric Mfg. Co.
Beacon Vacuum Pump A
Electrical Co.

Bernetein Electric Co.
Buckeye Electric Co
Carter A Co., Geo. G.
Central Electric Co.
Electric Appliance Co,
General Electric Co.
Lasell AGO., Edw.
Matner Electric Co.
Metropolitan Electric Go,
New York A Ohio Co.
Royal Arc Electric Go.
Taylor, Dee A Mack.
Westinghouse Elec AMfg.Co.

Iflffhtnlns Arresters.
Central Electric Go.
Electric Appliance Co.
Hill, \V. S. IClectric Co.
Wirt, Chas.

magnet ^Vire.
(See Insulated Wires.)

Jflechnnleal machinery.
Link Belt Machinery Co-

rn lea.
Johns Mfg. Co., H. W.
Munsell A Co., Eugene.

SUntngApparatns, Elec.
General Electric Co.
Independent ElectricCo.
Westinghouse El. A Mfg. Co

motors.
Brush Electric Co.GAG Electric Co,
Colburn Electric Mfg. Co.
General Electric Co
Gregory. Chas. E. Co
La Roche Electric Wks.
Mather Electric Co.
Palmer Bros,
Sioux City E. S. Co.
Taylor, Dee A Mack.
Westinghouse El. A Mfg. Co.

Paints,
Standard Paint Co.

Phosphor BroDze.
Phosphor Bronze Sm. Co. Ltd

Platinnm.
Baker A Co.

Poled.
Brownlee A Co.

Porcelain.
Empire China Works.
Peru Electric Mfg. Go.
Phiji'uix Glass Co.

Pubiishe* s. Electrical.
Electrician Publishing Co.
Ph(t;nis Glass Co.

Push tfU'tons.
Central Electric Go.
Electric Appliance Go
Hueljel A Manger.
Metropolitan ElectricCo.

Rheostats.
General Electric Co.

Sal A mmoniac
Innis A Co.
Klipstein, A. ACo.
Law Battery Co.
Hayden-Booker Mfg. Co.

tSecond-Haud Electrical
machinery.

Gregory, Chas, E. Co.
Rose Elec, Lt. Supply Co.

811k Braid.
Boston Braid Mfg. Co.

eilate.
Independent Flectric Co.

Speabin;; Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R.
Western Electric Co.

Speed Indicators.
tiueenACo. Incorp.
Whitney Elec. Instrument Co
mteam Beating.
Webster A Co., Warren.

Steam Pumps.
Worthlngton, Henry R.

Storage jf aiteries.
Bradbury-Stone Elec. S. Go.
Electric Storage Battery Co.

StuTes, Electric.
Consolidated Car-HeatingGo

Street Cars.
Brill, J. G. Co.

Tapes, Insulating:.
American Electrical Works.
Central ElectricCo.
Crescent Ins.Wire ACableCo.
CushingA Morse.
Chicago Ins. Wire Co.
Electric Appliance Go.
Metropolitan Electric Go.
Moore, Alfred F.
New York Insulated Wire Go
Okonite Co., The.
Phillips insulated Wire Co
Standard Paint Co.
Taylor, Dee A Mack.

Telegraph Appuratas.
Central Electric Go.
Electric Appliance Co.
Greely A Co., The E. S
Metropolitan Electric Go
Stone, O. M.
Western Electric Co.

Telephones,
Columbia Rubber Wks. Co
D'Unger Elec. Tel. Mfg. uo
D'Unger Long Dist. Tel. Co.
Harrison Int. Telephone Co
Lasell A Co., Edw.
Manhattan Elec. Sup, Go.
Palmer Bros.
Western Electric Co.
Western Tel. Const. Co.

Trau sformers

.

Hornberger Elec. JIfg. Co.
Stanley Electric Mfg. Co
Taylor, Dee A Mack.
Western Elec. Supply Co

Trircks. Electric tJar.
General Electric Go.
Westinghouse El. A Mfg. Go.

Tnrbine tVheels.
Dayton Globe Iron Works Co
Leffel AGo., Jas.
Smith, S. ^lorgan.
Stilwell A Bierce Mfg. Co.

IJniversiiies.
Cor. School of Mechanics.
Correspondence School of
Technology,

Rose Polytechnic Institute.
Tarnishes.
Standard Paint Co.
Water Beaters.
Webster A Co., Warren

Water ^Vheels.
LeSel A Co.. Jas.
Smith, S. Morgan.

Wire, Bare.
Anderson. Albert A J, m.
Bishop Gutta Percha Co.
Central Electric Co.
Crescent Ins.Wire ACableCo
Electric Appliance Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co
National India Rubber Co

.

OkoniteCo., The.
Phillips Insulated Wire Co.
Taylor, Dee A Mack,
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STREET LIGHTING FROM ALTERNATING CURRENT DYNAMOS.
Lamps, Series Sockets,

New Prices given on Street Fixtures, Poles,
Bank Boards, Meters

And all accessories for the use of SERIES LAMPS on ALTERNATING CURRENT DYNAMOS.

This system permits a PBOFITABLE and SATISFACTORY method of street illumin-
ation and should be investigated by every plant using alternating current apparatus,

WRITE FOR FURTHER PARTICULARS A^^O PRICES.

OT7R SERIES LAMPS
Will show you a COMPARATIVE SA VING equal to their FIRST COST in POWER CONSUMED.

BERNSTEII^I ELECTRIC COMPANY, 620 Atlantic Ave., Boston, Mass.

ASSIGNEE'S SALE.
Notice is hereby given that the undersigaed As-

siffuee will receive bids in writing for the entire unsold

stock of The Ansonia Electric Company, insolvent, or

any porlion thereof, situated in Cook County, Illi-

nois; also for the book accounts and bills receivable;

also for the good will, electrotypes, catalogues, and all

other property of said company, situated ia Cook
County, Illiuois.

Bids may be made for all or any part of the

foregoing items, or for any part of the said jDroperty.

Bids will be received at the office of the said Assignee,

No. 102 Michigan Avenue, Chicago, Illinoi?, until 12:00

o'clock noon. May IC, 1894.

The stock on hand alone is estimated to be

w^orth at forced sale prices, at least !|20,000. Lists of

stock and the stock itself may be seen at the above

address, and lists of the larger part of the stock will be

mailed to anyone on application. A certified check

must accompany each bid for 10 per cent, of the bid,

which will be returned to the bidder if the bid is not

accepted. Terms cash. All bids subject to approval

by the County Court of Cook County. Bids have al-

ready been received which will be accepted if no better

shall be offered. Write us for information, which will

be cheerfully given by mail or otherwise, on application.

J. B. WALLER, Assignee.

THE HELIOS LAMP FOR STREET LIGHTING.

^Kt^BARNGS BROTHERS,
U'inuf i.tiaf

Steam l^noiiicri iiiiS ISoilcca,

I'lHhn. Iron Pdidp*, Haii,«Cuilni>. -

Muquokttn, lowti - — 18§ ^

01-^^-t*^

y..^ J.̂T'-u^

HELIOS ELECTRIC CO., 1310 Filbert St., Philadelphia.
Eastern Agentst STANLEY ELECTBTO MFG. CO., Pitlsfield, Mass.
THE MODNTAIN ELECTRIC CO., Denver Colo., Ageats tor Colorado, Utah, Wyomltg,

New Mexico and Arizona.
Western Agents: THE CENTRAL ELECTRIC CO., Chicaeo, 111.

Southwestern Agents: ST. LOUIS ELECTRICAL SUPPLY CO., St. Lonis, Mo.
Canadian Agency: CANADIAN GENERAL ELECTRIC CO., Toronto, Canada.

THE CHLORIDE

ACCUMULATORi
Cells from lO to 5,000 amp. Hours

Capacity,

Central Station and Traction Cells a Specialty.

BATTERIES FOR ISOLATED LIGHTING AND
POWER PLANTS.

Catalogue gives FACTS and FIGUBE3.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Buildingr*

PHILADELPHIA, PA.
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Just as soon as we have this spring moving completed—it's been an awful

iWOVin^. job—and get our establishment once . more in apple-pie order, we wish to

have our ofTicial photographer bring his concession over and "take us" in-

side and out. We will have pleasure in publishing the views of our splendid habitation, so

that our friends may know just how we look.

Orders
Our stock and our shipping room is in perfect working trim and we can

assure every patron that orders will receive the usual prompt and careful

.=»=^_*l —

_

attention. Don't forget that we are the special agents for the Helios Low
—-—— Tension, Alternating and Direct Current Arc Lamp, unquestionably

the most perfect arc lamp in use to-day. It is absolutely safe,

requires no special wiring, and affords to the station manager

opportunities of profitably pleasing his customers which can be

improved in no other way.

Special descriptive catalogue to any address.

The Helios

Alternating -«

Direct Current

Arc Lamp.

A Discourager

of Hesitancy

—

it occurs to us that this is a particularly happy time to encourage

the perusal of our Trade Papers—especially the advertising pages

—

also to encourage the transmission of "orders" to the place where

they will do the most good. We, at least, are interested in knowing

to what extent we reach the possible buyer and in a measure to test

this we call attention to the affixed Coupon, which will fully ex-

plain itself.

DISCOUNT COUPON.

This Coupon attached to any order reaching

us on or before May 15, 1894, will entitle the

purchaser to an extra discount of 5 per cent.

Central Electric Co., Chicago.

The Central Electric Co.,

173-175 ADAMS STREET,

Formerly
116-11S Franklin Street. CHICAGO.

^
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THE BRUSH ELECTRIC CO.,
CLEVELAND, O.

Arc Lighting Apparatus,

Incandescent Lighting Apparatus,

Alternating Current Apparatus,

Electric Motors and Generators,

Arc Lamps.

Ageoclee Id all large cities.

The Russell & Officer Electrical Construction Co., Denver, Col.

Bagnall and HlUes, Yokohoma, Japan.

Don't make a
Alternating Arc
investigating .^v^

By Buying any
Lamp before

the

MOIT-ARC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-
equaled simplicity with absenceof all objectionable features heretofore
present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers will be STUCK on because they don't
have to MONKEY with it every few days, taking it down to clean

and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY CO., Buffalo, N. Y.
C. M. ANCIER & CO., Agents for New England.

16 Bedford St., Boston, Mass.
McDOUCALL, LUCAS & CO., General Western Agents,

"The Rookery," Chicago, III.
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The Link-Belt Machinery Co.,
Engineers-Founders—Machinists,

General Office and Works, 39th St. and Stewart Ave.,

City Sales Office, 21 and 23Soutii Jefferson Street, CHICAGO. U.S. A.

^-^.^.^.^.

Manufacture The CaldTvell

Standard Water Tube Safety Boiler.

ABSOLUTE

SAFETY

WITH

HIGHEST

POSSIBLE

EGONOMK.

TIE Ll-BELTMIS,
1^ Link-Belt Machinery Co., \

I

Chicago.
I I

I Link-Belt Engineering Co., /

Philadelphia and New York.'

DESIGNERS AND BUILDERS OF

Machinery for Handling Coal and Ashes.
We have equipped the power plants of the following well'known firms with machinery for handling
coal from cars, barges and wagons to botl ers, and for taking ashes from under boilers to dump:

NevtT York Edison Co., Elm and Pearl Streets, New York.
Pabst Light, Heat & Power Co., Milwaukee, Wis.
Milwaukee Street Railway Co., Milwaukee, Wis.
Cass Avenue and Fair Grounds Railway Co., St. Louis, Mo.
West End Street Railway Co., Boston, Mass.
New York Steam Heating Co , New York.
Washburn & Moan Mfg. Co., Waukegan, 111.

Spreckles Sugar Refining Co., Philadelphia, Pa.

Illinois Steel Co., Joliet, 111.

Illinois Steel Co., South Chicago, 111.

Auditorium Hotel, Chicago.

P. Schoenhofen Brewing Co., Chicago.

Pabst Brewing Co., Milwaukee, Wis.-

Franklin Sugar Refining Co., Philadelphia, Pa.

Anglo-American Packing & Provision Co., Union Stock
Yards, Chicago, and many others.
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BUCKEYE
Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland. O.

TO FIT ANY
STANDARD SOCKET.

Judge Hicks' decision against tlie

Edisoi) Company ami in our favor,

frees these lam]js from any taint of

infringement. Order no other.

i%IDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

MASICFACTCflKU BY

PHILLIPS INSULATED WIRE CO.
NEW YOEK OFPIOB: 39-41 Oortlandt Street. FACTORY: PAWTUCKBT, R. I.

AeENCIES

:

Electric Appliance Co., CHICAeO. Partrick & Carter Co . FHILiADEI^PHIA. Electrical BneineerlnK Co., SIINNEAPOliIS.

Edward Dyer Peters, Jr., M, E., M. D.

SECOND EDITION, REVISED AND ENLARGED.

Price, Postage Prepaid, $4 00.

THE HOST COMPLETE WORK OF ITS KIND PD6LISBED.

Electrician Publishins Co.,
Q Laheside Bldg. CHICAGO, XLIv

MOULDED MICA
Trolley Line Insulators.

Perfectly Insulated, Stioig, Safe.

Tree Insulators^ Weatherproof
Sockets, JEtc.

240-242 Randolph St., Chicago, III.

NEW YORK. PHIL.t.DEl.PHIA.

VULCA6EST0N
Bushings,

Magnet Spools,

Controller Pieces,

Etc., Etc:

We Want Western Business.

U ROCHE ALTERNATORS.
MANDFACTDRED IN SIZES FROM

25 to 5,000 Lights,

SINGLE OR MULTIPHASE.

Direct Connected Dynamos.

Direct Cnrrent Generators.

PHILADELPHIA, PA.

DISTRICT OFFICES:

ITew York, San Francisco,

Boston, Chicago,

KnoxvlIIe, St. lionis,

Cincinnati, Pittsbnrg, Mobile,

1,000 Light Alternator.

HOOD & OSBURN, 239 La Salle Street,
OSCXO^A-OhO.

OWEN FORD, Rialto Buildins,
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The C & C Electric Company
rvl.A.lSILJF^.A.Ci:TrT-rF=2^]=2^ CDF^

MULTIPOLAR DTNAMOS,
Direct Driven or Belted, in sizes up to 250 H. P.

BIPOLAR DYNAMOS,
up to 100 H. P.

Electric Motors, Automatic or Hand Controlled.
Complete Plants for Power Transmission.
Isolated lighting plants. Central Station Apparatus.

General Office:

143 Liberty Street, NEW YORK.
RKAiiir'n n«.«iwr.ira. 5 CHICAGO. 801 lUadiBOn St., BOSTON, 63 OIlTer St..KBANLIf OFFICKS

. | ciiEVEIiAiuD, Cuyahoga Building. FHU>ADEL.PH1A, 633 Aroh St.

Works: GARWOOD, N. J.

on CENTRAL R. R. of N. J.

INTELLIGENT BUYERS
of lamps, who have not as yet tried

our

" MONARGHS,"
are doing themselves an injustice

in not giving them one trial. T/y

it and see if what you may have

thought of them is all right, or all

ivrong.

We are Western Agents 'for the Viaduct Prod-

ucla, including T£IiGPHOSiBS, Switch-
boards, nagaeto Bellp, Receivers,
TraiiBmitlf I'S, etc., etc. Write for our de

sc'iptive pamphlet. These goods are generally

acknowledeed to be the best on the market.

EDWAKD LiSELL & CO., 225 Dearborn St., Chicago.

We are prepared to furQieh flrBt-cIass telephone receivers In quan-
tities at very low prices-

Our complete outfit, including transmitter, receiver and signaling
apparatus, wilt be ready for delivery after February 15th. These
outfits will have an autoniatic circuit-changing device, which we
guarantee is no infringement.

"IVe are headquarters for telephone receiver shells, per-
manent bar magnets, magneto bells, line material, etc.

THE MESCO DRY BATTERY
Is recommended for telephone transmitter and all other open circuit
work. Over 200,V0U ia use. PHICE1«1 1KJBUUC£I>,
making it the cheapest reliable open circuit battery on earth

,

0£T OUR PRICES on Leclanche batteries, zincs, Manhattan
door opener (no push-out spring required), watchman's clocks (just
out). Special low prices on speaking tnbes, whistles, bronze push
buttons and annunciators. We have a Job lot of spun, bronze and
nickel plated push buttons.

If you win send ua your address we will get some of your trade

.

Manhattan Electrical Supply Co.,

36CortlandtSt., NEW YORK.

WIRE AND CABLES.
Every Telephone Company in Ihe

United States is nsingKeriteWire

and Gal)les. Ke- ' rite is tlie Stand-

ard of Higli Grade
I

Insulation, and

will Cnt Last and Ont Glass

any otber on the Market.

SEND FOB SAHIFLiES AND PRICES.

GUSHING & MORSE.
General Western Agents,

225 Dearborn St., Chicago.

W. R. BRIXEY, Mfr.

203 Broadway, New York.

THE DIEHL ELECTRIC FANS.
NO BELTS. NO SHAFTING.

CEILING,

FLOOR COLUMN,
COUNTER COLUMN
FANS

FOR DIRECT CURRENT.

NEW TYPE
DESK PROPELLER FANS

FOR DIRECT
OR

ALTERNATING CURRENT.

Seudfor Catalogue coutaiiiiug cut ofournew "ELECTKOLIEK"FAN.

0==-^-,^

DIEHL & COMPANY 380 Broadway, New York City.

GLEASON'S STANDARD FIXTURE CUT-OUTS, ETC., .ETC.
GLEASON'S LIGHTING-BUG CUT-OUT.

Enlarged cut showing construction of Gleason's Porcelain Lighting-
Bug Cut-Out covered with porcelain.

FULL SIZE CUT (When Closed)

OF

Gleason's Forcelais Li^biin^-Bu^ Cui-Qut,

with porcelain cover.

Smallest Covered Solid Porcelain Cut-Out

on the Market.

Price Each, Complete, 22i cts. Liat,

PRICES

SUBJECT

TO

REGULAR

DISCOUNT,

(Without Cover.)

Price Each lO cts., in Porcelain.

FIXTURE WIRE
SEPARATE FROM FUSE WIRE
WHILE ON SAME BINDING POST.

Best and Smallest Cut-Out Made.

E. P. GLEASON MFG. CO.,

181 to 189 Mercer St.,Chicago Office:

91 DEARBORN ST.
F. L. Johnson, Manager.

COR. HOUSTON ST.,

NEW YORK CITY,
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WEARE STILL
Milking prices that bring us llie business on Eiectrical Sujipliis ami

lligli Gnuie Spcclaltios.

GET OURLATEST
Pilcos on Paclsaici Lamps. They will surprise you.

If you are in tlic market with a large order for lamps it will pay you to conimunicalt'

Willi us at once in regard to it.

Remember, we are talking about

The PACKARD LAMP.
The best on the market.

ELEOTRIO APPLIANCE COMPANY,
Electriral !!>u|ipIUn. '^-f JHadison Street, CHICAGO

The Osliome Steal Engineering Co.,

Rooms 7I4<715, 167 Dearborn S;. • Chicago.
Repreeentatlve work now In course of construc-

tion, 2,000 H. P. Heat, Light and Powet Plant for

the Pabst Heat, Light & Poorer Co., Milwaukee, Wis.

Those who contemplate the construction of simi-

lar plants on improved and econoinlcal Unas will

do well to communicate with us. First, be sure

you will ^et the best, then go ahead.

SAL-AMMONIAC.
finaranteed Over 99 Per Cent. Fare.

101 Klnzie St.. Chlcseo.

OCTAGONAL PINE POLES,

NORWAY PINE CROSS-ARMS,

WHITE OAK PINS.
It will pay yoH to get oar prices.

BROWNLEE & CO.. Detroit. Mich.

WIRT INDICATORS.
I have purcli.ised the Wirt L;ibijriitory from tlic ussinrn'c ol the Ansonia Electric

Co., togc'tiier witli a large stock of Wirt indicators; lliesc instruments are all new and
in first class condition. Tliey include indicat rs for direct and alternating current
ranging from 10 to 1,000 amperes and from 2* to 3,000 volts. While ihis slock lasts I

will make extremely low prices. Apply to the undersigned or to your regular dealer

CHAHI.BH IVIRT, 50 Sth Avenue, Clilcaao, III.

ILLINOIS CENTRAL

Chicago''^

SOLID VESTIBULE TRAIN
Djiily at 'J-M) p m. from Ohicago. New aod ele^'&ut !

equipment, built expressly for this service. Traia I

li^.hted throughout by (fas. Tickets and further
information of your local licliet agent, or by ad-

^

dressing A. H. HA.^SON, U. f. A. 111. I

Cent It. B. Cliifago, III. 1

Cleats, 2 or 3 wire, glazed, $30. pr 1,000

Insulators, " 12,
"

Rosettes, fiii'ksB, " 6." 103

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

-.• INSULATOR COMPANY,
15 Custom House St., Boston.

All Sizes

HiMICA
For Electrical Purposes.

ETI&ENE MUNSELL & 00.,
818 Water Street, Mew York.

f . H, SILLS, 86 Late Street, CHICAGO, ILL.

Sole Agreuts for "Micanite."

I
OflCELAiN^

[ANUFACTORY.

^^^/^'(/'^^^ftol^^"^^^^Fr^^'

KARTAVERT.
HARD FLEXIBLE FIBRE IN SHEETS, RODS. AND TUBING-

For Electrical and Mechanicnl Purposes, Railway Dust Guards, Washers,
and Packings. Pat. Insulating Cleats.

MANUFACTURED BY

TBE KtRTAVEKT MFG. CO., VilmlD^ton, Del.

DELAWARE HARD FIBRE COMPANY.
THE BEST ORIGINAL SUBSTITUTE FOR HARD ROBBER.

Adopted by the leading Electric Companies of the United States and Europe.

A More Satisfactory Insalator at Half the Cost.

Send for Our Illustrated Catalogue.

FACTORY, Wilmington, Del.,
Store, 15 Long' Lane, LONDON.

CHICAGO AGENT,
J. L. Thompson, 107 Dearborn Street.

iLAOi^INUM
P: For all Purposes.

Scrap and Native Platinum Purchased.
BAKER & CO., 408-414 New Jersey

Kailroad Ave., Newark, N. J. C
ONTRACTORS.
Electric Light Wiring, Fire Alarm Syatems

Annunciators, Bells, Tubes, etc.

THE ALI-EN-HUSSET COjMPANY,
Tel. 3626. S25 Dearborn St., Chicago.

COOKE SHADES

AND STAND.

SHADES (patented), made of thin,

polished brass, lacquered, brilliant,

beautiful, ligbt and entirely new. Easily

and securely adjusted to standard sock-

ets. (No Collar) Price ^6 oo per

dcz. Good discount to trade.

3TANDS (patents pending). Set

•screws, front and back, elevate, turn

and hold the lamp at desired angle,

saving the eyes. Price $2.50 each.

Discount to the trade.

A set of samples (as shown in cut), sent

on receipt of $3 00.

Write for folder, etc.

1^. D. COOKZSy Manufacturer,

00 1 -4 Unity Building, CHICAGO. ILL.

Tlie Best Underground Conduit for Electric "Wires.

LIGHT, STRONG AND DURABLE. NOT AFFECTED BY ACIDS OR ALKALIES.
A PERFECT INSULATOR.

"Write for Information. Send for Ne-w Catalogue.

Itlnnii/actitrea exclusively Vntler Hasic Patents, By

45 Broadway, NEW YORK.
WORKS: ORANGEBURGH, N. Y.THE FIBRE CONDUIT CO.,

Look out for THUNDER storms tiud pio-

tect yourselves and apparatus by ordering at

once the

Doane Lightning Arrester.

It is absolutely positive, and limils the current

following the lightning discharge to an amount
that cannot do any possible injury.

HIGH GRADE RAILWAY, INCANDESCENT,

ALTERNATING OR POWER SWITCH BOARDS
AND SWITCHES.

Send for Catalogue.

W.S.Hill Electric Co.,
No. 133 Oliver St., BOSTON, MASS.

CHICAGO: Central Ekctric Co.

NEW YORK; Elson & Brewster Eng. Co.,

Ko. 143 Libeny Street.

The "Ideal" Storage Battery
For all Classes of fork where LigM aM Power are Repirei.

NORTH AMERiCA'N PHONOGRAPH COMPANY.
Chicago, III., September 13, 1893.

MESSRS. BRADBURY-STONE STORAGE BATTERY CO., Lowell, Mass.
Gentlemen:—We take a threat deal of pleasure io beinff 'ible to Uud the merits of the Bradbury-

Stone Ideal Sloraee Battery for vise in conaectioQ with (he Phonograph. Within the last few months
ve have purchased in all sevend hundred of your cells, and have shipped them oo orders to various

parf.>^ of tho country in almost every conceivable manner. They have withstood the most severe testa,

and have in all cases given entire satisfaction.
Yours traly, THOS. K. LOMBARD, General Manager.

Tliousands in use all over the country.

Bradbury-Stone Electric Storeiie Co.,

Boston Office, Ml Exchange Bldg. LOWELL, MASS.
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EuoKNE F, Phillips, Prest. W. A. Haxbawat, TreaB, W. H. Sawtbb, Seo'y.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, R. I.

RAILWAY FEEDER AND TROLLEY WIRE,
ElBCTBIC LIGHT LINE WIRE,

Incandescent and Flexible Cords,
AMERICANITE. MAGNET.
OFFICE AND ANNUNCIATOR
FARADAY CABLES. WIRES,

NEW YORK OFFICE, P. C. Ackermna, lOOortlencit Street.

MONTREAL BRANCH, Eugene F. Phillips' Electrical Works

ESTABIilSHED 1848.

HEMIN6RAY GLASS CO.
OFFICE, COVINGTON, KY. FACTORIES, HDNCIE, IHD.

Standard Screw Class Insulators, Floor Insulators,
Class Break Knobs, Battery Jars,

Arc Light Globes for All Systems,
Colored Class Insulators, to designate dlff^erent currents.

WORK ON SPECIAL DESICN8 A FEATURE.
Send Model or Drawing and we will furnish estimates.

THE

"CLARK" WIRE. ®
For Switchboard, Railway and Motor use, we make all

aizee of Stranded and Flexible Wire and Cables with Clark's

iDSuIation.

The Clark Wire has been before the public and in uee for

the pn3t nine years, and has met with universal favor.

Thousands of miles of this wire have been sold, and

are in uee throughout the United States and Foreign Coun-

tries, and the demand for it is constantly increasing, because

it always gives perfect satisfaction.

Western Agents,

GREAT WESTERN MFG. CO.,

Chicago, III.

In a Letter from the Inspector of the Boston Fire Under

writers' Union, he states: "A Thoroughly Reli-

able and Desirable Wire in every respect."

The Rubber need ill insnlntlng our Wires and Cables Is es-

pecially chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weather, and is not affected by heat.

We guarantee our Insulation wherever used, Aerial, Under

ground or Subniaiioe, and our net prices are as low, ifnol-

lowei, than any other first class Insulated Wire.

We ehall be pleased to mail Catalogues with Terras and

Discounts for QuaDtities.

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St.. Boston, Mass.

Henbt A. Clark.

Treae. and Gen'i Mgr.

Send for Catalogue.

Hebbebt H. Eustib,

Prest. and Electrician

MANUFACTURERS OF HIGHEST GRADES OF

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N J.

(
JOHN A. ROEBI/INS'S SOK!^ CO.. Chicago, 1*1 I.ake Street.

AGENTS'- ^^^ FKAKCISCO, 35 and 37 Tiemont Street.
MEW VOKK, 117 J-iberty Street.

HAYDEN-BOOKER MFG. COMPANY,
Manufacturers of all kinds of

OPEN AND CLOSED CIRCUIT CELLS,
And Dealers In

Everjthing in the Batfcery Line.

2140 DeKalb St., - - - St. Louis, Mo.

M. M. HAYDEN, President and Manager.

Don't Make a Blunder!
But have your burned-out armature rewound

by us with our

Improved Insulation.
Satisfaction guaranteed in all Electrical repairing.

Storage batteries recharged and repaired.

Andrews & Hasclike,
QafE Building, 13 and 15 8. Canal St., CliicaRO.

Ifflprtit to liiltii Staliis

o T_r i=? rst ^ v\r :

ALTERNATING CURRENT INDICATORS
Are now ready. Before purchasing elsewhere send for our Supplemen-
tary Catalogue which contains the prices and description of the above
instruments, and also a list and prices of other new instruments of

our manufacture.

Whitney Electrical Instrument Company,
PENACOOK, N. H,

Fenacook, IV. H., V. t^. A.-

Baltimore, Md., The Poole Electric Co.,
Chicago, 111., Electric Appliance Co.,
Cincinnati, Ohio, Nowotny Electric Co.
Halifax, N. S.. John Starr, Son & Co., Ltd.

FACTORlBBi-Sherbrcoke, F. ((.. Canada.
AGKKTS

:

Montreal, P. Q., T. W. Ness & Oo.
New York City, Geo. L. Colgate. 136 Liberty St.
San Francisco, Cal., California Electrical Works.
Toronto, Ont., Toronto Electrical Works.

THE CORRESPONDENCE SCHOOL OF TECHNOLOGY
rjTPVPT AMTl niTTn Instruction by Correspondence, Electrical, Steam and other Branches of Engineering,—E. P.Roberts, M E • G T Hanchett S BIJUIJ VJjJjJiiNJJ, UniU., Oscar Antz.M.E.; Jas. Ritchie, B. S.; Frank C. Osborn, C. E. ; F.Yensen; L. S. Siebel; H.J.Cook; J. N- Richardson.

'

Send for circular

VULCANIZED FIBRE GO. HtRTmuNizlD Vibde
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wijc^osioton'dui. The Standard Electrical Insulating Material of tlie "World. OFFICE:
14 D*Y 8T , ar. Y.

ACME TBSTINa SET.

To clear up stock before summer, we will sell regardless of original cost some odd pieces of apparatus for
Electrical Measurement. This is a rare opportunity for electricians to secure good apparatus at a fraction
of cost. Send for Circular No. 554.

Measure Resistance Quickly by the Acme Portable Testing Set.

Complete with bridge (theoretical range .01 to 10,000,000 ohms) D'Arsonval Galvanometer, Testing
Battery and Key in a box 8x6x5 inches, weighing but six pounds. Send for Circular No. 524,

mew IToTk omce, 116 Filbert St. OUEEN & CO., Inc.. Philadelphia.
ACME VOLTMETEK.
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ESTABLISHBD IN 1861.

E. BMGGOT,
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QAS AHD ELECTRIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
BBXHCH .TOEM-—

SI 34 Michigan Avenu*.

One 50 light AmeriLfln iirc dynamo, witb tifty

lamps, in first-class condition, $l,ono; one 50-light,

1,200 0. P Gramme Thomson-Houston arc dynamo,
$750; 150 ampere slnte base D. P. swUches, each ^G;

100 ampere slate base D. P Bwitches, each $3.50; 60
ampere slate base D. P. switches, each t"2; Ajax
railway switches, 100 to 400 amperes, single pole,

quick break. ^5.00.

CHA»$. E. «KEG«BY CO.,
47-49 S. Jefferson St., CHICAGO,

Wantedjo Purchase.
The adverilaer le looking about for a good open-

ing for a Central Station plant, south or west of
Chicago, In a prosperous city or large town. Any-
one who can give information of such a chance is

invited to address "X. V. Z ,"

Care Western Electrician,
6 Lakeside Building, Cbicago.

WANTED.
Salesman for incandescent

lamps. State experience and
salary. ^,^,,,, "M. F. G.,"

Care Western Electrician,
6 Lakeside Building, Chicago.

NOTICE.
The city of Hawarden, Iowa, will re-

ceive bids for a complele electric light

plant; bids to be opened May 15. Plans

and specifications on file with the City
Recorder after May 9, 1894.

NOTICE.
Sealed proposals will be received

until the 1st day of June, 1894, for

furnishing the city of Jackson, Tenn.,
for a period of five years, forty (40)
with privilege of fifty (50) 2,000 C.

P. Electric Arc Lamps for street illu-

mination. A franchise will be grant-
ed for the exclusive operation of an
Incandescent plant for domestic use,

for a period of five (5) years.

For specifications, etc., apply to

Sam C. Lancaster, City Eng.

Wanted, To Lease,

With privilege of purchase, an elec-

tric light plant in city of from eight

to ten thousand inhabitants. State

particulars in detail and terms in

first letter.
Address "Lease,"

Care Western Electrician,

6 Lakeside Building, Chicago.

ROSE POLYTECHNIC INSTITUTE
TERRE IIAUTE.IND— A C0L!,F(;EOF E.SCINEEItlM;.
VVell endowed, well pqiiipped. Courses in Mechnnical,
Electriciil, Civil Encineerinc and Chemistrv. Exten-
sive Machine Shops, Laboratories, Drawinc Sooms,
Library. Expenses low. Address H. T. EDDV, Prcs't.

Two 125 H. P. Phfpnix Automatic Compound
Engines.

One 80 H. P. Beck Automatic Engine
One *iO H. P. and One 10 H. P. Westinghouse Auto-

matic Engine.
10, 20, 30. 40 and 50 H. P. Automatic Engines.
100, 200, noo and 500 H. P. Berryman Feed Water

Heaters,
All the above in first-class condition and cheap.

FK%»H. T0031KV,
lai N. Third St., Philadelphia, Pa.

THE WONDERFUL

D'OngerJelephone.
Higbly Impoitant to Telephone Users.

BEWARE OF INFRINGING!

The D'Unger Long Distance Telephone (the
"Far-Away Talker") can now be had for use in
Telephone Exchanges on a small annual royalty,

and on no other terms. It is constructed
under numerous patents, ei-pecially Patent Mo.
8!>0.575, granted Oct. '2, 1888, which is not only
the lii*Nt. but the only undi8pute<l and
indiHpiitable valid patent :^rantecl for
an All-l^arbon Iflultiple-Contact Ifli-

crophonic Telephone Transmitter. All

all-carbon multiple-contact telephone transmit-
ters built without or under patents granted since
Oct. 2, 1888. are infringements npon Fa-
tent Rio. 300.575— a fact to be borne In mind
by persons contemplating the use of Telephones.
The "D'Unger" is the only self-cleaning tele-

phone in the world. It sends speech one (l)mile
or five thousand (5,000) miles in a perfectly clear
manner; ran be operated at half the ordinary ex-

pense; is always in order, and has for its Receiver
a Patent Compound Magneto, making but onv
magnetic ftelA it has likewise Paul D'Un-
ger's Patent Diaphragm Regulator, which prevents
the words from running tog^-ther. As a whole it

is complete, cannot be surpassed, and has no equal.
Pronounced by all unprejudiced electricians to be
the I'eer of telephones. Address

D'Unger Long-Distance Telephone Co.,

Palmer House, CHICAGO, ILL.

No D'Unger Telephones can be had for ex-

changes, except through me. R. D'UNGER.

The Standard Open Circuit Bat--

teries of the World,
Send for Circular and Prices.

THE LECLANGHE BATTERY CO.,

Ill to 117 East 131 St St., H. Y.

Stilwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

^^ Entirely prevents scdle in Steam
^ Boilers. Catalogue on application.

STILWELL&BIERCEMFG.CO,,

DAYTON, OHIO.

D'UNCER
LONG
DISTANCE
ELECTRIC
TELEPHONES.
Sold outright. Protected by

patents which are guaranteed
against infringement. Works
satisfactorily on long or short
distance; requires no cleaning
or repairs; claimed by disinter-
ested experts to be the best tele-
phone made. Adopted by the
Twin Wire Telephone Company
of Chicago, and will be used by
the city in connection with It.

The D'Uneer Electric
Telephone Mfg. Co ,

167 D<^arborn St. , CHICAGO.

For Rent-In THE BEL,I»EIV, St»5,

'^1)7, aWi Belden Avenue, Corner

Fremont Street, Hhort distance

west (jf Ijincoln Park, Chicago.

A seven room CORNER flat with all modern ap-

pointments, including steam heat, janitor, gas

range, gas grates and logs, hot water, refrigera-

tor, side-board, three wood mantels, handsome

oak and marble entrance, private storeroom and

laundry; every room as light as day; the only va-

cant flat In the building; rent reduced to *50.00.

J. B. Carney, on premises, or at fi Lakeaide Build-

ing.

AMERICAN HARD FIBRE CO.,
MANUFACTUEERS OF

Hard Fibre in Slieets, Rods, Tubes and Special Sliapes

FOR ELECTRICAL PURPOSES.
Colors : Red, Gray and Black. Write for Catalogue and Prices.

¥oD Will Oblige

Both Advertiser and Publisher

by mentioning the WESTERN
ELECTRICIAN when writing

to advertisers.

13e:i:-i_

HuEBEL & Manger,

BRONZE PUSH
BUTTONS,

avindow and
door springs,

ftjOor pushes,
switches.

Send for New Catalogue.

91annfactur<> rs,
286-290 Graham Street, BROOKLYN, N. T.

M^^^ Wliamisburg Electric Co.,
^-^ Miamisburg, O.

IMPERIAL DRY BATTERY.
Guaranteed the best Dry Battery ever made. In-

lernal short circuiting or local action is eliminated.
Will not deteriorate when not doing work. Will
hold its firft value over long periods of time In-
ternal resistance small: high and constant, E. M. F.
Will not run down or die on the ehelf. No bursting
of seals or oozing of salts from the top.

Burnley Cartridge Battery.
Cartridge or Porous Cups made of especially pre-

jisred jjaper. One-half the size and one-third the
weight of other porous cups. Guaranteed to be
equal to any Sulammoniac battery made. The cheap-
est battery now on the market.

A'l Batteries Guaranteed. Send for Catalogue.

STEPHEN B. ELKINS, Brest. PATRfCK EQAN, Seo'y. H. J. HANFORD, Gen'l Mgr.

The Harrison International Telephone Go.

WHAT MONEY CAN EARN AND
THE PEOPLE SAVE BY

MEANS OF THE

Harrison Mernatioiial TelepioDe.

We either sell our telephones out-
right or lease them for a term

of years.

This company owns Letters Patent No. 476,200,
granted to E. M. Harrison May 30, 1892, and Let-
ters Patent No. 499,108, granted to E. M. Harrison
June 6, 1890, for a complete electric speaking
telephone operated by battery; and owns Letters
Paient No. 435,295, granted to William Hutson Ford
August 26, 1890, for an automatic switchboard. Our
patents embrace every device necessary in the
construction of a telephone plant with either
manoal or automatic switchboard.
Prospectuses furnished by addressing the Com-

pany at their offices,

44 and 46 rvaU St., New York.
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VICTOR TURBINE WATER WHEEL.
Till. iil,l,uiiti(jii of KLECTRIC COMPANIES is called to this CELEBRATED
WATER WHEEL iis piirtiouhirly adapted to their use on aocoiiijl of its re-
markably steady motion, high speed and great Efficiency, and Large Capacity
for its diameter, bein;,' double llie Power ni' most wheels ot same diameter. It is

used b_y a numliiM- of the leading eieoLric companies with f^reat satisfaclion. In the

economical use of waler it is withoiil, an oipial, producintf tlie hiirhest per cent, of

nseful efTecl guaranteed. SEND FOR CATALOOUE AND PARTICULARS.
Our Horizontal "Victor" is highly recommended, as no gears are requiri'd and

it can be belted directly to dynamo.
The accompanying engraving represents a pair of of 13-inch VICTOR TUR-

BINES >irranged on a horizontal shaft with Cast Iron Flume, Draft Tubes. End
Bearings for Shaft and Driving Pulleys complete, all mounted upon a substantial

cast-iron bed plate. The entire arrangement is very completeand strictly first-class

in every particular. We are now prepared to furnish Victor Turbines, either single

or in pairs on horizontal shafts, and where the situation admits of their \ise, we
recommend them.

STILWELL & BIERCE MFC. CO., Dayton, Ohio.

TO OUR TELEPHONE FRIENDS.
pAMCTlT T* A TTION —^^ ^^^ large dealers in Coppers but we'll waive that point this time as we
V-'VJ 1.X OU 1j I a 1 IVyl'i wish now to consult with you on other matters, viz :

As the resistance of the primary circuit in a telephone transmitter, i. e., coil, carbon button
and contact, is very low, necessary from the fact that the changes in the current caused by talking

against the diaphragm must be rapid and the flow of the current should not be impeded but

assisted, we wish to ask you if this is not best accomplished by using a battery of known low inter-

nal resistance and of unchangeable resistance that the adjustment of Ihe transmitter, when the

battery is first connected up, need be the only adjustment until the battery needs renewal of the

solution. Your opinion of course is in the affirmative, therefore, consult with those that use the

celebrated Law Double Cylinder Cell, and they will undoubtedly advise you to use that cell and no
other. It has a negative element surface of 147 scj. in. and a j^r admitting of 2A pints of solution,

therefore, its holding up power must be great. It gives an ample uniform current frcm first to last,

and does not deteriorate and thereby increase its internal resistance. Its first cost is about its only

cost. Do not overlook the fact that we are large dealers in Sal Ammoniac, Zincs, Clay and Carbon
Porous cupcells. Acid cells, Plunge Batteries, etc.

LAW BATTERY COMPANY, 86 JOHN ST,
, HEW YOBL

h^%m.

SPEAKING TUBES AND WHISTLES.
Oral, E^lectric, Pneumatic and Meclianical

ANNUNCIATORS AND BELLS.
Fall Iitne Always in Stock.

W. R. OSTKANDER & CO.,
204 Fulton St.,, New Xork.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. T.
S^^Send for New OAtalogde. Out August lat.

Established 1881

:to''t;p^*'ors^^PARTS

L^^^^T^^of TELEPHONE S'
BLECTR/CAL SUPPL/ES

fdrCa-,tA^°'=
Palmer Bros,

OtIANUS.COHU,

Sleepers Between Cliiuago and MilwauKce.

The Chicago, Milwaukee & St. Paul Railway is

now running sleepiog cars with drawing ronms on
night trains between Chicago and Mllwanttje.
Sleepers can be taken in Unl- n PaFseno:er Station
any time between 9:30 and raidnit,'bt, train leaving
Chicago i.t 3:00 a. ir., arriving at Mllwauket; at
5:15 a. ra., faasengers ren-alQing in pjeeper until

7:30 a. m. Similar arrangements Milwaukee to
Chicago. Berth rate $1.50 P.»r further particu-
lars, for tickets and berths, apply at City Ticket
Office, 207 Clark St (Telephone Main 219i|), or at

Ticket Office, Union Passenger Station,

THE McGORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Ccives more poorer as to diameter ivith a

hieher percentase ofnsefal effect than any other
Witter-wheel heretofore made. All sizes, right and left

hand, are built from patterns perfected under eystematio tests in
the Holyoke Testing Flume.

Parties having power plants which are unBstlsfaotory, and
those contemplating the improvement of powersj will find it to
their Interest to confer with me, as I am ivilliug to guar-
antee results where others have failed, no mat-
ter what makeoftarbine has been in use. STATE
K«'U|IIRE9IENTS AIVD SKND FOB CATA-

S. MORGAN SMITH. York, Pa.
Estimates furnished for complete power plants and

results f^aranteed.

COLBURN
ELECTRIC MFG. CO.,

999 Main St., Fitchburg, Mass.

MANUFAOTUREBS OF

INCANDESCENT LIGHTING,

ELECTRIC POWER a«d

ELECTRO-

PLATING

THE LATEST BESIQNa.
THE HIGHEST EFrlCIENOY.

CAPITOL
Molel anl HacIiiQe Works.

Manufacturers and Dealers in

Electrical Supplies
OF ALL KINDS.

Electrical Repairs a Specialty,

BliKCTKICAIi CONTKACTOBIS.
Room 21, 83-85-87 Fifth Avenue, Chicago.

INSTRUCTION^'MAIL
In Architecture, Architectural Dra^wiag,
Plumbing, Heating and Ventilation
Bridge Engineering, Railroad Engineer-
ing, Surveying and Mapping, Mechanica,
Mechanical Drawing, Mining, En^ileh
Branches, and

ELECTRICITY
Diplomas awarded. To l-egin students neea

only know how to read and write. Send for FREE
Circular of information stating the subject you
think of BtudylDR to THE CORRESPONDENCE
SCHOOL OF MECHANICS AND INDUSTRIAL SCIEN-
CES, Scanton, Pa.

4000STUDENTa

BINDERS WESTERN ELECTRICIAN,

ONE DOLLAR.

WECO CARBON BATTERY.
High Electromotive Force. Small Internal Resistance.

LITTLE LIABILITY OF OAKBON BBEAEING IN SHIPMENT.
SUITABLE FOB BELLS AND QAS LIGHTING.

Prices on Applictxtion.

WESTERN ELECTRIC COMPANY. :»''»
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PAKTIOULAELT ADAPTED TO DBIVING

ElGctric Light and Powsr Stations
Hocount of its high efficiency at all atagea of gate, BteadineBs of motion and eaey working pate, the coo-
irucliun of which mates It the most secBltive to the action of a governor of any wheel on ihe market.

SEND FOR CATALOGUE Illustrating. vaTlouB styleB of setting on hoth veulcal and
horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,

DATTON, OHIO.SaCCBSSOBS TO
STOUT, lUIL.L.t« A TEMPIiE,

Artistic Slate
FOR

Switch Boards,
^ Switrh Baeea.

Bbeostat Boxes and Bases,
Battery Boxes and Covers,

Fuse Boxes and Bases,
And tor liamp Bases,

All Purposes Requiring

Slate, plain or finished.

We eell the finest Vermont Slate, and finish in

Dull Black.
Polished Black,

Bloodstone or Marbleized,
Italian. Tenn4*nMee, and

Vermont Marble.
9Iexieau uuyx and

drained Woods.

Very low prices quoted on sizes -to order.

The Independent Electric Co.,
39th St, and Stewart Ave., OHIOAGO.

WANTED.
We will pay 25 cents each for

clean copies of the Western Elkc-
TEiciAN of June 18, 1893, Volume X,
Number 25.

WESTERN ELECTRICIAN,
6 Lakeside Building, Chica|[o

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, moimted and suitable for office or

home use, is Issued by the Burlington
Route. Copies will be mailed to any ad-
dress on receipt of twelve cents in postage
by P. S. Edstis, Gen'l Pass. Agent, C. B.
& Q. R, R., Chicago, 111.

FUSE WIRE^ ^o"*"*

r

TELEPHONES!!
This company is mannfacturing

A Compound Magneto Telephone
which it sells outright under a guarantee both as to eificiency and as against infringe-

ment of patents.

It talks as well over one hundred miles as any other Telephone talks over one mile.
This company is alto prepared to fully equip Telephone exchanges, (furnishing

everything from the telephone to the wire and poles). Private lines, Factory plants,

etc., and do all kinds of construction work.
Send for circulars and price lists.

WESTERN TELEPHONE CCNSTRUOTION 00„
Si'.y, S-iO and .541 Monadnock BIk., Cbicaso, III.

Carrying;

AND LINKS ^ Capacity.

FOR ALL SYSTEMS. ) "^-''unfforo..

The Independent Electric Co.,

39th SI. and Stewart Ave., Chicago.

5 and 10 Ampere Single Pole.

10 Ampere Double Pole.

10 Ampere Three-way.

HART FLUSH SWITCHES. Consolidated Car-HeatingCo.,

The Only Snap Switch that has

PROVEN A SUCCESS.

For Sale by All iSnpply Houses.

THEHARTeEMAIMfGCO,
II.ABTFOKD, CONN.

it at the World's Fair, Section S, Space 5, South-

west Gallery Electricity Building.

Chicago, III. ALBANY, N.Y. Coatecook, P, Q-

Electric

Car - Heating.
Regulating Switch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

In Practical Operation in Hlore
Than its Iieadlne Cities in

IT. B. and Canada.

-A. l^ETTT"

STREET RAILWAY HAND-BOOK.

Indispensible io every Street Railway Employe.

STREET RAILWATS;
Their Construction, Operation and Maintenance..

PROFUSELY ILLUSTRATED. i»nc©, $^.00.

Electrician Publishing Co.,

6 Lakeside Building, Chicago.

THE ELEMENTS OF

[lYNAMIC FLECTBICITY

AND MAGNETISM.
Price,A Book TW^..^ "^.^^^l-^f moe, »a.

For Learners. M OJXT XCeaCiy ! Postage Free

ELECTRICIAN PUBLISHING CO.,
6 Lakeside Building, CHICAGO.
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NewYork Insulated Wire Co.,
Sole IVTcLzx'u.feic-tvts^ei^s,

Griniiliaw WWte Core and Raven Core Wires, Grimsliaw Under^ronnd Lead Covered Cables,

Compftition L'ne Wires, Grimsliaw Tapes and Splicing Componnd,

Ynlca Bnshings, all sizes, Vnlca Electrical Wire Dncts for Interior Constrnction.

NRW YORK. IS Coi'tlandt t^treet.
BOSTON, 183 Summer Street.

CaiCACiO, 7S8a FrankUn Street.
SAN l<-B WCISCO, 103 Sacramento Street.

YOU WILL OBLIGE
Both advertiser and publisher by men-
tioning the Western Electrician when

writing to advertisers.

The United Electric improvement Co.,

838 Drexel Bld^., Philadelpliia,

Desires to correspond with responsible parties actively engaged in the sale

of electric lighting apparatus in the following cities, viz.:

_ =-
-^ -^=^ ^ m

Omaha,
Boston,
Atlanta,
Denver,

I^^^^B~ -

=^

San Francisco,
Cincinnati,
Galveston,
Salt Lake City,

Jacksonville,

==s===^SS=

New York,
New Orleans,
St. Paul,
Montreal,

Seattle,

Los Angeles,
Baliinioi e,

San Antonio

To those desirous of taking up thie sale of Alternating

Current Apparatus of undoubted merit, an
oppoitunity is offered.

PRICE REDUCED!
THE NEW EDITION OF

Prof. Silvanas P. Thompson's Book,

DYNAMO ELECTRIC

MACHINERY,
NOW $6.00.

New Edition, Eevised and Greatly Enlarged, Price $6.00.

This is the long expected edition of Prof. Thompson's
standard work. It contains nearly 1,000 pages, and is pro-

fusely illustrated.

Orders should be sent in at once.

Sent, postage prepaid, to any address on receipt of price.

ELECTRICIAN PUBLISHINC CO.,

6 Lakeside Building, CHICAGO, ILL.

BARREL LOTS 32J^ CENTS. BARREL LOTS 40 CENTS.

Our New Republic, our High Grade QjOJsJUVVJiyU/J

INCANDESCENT LAMPS.
QUALITY UNEXCELLED. QUALITY UNEQUALED.

^^^^^UMAXUMl^jji)OsJ^x4^o. 2011 to 2017 Pine Street, ST. LODIS,
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YOD NEED THESE BOOKS.
NEW

DYNAMO TENDERS'
HAND-BOOK.

Bv LiKLIT. F. B. ISadt.

READY FOR DELIVERY.
AN ENTIRELY NEW WORK.

The latest addltioQ to our famous "Hand-Book"
Series. Every practical dynamo man should have a

copy.

«a6 Pagea. 138 Engravings.

PRICE, $1.00.

NGANDESGENT W R NG

By Lieut. F B. Badt.

Fourth Edition. Tenth Thousand.

These tables give, without Mss of time, exact size

of wire to be used. This is one of our famous "Hand-
Book" series, and is the standard authority on this

subject in the English language.

73 Pages. -43 Illnstrations.

PRICE, $1.00.

^=—
\

1

BELL HANGERS'
Ha^4D•BOOK.

7\^ LiKUT. F. B, Badt,

Designed for practical men engaged In any class
of bell or annunciator work. The only book of the
kind published.

io6 Pages. 97 Illustrations.

PRICE, $I.OO.

ELECTRIC ^-TRANSMISS ON

HAMD-book:.
Bt Lieut. F. B. Badt.

A new work coDtainlng tables and information on
the electric tranemission of power brought down to

date. One of the most popular of our famous "Hand-
Book" Seriea.

97 Pages. 22 Illustrations.

PRICE, $1.00.

STBSHT RAILWAYS.
"TRK7USS."

Their Construction, Operation and Maintenance.

Bs C. B. Fairchild.

This work is written by a practical man, and
should be in the hands of every street railway em-
ploye in the United States.

600 Pages. Profusely illustrated.

PRICE, $4.00.

DYNK7V50
ELECTRIC MACHINERY.

Br S. P. Thompson.

Fourth edition, revised and re-written. The most
complete work on the dynamo published.

900 Pages. Fully Illustrated.

PRICE, $9.00.

DlGT10Nf\RY
... OF ...

Electrical Words,
TERMS AND PHRASES.

By Edwin J. Houston, A. M.

The latest edition of this celebrated work contains
over 5,000 distinct definitions. As important as

Webster.

700 Pages. 750 IIlustrationB.

PRICE, $5.00.

ELECTRIC MOTOR
AND ITS APPLICATIONS.

By Martin akd Wetzleb.

The first American book on electric motors. A
most complete work brought down to date.

325 Pages. 354 Illustrations.

PRICE, $3.00.

THE PRACTICAL UANAGEMENT

OF

DYNAMOS AND MOTORS.
By Crooker and Wheelee.

The object of this work is to give simple directions
for the practical use and management of dynamos and
motors. This work is having a large sale.

100 Pages- Fully Illustrated.

PRICE, $1.00.

Electric Light Specifications

FOR THE USE OF

Engineers and Architects.

Bt E. a. Merbill.

This worlt gives the latest rules of The National
Electric Light Association, of the National Board of
Fire Underwriters, and of The New England Insurance
Exchange.

iT6 Pages.

PRICE, $1.60.

THE ELEGTRIG RAILWAY
IN

THEORY AND PRAGTlCE.
By CRosBy AKD Bell.

This is a complete treatise on the construction and
operation of electric railways, and will commend it<

self to the electrical engineer, and to the practical
manager.

400 Pagea. Profusely Illustrated.

PRICE, $2.50,

MIGH POTENTIf\L
AND

HIGH FREQUENCY.
Experiments with Alternate Currents.

By Nikola TE81.A.

A lecture delivered before the Institution of Elec-
trical Engineers, London.

146 Pages. Fully Illustrated.

PRICE, $1.00.

m ELECfflC TELfflMPH,
BtF. L.Pope.

The fourteenth edition of this celebrated work is

rewritten and brought down to date. A technical
hand-book for electricians, managers and operatora.

234 Pages. Illustrated.

PRICE, $1.50.

SCIENCE
SERIES.

The series now numbers 103 volumes, and embraces
works on every subject.

IG mo. Boards.

PROFUSELY ILLUSTRATED.

Price, 50c. Each.

STflNDf\F?D

ELECTRICflL DCTIONHRY.
By T. O'Connor Sloane.

This new work should be in the hands of all who
desire to keep abreast with the progress o£ the greatest
science of the times.

600 Pages, 300 Illustrations.

PRICE, $3.00.

Any of the above books sent promptly, postage prepaid, on receipt of price.

SEND IN YOUR ORDER.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Mi., Chicago. III.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. A. I. E. E-,

CoDSu!ting Electrical Engineer,

Specialty: Electric Bailwaye and Power Sta-
tiODS.

4 3G Kookery, Chicago.

Chas. G. Armstrong,

Expert and

Electrical Engineer,

AndUorium Toiver, Chicas:o.

Gohz & Sinclair,

Electrical Engineers and Contractors,

Manufacturers' Agents,

Tel. 912. Agents for Ideal Engines.

Academy BIdg., :flil\vauki>c, IViM.

O. M. Stone,
Electrician,

Good worJi, square work, perfect work; just
such work as our customers want. Fine house
work and repaJrs a speeiaUy. Private lines

built complete.

SCO S. Clark t^t., Chicago.

N. S. Amstutz,
Mechanical and Electrical Engineer,

New Electrical Devices Perfected for
Shop Constructioii.

Teste, Plans, Esllmates,
Supervision and Expert Opinions.

5«t8 The Cnyahosa. Cleveland,©

The Louis K. Comstock Co.,

Elecrncal Engineers

and Contractors,

I487-8M Ilonadnock BIk., Chicago.

Frederick L. Merrill,

Electrical Engineer,

Specialty: Storage Battery Work.

304 Kooker.v, Chicago

Gustave Monrath, c.p.,i. e.

Electrical Engineer,

Contractor for Electric Light and Electric
Power TransroissioDS.

1417-141<JDIODadiiock Buildins,
Chicago.

Wm. H. Bryan, M.Am.soc.M.E.

M-chanical and Electr'cal
Enginet i.

Consultations. Reports, Estimates, Plans, Sped-
fioalions. Superintendence, Tests, Purcliaslug.

Tiirni^r Baildinsr, St. Louis.

The Consolidated Eng. Co.,
Designers and Builders of Electric
Light and Power Plants, Electric
Kailways, Water Works, ICB Making
and Uefrigerating Plants.

831 Piii« Street, - - - St. Louis.
Alfred C. Einstein, Prest. and Treas.

Thomas V. Uall, Vice- Prest and Secy.
John A. Henry, Supt. Electrical. Con.

Harry G. Osburn,
Electrical Engineer,

asa £<a Salle Street, Chicago.
Telephone, Harrison 306.

Estimates and Specifications prepared.

Special Attention Given to the
Supervision of Electrical Work.

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELECTRt-

CIAN when writina to advertisers.

FOUR
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION Hand-Book.

6 Lakeside Building.

CHICAGO, ILL.ELECTRICIAN PUBLISHING GO.,'

ONE
DOLLAR
EACH.

m m OBLIGE

Both Advertiser and Publisher

by Mentioning the

festern ElectriciaB

When Writing to Advertisers.

J. C BRILL COMPANY, - - - PHILADELPHIA.
BUILDEES OF EAILWAY AND TEAMWAT OAKS OF ALL CLASSES.

Special attention given to the building of Electric Motor ami Trail Car.^,

Builders of Brill No. 21 Truck with solid forged frame, atd "Eureka" Maximum Traction Pivotal Truck.

The Dow Adjuster
Is a thoroughly relia-

ble mechanism for

instantly raiding or

lowering an electric

light. The lamp can
be placed at any
height as easily as

a window shade can
be raised or lowered.

Maanfactared Solely by

?*^l!?:^^Oow Adjuster Co

,

Box 210, Braintree, Mass.

Send for Circular.

ELECTRICAL BOOKS
<3f AJ1.\ ZS.lx3.a.s.

ELECTRICIAN PUBLISHING CO..

6 Lakeside Bldg., CHICAGO.

WESTINBHOUSE ELECTRIU_MANUFACTURINfi CO.,

We manufacture Complete Installations of

HCTRICJLL JLF>I>JLRJLXXJS
For CENTRAL STATIOIV ELECTRIC LICHTINC,

LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BRANCH OFFICES IN ALL LARGE CITIES.
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ELECTRICITYJOR^ ENGINEERS.

Part I, 268 Pages, $2.00. Part II, 156 Pages, $1.00.

WHEN ORDERED TOGETHER PRICE IS $2.50.

Both Worhs Profi(,9ely Illustrated^ _

HP"Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I.—CONTENTS.

CHAPTER I.

Electricity—Positive and Negative—Conductors, Non-
conductors and Insulators — Electro-Motive Force —
Volts—Resistance—Ohms—Current—Amperes.

CHAPTER II.

Dynamos—Magnets— Field Coils—Electro Magnets
—Permanent Magnets.

CHAPTER III.

. Armatures, Construction of. Different Kinds of

—

Commutators, How Made and Connected—Heating of

Armatures—Eddy Currents.

CHAPTER IV.

The Current— How Produced — Induction— Series

Wound Dynamos—Shunt Wound Dynamos—Exciting
the Fields—Constant Current and Constant Potential

Dynamos—Series and Parallel— Parallel or Multiple Arc
System.

CHAPTER V.

Incandescent Lamps — Filaments — Connections—
Flashing—Exhausting— Testing— Candle Power—Oper-
ated in Series—Automatic Cut-Out—In Multiple Arc or

Parallel— Mu'tiple Series— Multiple Series Cut-Out—
Three Wire System.

CHAPTER VI.

The Arc Lignt—How Formed—Causes of Unsteadi-
ness—Remedy—Effect of Shades or Globes— Shape of
Carbons under Different Conditions of Burning—Arc
Lampj—Regulating and Cut-Out Mechanism'—Action
of Current—Clutch Lamps—Clockwork Lamps—Double
Lamps—Troubles in Lamps.

PART II.—COSTENTS.

CHAPTER I.

Alternate Cnrrent Dynamos—Principles of the Field

—

Field Current Armature—Winding—Connections—Lamin-
ation—Different Types of Alternators—Regulation—Lead-
ing Systems—The Brush Generators—Magnets—Arma-
ture—Principles of Induction.

CHAPTER II.

Dynamos, Continued—The Mordey Alternator—Sta-
tionary Armatures—Field Magnets—Ferranti Armature

—

Field Magnets—Winding—Collectors.

CHAPTER in.

Dynamos, Concluded—Siemens Dynamo—Best Mag-
netic Circuits—Stanley Constant Current Dynamo—The
Armature—Self Induction—Regulation.

CHAPTER IV.

Induction Coils— Converters—Transformers— Econ-
omy of Distribution—An Electrical H. P.—Losses in
Conductor—Induction Coils^Effect of Induction—Trans-
formers.

CHAPTER V.

Transformers, Continued—Induction Coils—Convert-
ers—Transforming Up and Down—Design of Transform-
ers—The Static Charge—Protection Against— Grounding
the Secondary—Other Devices—The Foil Protector-
Different Types of Transformers.

CHAPTER VII.

Commutators and Brushes—The Brush Commuta-
tors— Brushes— Different Styles of Brushes— Double
Brushes—Single Brushes—Troubles with Commutators
and Brushes— Correct Position of Brushes— Sparking
at Brushes — Care of Brushes and Commutators —
Flashing.

CHAPTER VIII..

Current Regulation—Hand Regulation—By Position

of Brushes— Resistance Box—Resistance Coils.

CHAPTER IX.

American System of Automatic Current Regulation

—

The Dynamo—Regulator—Action of Regulator.

CHAPTER X.

Brush System of Automatic Current Regulation

—

Brush Armature—Diagram of Circuits through Dynamo,
Regulator and Lamps—Dial or Regulator—Care and Ad-
justment of Dial—Dial Controller-—Circuits and Connec-
tions of No. 8 Brush Dynamo—Circuits of Compound
Wound Constant Potential Brush Dynamo.

CHAPTER XI.

The Edison System—Automatic Regulator—Circuits

of Regulator—Circuits of Dynamo—Action of Regulator

—

Howell Pressure Indicator—Diagram of Circuits—De-
scription of Parts and Operation.

CHAPTER XII.

Excelsior System of Automatic Current Regulation—
Dynamo—Armature—Diagram of Circuits—The Regula-
tor and Motor—Action of Regulator.

CHAPTER XIII.

Schuyler System of Automatic Current Regulation—

:

Dynamo—Armature, Commutator and Brushes—Diagram
of Circuits in Armature and Field—Regulator—Circuits

in Regulator.

CHAPTER VI.

Transformers, Concluded — Fuses — Regulation —
Winding of Transformers—Connecting to Circuit—Regu-
lation—Safety Fuses.

CHAPTER VII.

Parallel System—Series Arc Light System—Diagram
of Circuits—Parallel System—Primary Circuit—Secondary
Circuit—PUcing of Transformers—Fuses—Diagram of

Series Arc Light Circuit.

CHAPTER VIII.

Lines of Force—Hysteresis—Magnetic Penetration

—

The Circuit of Lines of Force—Experiments with Mag-
net—Rapidity of Reversals and Hysteresis.

CHAPTER IX.

Arc Lamps—In Series—The Westinghouse Arc Lamp
—Diagram of Circuits in Lamp—Action of the Mechanism
— Flat Carbons.

CHAPTER X.

Arc Lamps, in Multiple—Slattery Differential Lamp
—Mechanism of Lamp—Its Operation.

CHAPTER XI.

Measuring and Indicating Apparatus—Instruments

for use with Alternating Currents Differ from Those Used
with Continuous Currents—Ammeters—Voltmeters—De-
scription of Several Forms of Instruments.

CHAPTER XIV.

Thomson-Houston System of Automatic Current Reg-
ulation—Dynamo—Armature—Commutator and Brushes

—

Controlling Magnet—Wail Controller—Diagram of Cir-

cuits—Air Blast.

CHAPTER XV.
Waterhouse System of Three-Brush Automatic Cur-

rent Regulation — Dynamo— Extra Brush— Resistance
Coils and Regulator.

CHAPTER XVI.
Ampere Meters—Tangential Scale—Solenoid Meters.

CHAPTER XVII.

Voltmeters—Pressure and Potential Indicators.

CHAPTER XVIII.

Testing—Galvanometers—Astatic Needle—Differen-

tial Apparatus.
CHAPTER XIX.

Wheatstone Bridge or Electrical Balance—Diagram
of Circuits and Methods of Use—Bridge and Rheostat

—

Round Form—Square Form.

CHAPTER XX.
The Magneto as a Testing Instrument—Armature

—

Field—Bell—Diagram of Circuits.

CHAPTER XXI.
Coupling Dynamos Together—In Series—In Shunt

—

Series, Shunt and Compound Wound Machines..

CHAPTER XXII.
Switches and Switchboart^s—Loop Switch— Plug

and Socket—Change over Plug and Socket— Conclusion.

CHAPTER XXIII.
Electric Motors, General Principles the Same as in

Dynamos—Types—Shunt and Series Motors Suitable for

all General Purposes—Regulation of Shunt Motors—Of
Series Motors—Counter E. M. F.—Direction of Rotation
and Direction of Current—Starting Motors—Diagram of

Connection.

CHAPTER XII.

Measuring Instruments, Continued—Hot Wire In.

struments—The Cardew Voltmeter—Details of the Instrn-

ment—Low Potential Voltmeter.

CHAPTER XIII.

Voltmeters—Double Coil Voltmeter—Two Types.

CHAPTER XIV.

Spring Meters—Curled Spring Meter.

CHAPTER XV.

Twisted Strip Instruments—Diagram of Connection-

and Operation of Instrument.

CHAPTER XVI.

Recording Meters—Stanley Meter—Construction and

Principles of Operation— Diagrams of Parts— Slattery

Induction Meter—Description of Parts and Principles of

Operation—Watt Meter—Thomson Meter.

CHAPTER XVII.

Generators in Parallel—Difficulties in Operating

—

Alternate Current Generators in Parallel—Arrangements

of Circuits and Machines for Operating in Parallel—Dia-

gram of Common Arrangement of Machines and Circuits.

CHAPTER XVIII.

Ohm's Law—Strength of Current—Formulas and Ex-
amples—Power and Heating Effects of Currents.

CHAPTER XIX.

Ground Alarms and Leak Detectors.

Orders Promptly Filled on Receipt of Price. Postage Prepaid.

ELECTRICIAN PUBLISHING CO.,
6 LAKESIDE BUILDING, CHICAGO.
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BALL ENGINE CO.,
Improved Heavy Duty Engines for

Electric Lighting and Railways.
DIRECT CONNEOTED aad BELT DRIVEN.

J W. PARKER & CO , General Agents,
30 Cortlandt Street, NEW YORK CITY.

WE DON'T MAKE ANYTHING ELSE

CHICAGO OFFICE.
506 *'The Kookery.'

Send for Oatalosue *^A"
Aiid t*rinted 111 titter.

U T TabDiar and 6-iacIi Tabe Boilers, Flange Steel, Weldless Braces, Eclipse MaDboIes.

FULTON STEAM BOILER WORKS, RICHMOND, IND.

::::::::::

Improved Kacine High Speed

W»5i
SUPERIOR; RE601AT/0N

/«r,D ECONOMY roR
,

gECTRICllGHTlNG

s^ PURPOSES

All sizes carried in
stock.

Over a,U00 in
use.

Marine and
Yacht fngines.

Porcupine
and Tubular

Boilers.

Racine

HarJware Co., „orks. rac.ni,, w,s.

W. r. PARISH, General Sales Maiiaser,
Home Itnuiance Building. CHICAGO.

LAMP
LIGHTING
SCHEDULE.

Moonlight System
FOR 1894.
Now Ready

Electrician Publishing Co.,

6 LAKBSIDE BLD6.,

CHICAGO.

SIOUX CITY ENGINE&IRON WORKS
Builders of HIGH GRADE

CORLISS
ENGINES

Simple, Compound, Condensing.

Complete Steam Plants a Specialty.

SIOUX CITT, IOWA.

AGBNTS:
H S. WALKEE, 26-28 W. Randolph St., Chicago.

KOW ELL & CHASE CO., 1217 Union Ave., Kansas City, Mo.
C. J. BLANDIN, 120 Third Ave. North, Minneapolis, Minn.

ELECTRICITY for ENGINEERS,
A NEW AND POF^ULAR BOOK.

Two Tolnmes, 434 pages, Prornsely Illustrated.

Price, Postage Prepaid, $2.50.

ELECTRICIAN PUBLISHING CO.,

6 I.AKESIDE BniI.DING, CHICAGO.

The

"CLIMAX"BiEn
Ttiree Boilers Sold Gbicago Edison Co.

The Only Boiler Tested at the World's
Columbian Exposition.

The only NON-EXPLOSIVE boiler made.

Will save yon money on coal.

Bnilt in nnits from 50 to 1930 H. P.

MANUFACTURED BY

Send lor new Catalope

ClonbrockSteam BoilerWorks,
Grinnell and Court Sis., BROOKLYN, N. Y.

N^o'^s£*!^uyA'crufe.s PHOSPHOR-BRONZE
REC.JRADE MARKS. I NGOTS, CASTINGS, WiRE, S MEET &C.

, ThePhosphorBronzeSivieltincCo.Limited
2200WashingtonAve,Philadelphia.,Pa.

JU original manufacturers of Phosphor-
"

« Bronze IN theUnited States AND Sole
^^' Makers of"ELEPHANT BRAND"Phosphor-Bronze.

S. FREEMAN & SONS MFG.CO.,
MANUFACTUSEKS OF RACINE, WIS.

Standard Tabular, Fire Box,Vertical
and Submerged Tube Steel

BOILERS
For Murine,

Stationary, Eks"-' - -SSJ"
or Portable use.

"

ALSO OF

OP ALL KINDS.
Smokestacks, etc,

A specialty made of

Electric Street Railway and
Ligliting Plants.

Write for Prices aod Terms,

iSS^WATER WHEELS
This Justly Celebrated "Wheel is Built in Many Styles on

UPRIGHT AND HORIZONTAL SHAFTS.
It is SPECIALLY DESIGNED and ADAPTED for driving

ELECTRIC LIGHTING AND POWER PLANTS.
Our new Wheel secures a remarkably hisrh grnaranteed peroentasc and wondcrfal ii*eadine«s of

motion, under variable loads in practice. It afford.s an nneqaaled concentration of powei- witbin a small

space ; and an anprecedented hieh velocity for a given power.
Its easily and qnickly operated balanced frato affords prompt and cflicient control by a governor, ana

consequent tine rcfrnlation. Tbese wbeeis are in many instanceR operating tbe best electric plants in this ana
other countries, fully demonstrating their reniarknbl* adaptation to that use.

The attention of Electric Engineers, anri others contemplating water power improypmentB is directed to our
work. We will send a fine large pamphlt-t, ll'2 pages, fully describing the wheel and various plans of application.

SPRINGFIELD, OHIO,
AND NEW YORK CITY.THE JAMES LEFFEL & CO.

A^

GRANT
GEARS

nattuf maUa UUl G ^ark.
Ready Made Cast Gears.
Ready Made Brass Gears-
Gears Made to Order.
Gear Cutting.
Gear Book. 16 cents.

' Treatise on Gears, $1 .00.
Gear Cutting Machines.
GEORGE B. GRANT,
Lexington, Mass-
and 125 South llth St.,

Philadelphia^ Pa.
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WIRE AND CABLES. WIE E AND OABLES.

Received the HIGHEST AWARD OF MERIT at the World's Fair

Over all Coiripetitors.

P, k I Moter CloU for ElBttrlc

lUil).

Eacli iteDi of siperior merit; M
ifl stoci in \m Pitities.

WM. H. McKINLOCK, Prest. WALTER C. McKINLOCK, Sec'y.

Metropolitan Electric Co.,
CHICAGO, ILLINOIS.

SALESROOM AND OFFICE, - 186-188 Fifth Avenue.

P. A B. TAPE.
Absolutely Waterproof.

Tape will not Vulcanize with Heat. Joints properly made with it will outlast,

under ordinary circumstances, any wire covering.

SEND FOR COPY OF OUR NEW CATALOGUE

Just Out!WIRE AND CABLES. WIRE AND CABLES.
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STANDARD ELECTRIC CO.
General Offices: Suite 625, Home Ins. BIdg.. nulPAPfl
Works: 313-317 South Canal Street, bnluAOU.

BUILDERS
OF THE OF

FOR

FURTHER

INFORMATION

ADDRESS
THE
GENERAL

OFFICES.

The ANNUAL REPORT of your plant, soon due, may

suggest additions or betterments for the purpose of

earning a larger dividend for the year 1894.

Perhaps you have not earned a dividend.

In this case there is A CAUSE.

See to it that your station is equipped with modern

machinery—apparatus known to be efficient, dur-

able, and simple.
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IF MONEY
IS AN OBJECT;

IF TIME
IS OF IMPORTANCE;

We can be of service to you.

BEFORE BUYING we invite you to cor-

respond with us and ascertain our figures on your require-

ments. It will cost you very little to try this and may save

you much.

TAYLOR, DEE & MACK,
Manufacturers and Dealers in

ELECTRICAL M&GHINERT AND MATERIAL,

3-^8 I>©a,irtoona.-St., - OUXCA-QO.
THE

CURK
ELECTRIC COMPANY,
192 Broadway, New York,

Mauufactaie under their oifn patents Arc
Iilffhtiiig Apparatus for every purpose.
The Clark Alternating Current Arc Lamps and

. the Gl&rk Aro Lamps for locandesoent CiroaitB
are known to be the most reliable and durable ever
made, and lead, all others in cheapuees to the
user. Our Ato Lamps for high tension are the
steadiest ever made. Our reference is our
cnstomers.

STANDARD

"WARD"

ARC LAMPS.
You have seen our spe-

cial offer on 1 ,000 "Ward"
lamps, direct current. Well,

the sale is fairly under way.
If you desire anything in this

line, let us hear from you
quickly. State full particulars

and quantity that you wish
figures on.

Electric Cifttioii
Telephone Building,

New York.
Established 1881.

Unity Building,

Chicago.

Hard Rubber Electrical Goods;
Telephone Receivers, Rubber Rods,

Hard and Soft Rubber Tubing,

Flexible Hard Rubber Tubine, Hard Rubber Sheets,

Bushings, Battery Cells, Nipples, Phonograph Tubes,

Window Tubes, Friction Tape,

Soft Rubber Socket Covers, Rubber and Leather Belting,

In fact, anything in Rubber.

The Columbia Rubber Works Co.,

169 Lake Street, CHICAGO.
K. T. WHELPLEY, Manager.

t^end for Prices.

WORK SHIPPED ON DAY PROMISED.
EPAIRIN

ewindingQ

ARMATURES OF ALL SYSTEMS.
CONVERTERS, RHEOSTATS, LAMPS, ETC.

W^orkmanshlp Cinaranteed. Ifrite ns.

Stanwood Mfg. Co.,
17th and Clark Streets,

CHICAdO.

GRAPHITE SPECIALTIES
FOB BliECTBICAXi ITSBB;

Graphite Bods of Tarlans Iiensths, firom 1-S Ohm to lOO Ohms BeslBtane* '

to the ineh. «raphlte Boxes and Crucibles, Beslstlns Haata
of 4,000 Degrees. Inquiries «Iadly Anawered.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

EVERY VITAL CLAIM
; EVEE MADE FOK

The Stirllnir Water-Tube Safety Roller
CONFIRMED IN THE FOLLOWING

WORLD'S FAIR AWARD:
UNITED STATES.

Department F.—IVTachinery.
1647

ff.v/tiJiYor-.S.t.irl.ins.Cos*,.. 4ddress.....Ohi.os.gft..,..Illj^ :

Group.....Sa... Classx^m.*^

iS.T;AJ5st— ......later.....Xuhe....S.team...B.ollers...—...

AWARD
Furnishing steam for~nae of Exhibition. One of "l£s

<!hief eharaeteristios lies in the simplicity and oonsequeat low
cost oCoonstruction. Boilers oonslBt merely of four eylindrioal
shells or drums, connected by tubes which form major portio'nof '

heating surface. TubeS are expanded into drum, and practically
the only machine -work required, upon entire structure la that
employed upon the manhole frame in the head of each drum, nhioh is
of the simplest character. Tubes are located in a position sli^t"
ly inclined from a vertical and the tendency of sediment to col-
lect on either the exterior or interior surfaces is thereby',
reduced to a minimum. The' large mud-drum, located below the
current produced by circulation, insures quiet water in which
mud, scale and other Impurities may settle. .Driim favorably local-,
ed at bottom of rear bank of tubes for. receiving deposits which
require high temperature to be precipitated. Kxamination of these
boilers in operation where water used contained large quantities
of lime salts, demonstrated that a small amount of labor was
required to maintain them in a clean condition, and that they
operated with the highest efficiency in this most important
feature and possessed marked advantage. Arrangement of division
plates Is such that ezit for waste gases is over surfaces where
the cold, feed water is lust entering, insuring low flue tempera-
ture. Use of a fire-brick arch covering grate- enables high furnflo*
temperature to be maintained. These boilers are proportioned so
that the^ ratio of horse power to grate is about fifty to one,
ample foif economical result. Boilers exhibited show that they
gave praotioally dry steam. Inner and outer rowsof tubes slightly
ourved. A chain scraper is passed throujdi when deposits form on
surfaces. The tubes are acoessihle from outside. A. single work-
man disconnected the four manhole plates and exposed, every tube
in the boiler within a period of five minutes

Extreme simplicity and low cost of construotionof mater
tube boilers. Kxcsllence of design in features pertaining to
fuel economy, and singular adaptability to situations requiring
the use of impure feed water.

i

Approved :.^ ?.Phn..A,...Ro(s]rt,e.,

President D^artmental CommiUee.

'(Sighed) !J.ea.....R»....Barirua,,

IndimSual Jtufgs,

approved
Chairman ikeculive Commiaet on Awards.

Copyist—A^-M.-C... i)a«e...EeJ>ruary....26.,^18S4.

Subject to change of gramojatical aud typewritteii inaccuracies.

THE STIRLING COMPANY^
GENERAL OFFICES, PULLMAN BUILDING, CHICACO, ILL. ^

NEW TOKK OFFICE, 74 Corllandt St. BOSTON OFFICE, 3 Oliver St. ".i^

PHILADELPHIA OFFICE, 418 Walnat St. PITTSBURGH OFFICE, Coneslaga BalldiDgi..'

CLEVELAND OFFICE, Cuyahoga Building. CINCINNATI OFFICE, 38 West Third St. .

TOLEDO OFFICE, Arbnckle, Kyan & Co. NEW ORLEANS OFFICE, C. 8. Burt Oo.
MINNEAPOLIS OFFICE, Lumber Eiohange.
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BRARY.

Chicago iDsnlated Wire

414 and 416 NORTHERN BUILDING,

Ooraer Lake and La SaUe Sts.,

CHICAGO, - II^LIWOIS.
This company has no coanection whaiever

. \rith any other concero.

WILLABD L. OANDEE. > ^ ,

H. DUKANT OHEE^^B, }
BMlneas Managers. W. H. HODGINS,

Secretary,

THE OKONITE COMPANY
GEO. T. MANSON,

QeuU Snpt.

LIKITED,

13 Park Row, New York.
INSULATED

WIRES iitoCABLES,
For Aerial, Submarine and Underground Ui*.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

BRANCHBS: Cblcaco, Bolton, FhlladelphUi aUnneapoUa, Ctnolnmatl,
Ontnha,r<nnlaTlll«, St..IioalB, SanFranoUco, liOndon arid Hn. America.

«tr.

An Honest Lamp, Honestly
THE OLD RELIABLE

6 to 500 Candle Power.
See that yonr lamps bear onr reelstered trade mark.

NEW YORK & OHIO CO., - Warren, Ohio.
MAKERS OF PACKARD LAMPS.

MAmrFAOTUREB OF

ihtsuimAted eliKctrig
FJLXSXJLBX^^: COBDS and CA-BX^SS.

800 and 808 Bforth Third Street. - - PHIIAPBIiPHIA, FA.

BEST OF ALL IS

made hy J. JH. BITIHNEIili d. 'JO., 7« Cortlandt St., Kew Tork.
Best OonstriictlOQ and iDgredleats. Strongest, most Cnrable and BeUsble. Size Gx3Hi fiOets. per oolL

LIBEBAL DIS00PNT8.

AMERICAN
CARBONS.

Burn them up and burn them down.
That is what they are made for Some Carbons are not fit

to bum in an arc lamp, they arejnore. suitable for the furnace.
The American Carbon is a success. ( And tiie prices—you

Our custoiqers say so and keep right -< ought to know about
on using them. { them. Write us.

GEO. G. GARTER & CO.,

166a Monadnock Block, .

CHICAGO.

Took HIGHEST MEDAL
FROM ALL COMPETITORS

At the World's Fair, Chicago.
Manufactured only by

THE STANDARD PAINT CO., " T^w yorr.
Chicago Offlre, 871 The Roohery.

General Western Agents:
aiETROFOLiITAN EIiECTRTC CO.,

186 and 188 Fifth Avenae, OHIOAGO, ILL.

WESTON ENGINES.
High Piessure Boilers.

Complete Power Plants.
£stiiuates and Drawin^^s Subiuitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

KEPBESENTATIVES.
" .JULIAN SCHOLL & CO. . 128 Liberty 3t . New roik City.
HOFFMIIN-KDSSELL CO.. 82 Lake SI , ChlcaBO. III.

H. M. SCIPL", iSt cn . 3d and *rch 9ts . Philadelphia. Pa.
tCRANTOS SUPPLY & MACHINERY CO., Scranton. Pa.

HOW THE

GREAT FAIR
Was Opened 1

THE PRESIDENT
:

PBESSBD

THE VICTOR KEY
AND THE

EXETER DRY BAHERY
DID THE REST!

The Tictor Telegrapt-
Key aiid the Exetei
l>ry Battery were both
selected to open th«^

World's Colnmbian Ex-
position.

end^Ail^ Sample of the Victor Key, Price S3,50.
Send for Sample of Exeter Itry Battery, Price 80c.

Samples Delivered, Transportation Prepaid.

THE E. S. GREELEY & CO., or^'irihr. NEW YORK.

Pivotal Boston Trolleys,
Anderson Steel Trolley Poles,
West End Trolley Wheels,
Trolley Repair Parts—All in Stock.

Correspondence

Solicited.

Man'f'd by ALBERT & J. M. ANDERSON, 289 to 293 A St., Boston, Mass.

"N^EW BEACON" ™cAirogsoENT

1 6 C. P. CuS') 25 Cts.(N. & C. Patents.)

Beacon Vacuum Pump & Electrical Company,
Hannl^Ctnrers. Irvington Street, BOSTODT, UASS.

"'lliRHiiiP'
'iMANUFitTORIESiriJ'WffiDSTttESmpTUANOiirR^

THE BALL ^ WOOD COMPANY,
BoUders of Improved Antomatio Cut-off Engines •

A.S^^^4T^3=
Chicago Office, Home Ins. Bldg., W. B. PearsoD, Maaager.

Stern & SUverms", 707 Arch St., Philadelphi ,Pa. Geo. M. K'inyon, Eadicott Arciade.St. PaaL, Minn
Southern Eoglneering Co., Louisville, Ky. James & Company, Chattanooga, Tenn

THE NEW INCANDESCENT ARC LIGHT.
THE ROYAL ARC ELECTRIC CO., u< S. A. 143 Liberty St., New York.
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EDISOW
INCANDESCENT

LAMP.
THE LARGEST USER OF INCANDESCENT LAMPS IN

THIS COUNTRY SAYS:

''We remind you that actual tests of every latnp in the

marketj either in this country or in Europe, show that the new

type rdison lamp equals or surpasses, as to life, sustained

candle power, and all other desirable features, any lamp

burned at the same economy."

AND EVERY OTHER USER OF EDISON LAMIPS CONCURS.

•'C^IilT'E FOI% O-Crii CA.X.A.I-Oa-T3-BS.

GENERAL ELECTRIC COMPANY,
PRINCIPAL SALES OFFICES:

MAIN OFFICE, SCHENECTADY, N. Y.

Boston, Maaa., 180 Summer Street.
New York, N. Y., 44 Broad Street.
Syracuse, N. Y., 244 West Fayette Street.

Buffalo, N. Y., Brie County Saviuga Bank Building.
Philadelphia, Pa., 609 Arch Street.
Pittsburgh, Pa., 425 Wood Street.
Baltimore, Md., 18 South Street.
Washington, D. 0.. 1333 F Street, N. W.
Atlanta, Qa., Equitable BuUding.
Cincinnati, Ohio, 264 West Fourth Street.
Cleveland, Ohio, 610 Cuyahoga Building.

Chicago, ni., Monadnock Building.
Omaha, Neb., 309 South Street.
Kansas City, Mo., New York Life Building.

St. Louis, Mo., Wainwright Building.
Dallas, Texas, Corner ^eld and Main Streets.
Denver, Colo., Masonic Temple.
San Francisco, Cal-. 16 First Street.

St. Paul, Minn., 403 Sibley Street.
Helena, Mont., Electric Building.
Portland, Ore., Front and Ankeney Streets.]

Seattle, Washington, Bailey Building.

For all business oatslde the trotted States and ranada—Thomson-Honston Internatinnal Electric Co., Schenectadx;, Bf. T.
For Canada—Canadian Cieneral Electric Co., Ijtd,, Toronto, Canada.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

Mien Huseey Co x

American Electric Co xiii

American Eleo. Mfg. Co....

American Eleetrieai.

Works xi

American Hard Fibre Co.xxil

Amstulz, N. S xvii

Auderson, Albert & J. M. .. i

Armstrong, Cbas. G xvii

Arnold. B.J xvii

Rabcock & Wilcox Co., The. 1

Baggot, E ^>'

Baker A Co ^

Ball, Wm. D xvii

Ball & Wood Co., The i

Ball Engine Co xix

Bsacon Vacuum Pump &
Electrical Co ^

Bernard, The E. Q. Co...

Bernstein Electric Co....

Bishop Gutta Percha Co

.

Bliss Co.,E. W
Boston Braid Mfg. Co ...

.

xii

xix

Bradbury-Stone Ele trie

Storage Co '">

Brill Co., J. G 3cvii

Brownlee it Co x:

,BruBh Electric Co "^iii

Bryan, Wm. H x'^ii

Bryant Electric Co x

Buckeye Electric Co xxii

Bunnell & Co., J. H i

Butlftr Hard Rubber Co.... xiii

C A Electric Co ix

Carter&Co., Geo. G i

Central Electric Co . .
v

Chicago Insulated Wive Co. i

Clark Electric Co.,

Glonbrock Steam Boiler \Tks xix

Colburn Elec. Mfg. Co

Columbia Rubber Works
Co., The xxu

Comstock Co.,The Louis K.xvii

Consolidated Car-Heating
Co ^^1

ConsolidatedEngr.Co.,The.xvii

Cooke, E. D xi

Cor. School of Mechanics, sit

Correspondence School of

Technology s;i

Crescent Insulated Wire &
Cable Co xi

Gushing& Morse ix

Cutter Electrical & Manu-
facturing Co XIV

Dayton Globe Iron Works
Co 3ti^

Delaware Hard Fibre Co.. xi

Delno & Co., H. B

DiehKt Co ix

Directory, Principal Elec.

and Mech. Engineers., xvii

Dixon Crucible Co., Jos. ..xvii

Dow Adjuster Co

D'Unger Long Dist. Tel. Co. xii

Eastern Electric Cable Co. xi

Edwards, W. S. Mfg. Co

Electric Appliance Co x

Electric Construction &
Supply Co ix

Elec. Storage Battery Co.,

The XV

Electrician Publishing Co.
xiii, xvi,xvii,xviii, six

Empire China Works x

Fibre Conduit Co., The.... x

For Sale Advertisements, xii

Fort Wayne Electric Co

—

vi

Freeman, S. & Sons Manu-
facturing.Co

Fulton Steam Boiler Wks.

General Electric Co ii

General Incandescent Arc
Light Co xiv

Gleaaon, E. P. Mfg. Co ix

Goltz & Sinclair xvii

Grant, Geo. B xix

Greeley & Co., The E.S i

Gregory, Chas. E. Co xii

Hammond Cleat & Insula-
tor Co X

Harrlbon International Tel-
ephone Co viii

Hart A Hegeman Manufac-
turlngCo xiv

Harri-ion ACo., W. P

Hayden Booker Mfg. Co.... xi

Helios Electric Co iv

Hemingray Glass Co xl

IvHill, W. S., Electric Co.

Holtzer-Cabot Electric Co..

Hornbergcr Elec. M fg. Co. . iv

Huebel & Manger xii

Illinois Central R. R x

Independent Electric Co.. xiv

Ind. Rubber A Ins. Wire Co.

I mis ACo ,
X

Johns Manufacturing Co.,
H. W viil

Kartavert Mfg. Co

Klipstein, A. A Co x

Lake, J. H. A D. Co xix

La Roche Electric Wks. .

.

Lasell A Co., Edw

Law Battery Co xiii

Leclanche Battery Co.,The. . xi

Leffel A Co., James

Link Belt Machinery Co... vii

Little, P. P., Electrical
Const. A Supply Co vi

Mather Electric Co iv

Merrill , Frederick L xvii

Metropolitan Elec. Co... xx

Miamisburg Electric Co...

Monrath, Gustave xvii

Moore, Alfred F i

Morse, Williams ACo xix

Munsell A Co., Eugene— x

National India Rubber Co.

Insulated WireNew York
Co XV

New York A Ohio Co f

OkoniteCo., The i

Osborne Steam Engin'g Co. x

Osburn, Harry G xvii

Ostrander&Co., W. R.... xix

Palmer Bros xix

Partridge Carbon Co xxii

Perkins Electric Switch
Manufacturing Co viii

Peru Electric Mfg. Co xxii

Phillips Ins'd. Wire Co... xvii

Phcenix Glass Co viii

Phosphor-Bronze Smelting
Co., Ltd xix

Queen A Co . Incorporated, xi

Racine Hardware Co xix

Rose Electric Light Supply
Co xii

Rose Polytechnic Institute

Royal Arc Electric Co i

Scientillc Machinist Co ... . xii

Shultz Belting Co xxii

Siemens A Halske Elec. Co.

Sioux City Electrical Supply
Co

Sioux City Engine A Iron
Works

Smith, S. Morgan xiii

Standard Electric Co xxi

Standard Paint Co i

Stanley Electric Manufac-
turing Co

Stanwood Mfg. Co xxii

Stilwell ABierce Manufac-
turing Co xii, xlil

Stirling Co., The xxii

Stone, O. M xvii

Taylor, Dee A Mack xxii

Toomey, Frank xii

United Electric Improve-
ment Co

Vulcanized Fibre Co xi

Want Advertisements xii

Webster, Warren A Co.... xix

Western Electric Co xiii

Western Elec. Supply Co... iv

Western Telephone Con-
ftruction Co xiv

WestinghouseElec. and Mfg.
Co xvii

Weston Engine Co. . , I

Whitney Electrical Instru-
ment Co X

Wirt, Chas x

Worthington, Henry R . . . x

Yost Writing Machine Co.. xii

CLASSIFIED LIST.

.Acrnm olators.
Bradbury-Stone Elec. S. Co.
Electric Storage Battery Co.

AdjnstevH, liamp.
Dow Adjuster Co.

Annunciators.
Central Electric Co.
Electric Applisnce Co.
Huebul A Manger.
Metropolitan Electric Co.
Ostrander&Co., W. R.
Taylwr, Dee & Mack.
Western Elec. Supply Co.

Arc JLamps.GAG Electric Co.
Clark Electric Co,
Electric Appliance Co.
Electric Cons. A Supply Co.
Port Wayne Electric Co.
General Electric Co.
General Inc'd'centArcLt.Co.
Helios Electric Co.. The.
La Roche Electric Wks. .

Little. F. P. Elec. C. A S. Co.
Mather Electric Co.
Royal Arc Electric Co.
Siemens A Halbke Elec. Co.
Standard Electric Co.
Taylor, Dee A Mack.
Westingnouse EL A Mfg. Co.

Arc Ijieht (*ord.
Central Electric Co.
Electric Appliance Co.

.Armature Wind»>rs.
Stanwood JFf'g Co.

Batteries and •! ars.
Bradbury-Stone Elec. S. Co.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Central Electric Co.
Columbia Rubber Wks. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Greelev A Co., The E. S.

Haydeh-Booker Mfg. Co.
Hemingray Glass Co.
Hill.'W. S. Electric Co.
Law Battery Co.
Leclanche Battery Co., The.
Metropolitan Electric Co.
Miamisburg Electric Co.
Peru Electric Mfg. Co.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Bells.
Central Electric Go.
Electric Appliance Co.
Greely A Co., The E. S.

Huebel A Manger.
Metropolitan Electric Co.
OstranderA Co.. W. R.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Beltins:.
Columbia Rubber W^ks. Co.
Shultz Belting Co.

Boilers.
Babcock A Wilcox Co.. The.
Clonbrock Steam Boiler Wks.
Freeman & Sons Mfg. Co.
FultOQ Steam Boiler Wks.
Link Belt Machinery Co.
Racine Hardware Co.
Stirling Co., The.
Weston Engine Co.

Boobs. Eleotrlcal.
Electrician Publishing Co.

Binshe'v, iiynamo and
Motor.

Partridge Carbon Co.
Wirt, Chas.

BarelzLX* Alarms.
Central Electric Co.
Electric Appliance Co.
Greeley A Co. . The E. S.

Metropolitan Electric Co.
"Western Electric Co.
Western Elec. Supply Co.

Cables(See Insulated Wires.)
Cables, Electric. (See In-

sulated, Wires), Copper,
t^heet and Bar.
American Elec. Works.
Bishop Gutta Percha Co.
Carter A Co.. Geo. G.
Chicago Ins. Wire Co.
Crescent Ins.Wire A Cable Co.
Gushing A Morse.
Eastern Electric Cable Co.
General Electric Co.
Hill, W. S. Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electiic Co.
Moore, Alfred F.
New York Ins. Wire Co.
Taylor, Dee A Mack.
Western Electric Co.

Carbons, Poiuts 4tPlates.
Central Electric Co.
Law Battery Co.
Leclanche Battery Co.
Metropolitan Electric Co.
Partridge Carbon Co.
Western Electric Co.

Car-HeatepN, JBIectric.
Consolidated Car-Heaiing Co.

Clutches, Friction.
Lake, J. H. A D. Co.
Link Belt Machinery Co.

Conduits.
Fibre Conduit Co., The.

Constmction & Repairs.
Allen-Hussey Co.
Amstutz, N. S.

C A C Electric Co.
Comstock Co., The Louis K.
La Roche Electric Wks.
Little, F. P. Elec. C. A S. Co.

. Mather Electric Co.
Osburn, Harry G.
Stone, O. M.
Wirt, Chas.

Contractors and Electric
Iiight Plants.

AUen-Huasey Co.
Am&tutz, N. S.
Armstrong, Chas. G.
Arnold, B. J.

Ball. wm. D.
Brush Electric Co.
Bryan, Wm. H.
C A C Electric Co.
Carter A Co., Geo.G.
Clark Electric Co.

Colburn Electric Mf^'. Co.
Comstock I'o.. Thu Louis R.
Consolidated ICogiuecringCo.
Port Wayne Electric Co.
General Electric Co.
(voitz A Sinclair.
Hili, W. S. Eleclric Co.
La Roche Electric Wks.
Little, F. P. Elec. C. AS. Co.
Mather Electric Co.
Merrill, Predeiick L.
Monrath, Gustave.
Osburn, Harry G.
Siemens A Halske ElecvCo.
Stone. O. M.
uaited Elec Improvement Co
Westinghouse Eiec A Mfg. Co.
Western Electric Co.

Copper,
Law Battery Co.
Miamisburg Electric Co.

Copp»*r AVires.
Amencan Electrical Works.
Bernard Co., The E. G.
Bishop Gutta Percha Co.
Bunnell A Co , J. H.
Carter A Co., Geo. G.
Central Electric Co.
Chicago Ins. Wire Co.
Crescent Ins.Wire ACable Co.
Electric Appliance Co.
General Eectrlc Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co.. The.
Phillips Insulated Wire Co.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Cross-Arms, Pins and
Brackets.
Anderson, Albert A J. M.
Brownlee A Co.
Central Electric Co.
Electric Appliance Co.
Metropolitan Electric Co.
Taylor, Dee A Mack.

Cut-Onts and i!^n^tches.
Anderson, Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
C. A C. Electric Co.
Carter A Co., Geo. G.
Central Electric Co.
Cutter Electrical A Mfg. Co.
Electric Appliance Co.
General Electric Co.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
Hill, ^Y. S. Electric Co.
Huebel A Manger.
Little, F, P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Perkins Elec. Switch Mfg. Co.
Sioux City E. S. Co.
Taylor, Dee A Mack.
Western Elec. Supply Co.

Desti liislits.
Cooke, E. D.

Uynamos.
Brush Electric Co.
G. A C. Electric Co.
Clark Electric Co.
Colburn Electric Mfg Co.
Fort Wayne Electric Co.
General Electric Co.
Gregory, Chaa. E. Co.
La Roche Electric Wks.
Mather Electric Co.
Palmer Bros.
Rose Elec. Light Supply Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
United Elec Improvement Co
Western Electric Co.
WestinghouseElec. AMfg.Co.

Electric Kaiiways-
Brush Electric Co
General Electric Co.
Siemens A Halske Elec. Co.
Westinghouee El. & Mfg. Co.

Electrical andllecliani-
cal Engfineers.

Allen-Hussey Co.
Amstutz, N. S.

Armstrong, Chas. G.
Ar. old, B.J.
Ball.Wm. D.
Bryan, Wm. H.
Comstock Co., The Louis K.
Consolidated Eag. Co.
Goltz A Sinclair.
Merrill, Frederick L.
Monrath, Gustave.
Osborne Steam Eng. Co.
Osburn, Harry G.
Stone. O. M.
Wirt, Chas.

Electrical Instruments.
Anderson, Ibert A J. M.
Bernard Co., The E. G.
Bunnell A Co., J. H.
Carter A Co.. Geo. G.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Greeiey A Co., The E. S.

Hill. W. S. Electric Co.
Little, F. P. Elec. C. A S. Co.
Metropolitan Electric Co.
Queen A Company, Incorp.
Taylor, Dee A Mack.
Western Elec. Supply Co.
Whitney Elec.Instrument Co.
Wirt, Chas.

Electrical Specialties.
Cooke, E. D.
Eleclric Appliance Co.
Holtzer-Cabot Electric Co.

rioctric fi»lat;<^.

Independent Electric Co.
Taylor, Dee A Mack.

Electroliers, etc.
Baggot, E.
Edwards, W. S. Mfg. Co.
Gleason. E. P. Mfg. Co.
Phcenix Glass Co.

Electro-Platin e: iflsch'y.
Colburn Electric Mfg. Co.

Eneines. I§lfearn.
Ball A Wood Co., The.
Ball Engine Co.
Freeman Sons Mfg, Co.
Racine Hardware Co.
Sioux City Eng. A Iron Wks,
Toomey, Frank.
Weston Engine Co,

EleratorH, Electric.
Morse, Williams A Co,

Fnn Onlilts.
Diehl A Co.

Fibre.
.Vmerican Hard Fibre ('o.

Butler Hard Rubber Co.
Delaware Hard KlbreCo.
Kartavert Mfg. Co.
Metroi)olitan Electric Co.
Standard Paint Co.
Vulcanized Fltie Co.

Fire Alarms.
Butler Hard Rubber Co.
Columbia Rubber Wks. Co.
Western Electric Co.

Fuse "Wire.
Electric Appliance Co.
Independent Electric Co,

<Fas JLilerbtlDg, Electric.
American Electric Co.
Holtzer-Cabot Electric Co.

Hears.
Grant, Geo. B.

6}eneral Elec. Supplies.
Anderson, Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Carter A Co., Geo. G.
Central Electric Co.
Colburn Electric Mfg. Co.
Cooke, E. D.
Cutter Elecirical A Mfg. Co.
Electric Api-liance Co.
Greeley A Co., The E. S.

Hammond Cleat A Ins. Co,
Hayden-Booker Mfg. Co.
Hill", W. S. Electric Co.
;Holtzer-CaDot Electric Co.
Law Battery Co.
Little. F. P. Elec. C. A S. Co.
Metropolitan Electric Co.
Palmer Bros.
Peru Electric Mfg. Co.
Queen A Co., Incorp.
Sioux City Elec. Supply Co.
Taylor, Dee A Mack.
Western Elec. Supply Co.

Crlobes and Electrical
dass'cvare.

Baggot, E.
Gleason E. P. Mfg. Co.
Hemingray Glass Co.
Pha-nix Glass Co.

Grapliire Speclallies.
Dixon Crucible Co., Jos.

Hard Rubber Goorts.
Americuu Hard Fibre Co.

Butler Hard Rubber Co.
Columbia Rubber Wks. Co.
Delaware Hard Fibre Co.

Insulators and Insnlat-
ing Slaterials.

American Hard Fibre Co.
Anderso.i, Albert A J. M.
Bernard Co., The E.G.
Bryant Electric Co.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Chicago Ins. W ire Co.
Columbia Rubber Wks. Co.
Cutter Elec. A Mfg. Co.
Delaware Hard Fibre Co.
Electric Appliance Co.
Empire ChinaWorks.
Fibre Conduit Co., The.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Hill, W. S. Electric Co.
Holtzer-Cabot Electric Go.

Ind. Rub. A Ins. Wire Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Little, F. P. Elec. C. A S. Co
Metropolitan Electric Co.
Moore, Alfred F.
Munsell A Co.. Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Peru Electric Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Taylor, Dee A Mack.
Vulcanized Fibre Co.
Western Elec. Supply Co.

Insulated IVires and
Cables—Slasnet "Wire.

American Electrical Works.
Bishop Gutta Percha Co.
Bunnell A Co. .J. H.
Carter A Co.. Geo, G.
Central Electric Co.
Cbi:auo Ins. Wire Co. -

Crescentlns. Wire ACable Co.
Gushing A Morse.
Eastern Electric Cable Co.
Electric Appliance Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co,
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Taylor, Dee A Mack.
Western Electric Co.
Western El< c. Supply Co.

liump Shades.
Cooke, E. D.

Iiamps. Incandescent.
Am. Electrical Mfg. Co.
Beacon Vacuum Pump A

Electrical Co.
Berngtein Electric Co.
Buckeye Electric Co
Carter A Co., Geo, Q.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Lasell ACo., Edw.
Mather Electric Co.
Metropolitan Electric Co.
New York A Ohio Co.
Royal Arc Electric Co.
Taylor, Dee A Mack.
W^estinghouse Elec AMfg.Co.

Liffhcnlne Arresterv.
Central Electric Co.
Electric Appliance Co.
Hill, W. S. Electric Co.
Wirt, Chas.

Slaenet Wire.
(See Insulated Wires.

1

Slechanlcal ^rchlnery.
BlisH Co., E. W.
Link Belt Machinery Co.

Mica.
Johns Mfg. Co., H. W.
Munsell ACo., Eugene.
M in toe Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westlnghoiise El. A Mfg. Co.

Uotors.
Brush Electric Co.
C A C Electric Co.
Colburn Electric Mfg. Co.
Geoeral Electric Co
Gregory. Chas. E. Co
La Roche Electric Wks.
Mather Electric Co.
Piilmer Bros.
Sioux City E. S. Co.
Taylor, Dee & Mack.
Westinghouae El. A Mfg. Co.

Paints.
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm.Co. Ltd-

Platinnm.
Baker A Co.

Pole^.
Brownlee A Co,

Porcelain.
Empire China Works.
Pt;ru Eleclric Mfg. Co.
Pha-nix Glass Co.

Pubiishci s. Electrical.
Electrician Publishing Co.
Phtjjuis Glass Co.

Push Buitous.
Central Electric Co.
Electric Appliance Co
Huebel A Manger.
Metropolitan Electric Co.

Bheostats.
General Electric Co.

Sal Ammoniac
Innis A Co.
Klipstein, A. ACo.
Law Battery Co.
Hayden-Booker Mfg. Co.

Second-iluuu Eiecirlcal
IVAucltlTie/y.

Gregory, Chas. E. Co.
Rose Elec. Lt. Supply Co.

tSilft Braid.
Boston Braid Mfg. Co.

isolate.
Independent FlectricCo.

Speakius Tuben.
Central Electric Co.
Electric Appliance Go.
Ostrander A Co., W. R.
Western Electric Co.

]!^pe«-d Indictitors.
Queen A Co. Incorp.
Whitney Elec. Instrument Co
Steam Aeating:.
Webster A Co,, Warren.

Steam Pumps.
Worthington, Henry R.

9) orase .toaUeries.
Bradbury-Stone Elec. S. Co
Electric Storage Battery Co,

Stoves. A!:lertric.
Consolidated Car-HeatingCo

Str**et Cars.
Brill, J. G. Co,

Tapes, Insulating:.
American Electrical Works
Central Electric Co.
Crescent Ins. Wire ACableCo
Gushing A Morse.
Chicftgo Ins. Wire Co.
Electric Appliance Co,
Metropolitan Electric Co
Moore, Alfred P.
New York Insulated Wire Co
Okonite Co. , The.
Phillips insulated Wire Co
Standard Paint Co
Taylor, Dee A Mack.

Telegraph Apparatus.
Central Electric Co.
Electric Appliance Co
Greely ACo., The E. S
Metropolitan Electric Co
Stone, O. M.
Western Electric Co.

Telephoues,
Columbia Rubber Wks. Co
D'Unger Long Dist. Tel, Co.
Harrison Int. Telephone Co
Lasell A Co., Edw.
Palmer Bros.
Western Electric Co.
Western Tel. Const. Co.

Transformers.
Hornberger Elec. Mfg. Co
Stanley Electric Mfg co
Taylor, Dee A Mack.
Western Elec. Supply Co.

Tracks, Elecr ric Car
General Electric Co.
Westinghouse El. A Mfg. Co

Turbioe Wheels.
Dayton Globe Iron Works Co
Leffel ACo., Jas.
Smith, S. Morgan.
Stilwell A Bierce Mfg. Co,

Type-Wiiiina: Machines.
Yost \\ riting Machine Co,

Universities

.

Cor. School of Mechanics.
Correspondence School of
Technologj'.

Rose Polytechnic Institute.
Scientitic Machinist Co.

VarniHhes,
Standard Paint Co.
Water Beaters.
Webster A Co., Warren

Water AVheels.
Leffel A Co., Jas.
Smith, S. Morgan,

Wire, Bare.
Anderson, Albert A J. M.
Bishop Gutta Percha Co.
Central Electric Co.
Crescent Ins.Wire ACable Co
Electric Appliance Co.
Independent Electric Co
Ind. Rub. A Ins. Wire Co
National India Rubber Co.
OkoniteCo., The.
Phillips Insulated Wire Co.
Taylor, Dee A Mack.
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MABO 8. CHAPMAN, Pros. THOMAS O. PERKINS, Vice Proa. JOHN L. 13UNCE, Soc. and Troaa. THEO. OONET, Bupt.

THEMATHER ELECTRIC COMPANY,
]M[ei.i3.olxostex*, Ooxxxx.

COMPLETE ELECTRIC EQUIPMENTS FOR LIGHTING AND POWER PURPOSES.
Dynamos from 60 to 6,000 Lights. Motors from 1 to 300 Horse Power.

Street Railway Generators and Station Equipment from 50 to 500 K. W.
Correspondonce Nolioited from parties anil indiTidnalH conteniplatiii^ the pnrcliasini; or instaUation

of electrical apparatus of any nature whatsoever,

THE MATHER ELECTRIC COMPANY, Manchester, Conn.
fi. 91. ANCtIER & CO., lie Itedford i^trcet, Boston, mass.. Contractors for Mather Apparatus is New Kneland.

B9. 9£. BLAKE, Elmira. IV. T., Contractor for Blather Apparatus, Northern and AVestern Ncn' TTork.

J. ^XOXjTF Gr.A.TP£IS, Xl-iO "B^OTJiSKSLTXOCSla^ ISldS-i Ol3.1oa,S;0» western contractor for mather Apparatus.

WESTINGHODSE CONVERTERS:
20 Lights, $20.00^— 10 per cent, off if 100 Lights are ordered.

30 " 30.00—15 " " " 250

40 " 40.00—20 " " " 500 " " "

Converters: Meters:
5 Lights,

10 and 15 "

25 "

40 " -

50

f
8.00

12 50
18.50

20.00

22.00

10 Lights, 10 Amperes, $10 00
15 " 15 " 12.50

25 ." 25 " 15.00

WESTERN ELECTRICAL SUPPLY CO.,
911-913 Olive St., ST. LOUIS, MO.

aEErERAX^ ELECT^RICAIv SUPPLIES.

SWITCH-BOARDC^^
For INCANDESCENT, ARC and POWER Circuits.

^^

FOR RAILWAY AND CENTRAL STATIONS.
We maoufacture over 300 different styles and sizes under our own patents of late issue.

HIGH GRADE WORK, REASONABLE PRICES AND PROMPT DELIVERY.

STATIONARY *^ ROTATING
FAN MOTORS

FOK DIEECT CUBEENT CIKOUITS. SEND FOK CATALOGUE.

W. S. HILL ELECTRIC COMPANY,
...^i^^^£^co., 133 Oliver St., EOSTON, MASS.

THE HELIOS LAMP FOR STREET LIGHTING.

-^^5^BARNE3 BROTHERS,

^icnm Sit0inc3 ana trailers,
WinJ Hull. Hont PmUrt. Bliik CinUrv Iron Poroia, HDaiii Cuilnn.mm r>r«lcn tn (lII kindt of P«riu Mnhlnm . gtmo MMlnf »nd

18^^Mutjiiokela, lowt. _

-̂^'C^^t-l-i

-4-

HELIOS ELECTRIC CO., I3IO Filbert St., Philadelphia.
Eastern Agents: STANLEY ELECTEIO MFG. 00., Pittsfleld, Maes.
THE MOUNTAIN ELECTRIC CO., Denver, Colo., Agents for Colorado, Utah, Wyoming,

New Mexico and Arizona.
Western Agents; THE CENTEAL ELECTRIC CO., Chicago, 111.

Southwestern Agents: ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis, Mo.
Canadian Agency: CANADIAN GENERAL ELECTRIC CO., Toronto, Canada.

TilE

Elkhart Tiansfomer,
HORNBERGER ELECTRIC MFG. CO., ELKHART, IND.
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t

GENTRAti
EliEGTRlG GenPANY

173-175 ADAMS STREET,
CHICAGO.

General Western Agents: Okonite Wires, Interior Conduits, Washington Carbons, Lundell Fan Motors.

$10.00 Reward!
Some vindicative individual witli

malice prepense mailed the following

"poem" to us anonymously. While

we are adverse to paying any attention

to anonymous communications, unless

accompanied by the cash, we feel im-

pelled to publish this as a simple matter

of self-defense. We have lost hours of

sleep with the abominable rhyme jing-

ling in our ears, trying to trans-

late the somewhat obscure

meaning. To relieve ourselves

of further worry, we decided to

stop worrying, and offer the

following

REWARD!—To the central or isolated station

manager, or electrician, sending us the first

correct rendition of the verses into plain

English, we will give ^10.00 worth of

Electrical Merchandise to be selected from

our catalogue, allowing usual trade dis-

counts. Open until June 1, 1894. Address

Advertising Department,

CENTRAL ELECTRIC CO.

THE ELECTRICIAN'S WOOING.

My darling, wire are you so cold ?

Pray let my ohm be thine;

This system me a joy to hold

And pressure hand in mine.

Though you may search from pole to pole,

You'll find that I ampere

Of any one, so let us join,

No motor part my- dear.

The gold our station will demand,

Our needs to gratify.

The circumstances I am in-

Candescently supply.

The current of my thought is toward

One central lamp of bliss,*

One heart I volt of there to clir^

Need dynamo's it is ?

So let us haste to lay our views

Before your pa and ma.

But, if they their consent refuse.

Let's skip the trolley-la.

' Tlie author evidently refers to the Pharos Incandescent

^^ Lnnip.

Lundell

Fan Motor

Outfits.

No. ?60A. 1-12 H. P., with

switch giving 1,000, 1,400,

1,800 revolutions per min=

ute. For constant current

circuits of 110 to 120 volts.

Self-oiling, self- aligning

bearings, fixed brushes, no
SPARKING.

No. 567 H. SUSPENDED FAN OUTFIT.

Lundell flotor.

1-6 H. p. .Speed, 1,400 on constant

current circuit, 110 to 120 volts.

Standard length, from ceiling to end

of fan, Ayi ft. on a 12 ft. ceiling.

will

deal

The Lundell Fan flotors,

of which these two are samples, are

unquestionably the highest achieve-

ment in ventilating and comfort

giving devices up to date.

They are scientifically designed,

beautifully finished, compact (more

so than any other make), noiseless;

in fact as nearly perfect as we can

hope to get.

If you contemplate establishing

a drug store, restaurant or office cir-

cuit and making vioney hand over

fist this summer, now is the time

to collect your forces, deploy your

fighting lines and gel ready. We
help all we can and you will find that that's a good deal, kgood
all around. Fully illustrated catalogue to any address.

What we want is orders.

The Central Electric Co.,

i

CHICA-OO. ^
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FORT WAYNE ELECTRIG CO.

MANUFACTURERS OF

ELECTRICAL MACHINERY
UNDER THE PATENTS OF JAMES J. WOOD.

For Arc Lighting, Direct Current Incandescent Lighting, Alternating Current Incandes-
cent Lighting, Power Transmission either by Direct or Alternating Currents.

Arc Lamps lor Constant Potential Alternating or Railway Circuits.

LOW PERIOD DIRECT CONNECTED ALTERNATORS.
The new "WOOD" Transiormers have the highest efBciency and best regulation of any

yet produced. They are easy to install, light weight and very handsome in appearance.
Parties requiring Transformers would do well to get our estimates before purchasing.

NEW YOEK CITY, 44 Broad Street.
CHICAQO. 185 Dearborn Street.
PHILADELPHIA, PA., 907 Filbert Street.
PITTSBURG, PA , 405 Times Building:.
SYKAOUSB, N. Y., Kirk Building.
COLUMBUS, OHIO, 57 B. State Street.

SAN FRANCISCO, Elec. Improvement Co., 43 Stevenson St.
NEW ORLEANS, LA., Southern Elec. Mfg. and Supply Co.
MINNEAPOLIS, MINN., New York Life Building.
CINCINNATL OHIO, 806 Neave Building.
DALLAS, TEX, Cor. Main and Field Streets.
RICHMOND, VA., Chamber of Commerce.

Don't make a
Alternating Arc
investigating *

By Buying any
Lamp before
the

MON-AHC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-
equaled simplicity with absence of all objectionable features heretofore
present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers will be STUCK on because they don't

have to MONKEY with it every few days, taking it down to clean

and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY CO., Buffalo, N. Y.
C. M. ANCIER & CO., Agents for New England,

i 16 Bedford St., Boston, Mass.
Western OfHce: METROPOLITAN ELECTRIC CO.,

186 and 188 5th Avenue, Chicago.
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The Link-Belt Machinery Co.,
Engineers—Founders—Wlachinists,

General Office and Works, 39th St. and Stewart Ave.,

City Sales Office, 21 and 23 South Jefferson Street, CHICAGO, U.S. A.

Manufacture The Caldxirell

Standard Water Tube Safety Boiler.

ABSOLOTE

SAFETY

WITH

HIGHEST

POSSIBLE

EGONOHT.

Link-Belt Machinery Co.,

Chicago.
I

Link-Belt Engineering Co.,

\ Philadelphia and New York./

DESIGNERS AND BUILDERS OF

Machinery for Handling Coal and Ashes.
We have equipped the potver plants of the following well-known firms with machinery for handling
coal from cars, barges and wagons to boilers, and for taking ashes from under boilers to dump:

New York Edison Co., Elm and Pearl Streets, New York.
Pabst Light, Heat & Power Co., Milwaukee, Wis.
Milwaukee Street Railway Co., Milwaukee, Wis.
Cass Avenue and Fair Grounds Railway Co., St. Louis, Mo.
West End Street Railway Co., Boston, Mass.
New York Steam Heating Co , New York.
Washburn & Moen Mfg. Co., Waukegan, 111.

Spreckles Sugar Refining Co., Philadelphia, Pa.

Illinois Steel Co., Joliet, 111.

Illinois Steel Co., South Chicago, 111.

Auditorium Hotel, Chicago.

P. Schoenhofen Brewing Co., Chicago.

Pabst Brewing Co., Milwaukee, Wis. .

Franklin Sugar Refining Co., Philadelphia, Pa.

Anglo-American Packing & Provision Co., Union Stock
Yards, Chicago, and many others.
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The Brush Double Arc

Lamp FutentB eustalaed by

repeated decisions

of D. 8. Courts.

THE

BRUSH
ELECTRIC CO

,

Agencies In all lar^e cities.

TheRusaell & Officer Electrical Oonetructlon Co., Denver, Col.

Bagaall and Hlllee, Yoliohoma, Japan. Office and IrVorks. Cor. Belden and illason Sts,. CIii:V£l.ANJ>, OHIO.

The "Ideal" Storage Battery
For all Classes of Wort where Liglit and Power are Repireil.

NORTH AMERICAN PHONOGRAPH COMPANY.
Chioaqo, III., September 13, 1893.

MESSRS. BRADBURY-STONE STORAGE BATTERY CO., Lowell, Mass.
Gkntx-emen:—We take a great deal of pleasure in being able to laud the merits of the Bradbury-

Stone Ideal ytornge Battery for use in connection with the Phonograph. Within the last few months
Tve have purchased in all several hundred of your cells, and have shipped them on orders to various
parts of the country in almost every conceivable manner. They have withstood the moat severe testa,

and have in all cases given entire satisfaction.

Yours truly, THOS. R. LOMBARD, General Manager.

Thousands in use all over the country.

Bradbury-Stone Electric Storase Co,,

Boston Office, 612 ExciiaDge Bldg. LOWE LL, MASS.
STEPHEN B. ELKINS, Prest. PATRICK EQAN, Seo'y. H. J. HANFOKD, Oen'l Mgr.

Tlie Harrison International Telephone Co.

WHAT MONEY CAN EARN AND
THE PEOPLE SAVE BY

MEANS OF THE

Harrison International Telephone.

We either sell our telephones out-
right or lease them for a term

of years.

This company owns Letters Patent No. 476,200,
granted to E. M. Harrison May 30, 1892, and Let-
ters Patent No. 499,108, granted to E. M. Harrison
June 6, 1890, for a complete electric speaking
telephone operated by battery; and owns Letters
Paient No. 435,295, granted to William Hutson Ford
August 26, 1890, for an automatic switchboard. Our
patents embrace every device necessary in the
construction of a telephone plant with either
manual or automatic B\ritchboard.
Prospectuses furnished by addressing the Com-

pany at their offices,

44 and 46 M'all 8t., IVew York.

VULCABESTON,
Field Magnet Spools, Bushings, Controller Pieces, Etc.

Giant Strain Insulator.
Average Creaking strain 6,600 lbs.

MOULDED MICA Trolley Line Insulators.

H. JKF. JOHNS IXEFG. CO.,
240 and 242 Bandolph St., CHICAGO, ILL.

NEW YOKK. PHILADELPHIA.

Gibbs Floeli Switch—Single or Doable Pole.

Glbbs Switches, Gibbs Switches,

Gibbs Switches,

Gibbs Switches, Gibbs Switches,

Gibbs Switches,

Gibbs Swi'ches, Gibbs Switches,

Gibbs Switches.

"DON'T YOU FORGET IT!"

Sockets, Dovetail Rosettes,

Wall Receptacles, Etc.

Chicago Office and Salesroom:

1536 Monadnock Block.
G. W. CONOVER, Western Manager.

Main Office and Factory, HAKTFOKD, CONN.

Ssnd for our new Catalogue and Prices.

C2H0-A.0-0, -^TsTaToaslri. -A-verLTj.e a-rLd. X^&J^o Street-
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The C de C Electric Company
rvli:^lSILJf^J^CZ:TT-JF=2E:FR^ C3F^

MULTIPOLAR DTNAMOS,
Direct Driven or Belted, in sizes up to 250 H. P.

BIPOLAR DYNAMOS,
up to 100 H. P.

Electric Motors, Automatic or Hand Controlled.
Complete Plants for Power Transmission.
Isolated lighting plants. Central Station Apparatus.

General Office:

143 Liberty Street, NEW YORK.
Works: GARWOOD, N. J.

on CENTRAL R. R. of N. J.

Rii*w<^i¥ rtWWinwa. i f*«•*«>•. **1 Madison St., BOSTON, 63 Oll-rer fSt.,BBANCH OFFICES
: ^ ciiEVEIiAMO, Cnyahoea BnUdlne. PHUiAOEL.PHIA, 688 Arch St.

STANDARD

"WARD"

ARC LAMPS.
You have seen our spe-

cial offer: on 1,000 "Ward"
lamps, direct current. Well,

the sale is fairly under way.

If you desire anything in this

line, let us hear from you
quickly. State full particulars

and quantity that you wish

figures on.

Telephone Building,

New York.
Esiablisbed 1881.

Unity Building,

Chicago

WIRE AND CABLES.
Every Telephone

United States is

and Cables. Ke- ^

ard ofHigb Grade

will Cut Last

any otber on the

»t

Company in the

using Kerke Wire

rite is the Stand-

Insnlation, and

and Ont Class

Market.

SEND FOR SA1IIPI.es AJSB PRICES.

GUSHING & MORSE.
General Weatern Agents,

225 Dearborn St., Chicago.

W. R. BRIXEY. Mfr.

203 Broadway, New York.

THE DIEHL ELECTRIC FANS.
NO BELTS. NO SHAFTING.

CEILING,

FLOOR COLUMN,
COUNTER COLUMN
FANS

FOR DIRECT CURRENT.

Sendfor Catalogue containing cat

NEW TYPE
DESK PROPELLER FANS

FOR DIRECT
OR

ALTERNATING CURRENT.

ofournew "ELECTROLIER"PAN.

DIEHL & COMPANY 386 Broadway, New York City.

THEY ARE IN STOCK. SEND US A SAMPLE ORDER, Enameled Green

Outside,

Silvered Inside.

Radial Fluted.

GLEASON'S
STANDARD
ELECTRIC
SILVER GLASS
REFLECTORS.

The simplest, cheapest and best Reflectors
for increasing candle power of incandes-
cent lamps.

Made in all staple sizes of electric shades.
Always bright ; cannot tarnish.

E. P. 6LEAS0N MFG. CO.,' mVrVer'street,

Flat Spiral Corrugated. Deep Spiral Corrugated. ouicAeo oppice
'^^'"^ iroE^Ki.

PEB DOZEN PEBDOZEN wfllwM^W VrrlwEy
91 Dearborn Street, F. L. JOHNSON, Manaeer.

PEB DOZEN
n In. diameter, 2>4 In. holder, $9.00 _____
8 " " 2)i " " 10.00 8 In. diameter, 2)4 In. holder, $ 8.00 1 in. diameter, 2)4 in. holder, t 8.00
" " 2)i " " 12.00 10 " " 2)4 " " 9.00 10 " " 2)4 " " 12.00
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ELECTRICAL SIIPPLIESl wirt dynamo brush.
^M ^" ^^ ^W • ^M ^^ ^^ ^* ^W ^^ For iDoandesoent Dynamos, Platlnrr Oynamos, AltornfttlOK OunerfttorH uu(] Kxcltera. Eleutr

AND HIGH GRADE EI.ECrRICAL SPECIALTIES,

including

PACKARD LAMPS,
PARANITE WIRE,
PACKARD TRANSFORMERS,
WHITNEY INSTRUMENTS,

And that seasonable epeelalty, tbe

MESTON MOTOR,
And in fact

lu the Electrical Supply Line.

ELECTRIC APPLIANCE COMPANY,
242 Iladison Street, CHICAGO.

me Ostorne Steam Enpeering Co.,

Rooms 714-716, 167 Dearborn S:., • Chicago.
Representative work now in course of construc-

tion, 2.000 H. P. Heat, Ught and Power Plant for

the Pabst Heat, Light & Poorer Co., Milwaukee, Wis.

Those who contemplate the conetrnction of simi-

lar plants on improved and economical Unas will

do well to commnnicate with us. First, be sure

you will get the best, then go ahead.

sal-aImoniag.
finaranteed Over 99 Per Cent, Fdie.

XWKrXS dt> GO.,
1«1 Kinzle St.. Ctilcaso.

OCTAGONAL PINE POLES,

NORWAY PINE CROSS-ARMS.

WHITE OAK PINS.
It Yvill pay you to g^et our prices.

BROWNLEE & CO.. - Detroit. Mich.

MICA All Sizes

and

QMtiet
For Electrical Purposes.

EUGENE MUNSELL & CO.,
218 Water Street, New fork.

W, H. SILLS, 86 Lalce Street, CHICAGO, ILL.

Sole Agents for "AILcanlte."

OPCEl-AiN)!^

p^^
fANUFACTORY.

e^yvt/^s^/if,^
cUr-^'"%Jifi

PLATINUM
For all Purposes.

Scrap and Native Platinum Purchased.
BAKI:R & CO., 408-414 New Jersey

Kailroad Ave.. Newark, N, J* C
ONTRACTORS.
Electric JAght Wiring, Fire Alarm Systems

Annanciatore, Bells, Tubes, etc.

THE AM,EN-HUSSEY COMPANY,
Tel. 3626. 336 Dearborn St.. Chleasto.

For iDcandesoent Dynamos, Plating Dynamos, Alternating Ounerntors uutj Kxcltera, Electric Hallway
CiooerutorH, Stationary Motora.

Manufactured by CHARLES WIRT, 56 Filth Avenue. CHICAGO.

WALL&CE ELECTRIC COMPANY, 307 Dearborn St., Chicago, General agents.

ILL! N IS;^3g^|^ CENTRAL

iPluis
Jl

SOLID VESTIBULE TRAIN
Daily at 9;Ult p m. from Ctiicago. New and elegant
equipment, built expressly for tliis service. Train
li^bted tbroughout by gas. Tickets and further
information of your local ticket agent, or by ad-
dressing A. H. HAMSOKT, Ci. P. A. III.
Cent. St. K. Cliicago. 111.

Cleats, 2 or 3 wire, glazed. S30. V 1,000

Insulators, " 12. "

Rosettes, fiiscicss, " 6." 100

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

•.• INSULATOR COMPANY,
15 Custom House St., Boston.

The BISHOP GUTTA-PERCHA CO.
j

THE BEST QEADES OF

For under ground, under water, and all other conditions.

Address 420-426 East 25th Street, - - NEW YORK-
KENSX A. BKED, Secretary and Manaser.

SAL AMMONIAC
(ELiECTRIC BRAND)

For Electrical Purposes
G-uaranteed 98/99% and free of lead and iron.

If you want the liest qiiality ask yoior dealer

for this brand. Imported by

A.KLIPSTEIN & COMPANY, 122 Pearl St.. New Yoik,

"woi^Tiiinsrca-Toisr
HENRY R. WORTHINCTON,

93 and 95 Lake St., CHICAGO. 86 and 88 Liberty St., NEW TOKK.
BOSTON. PHILADELPHIA. ST. LOUIS. DENVEK.

a60,-Jia5 ZXoxrse X>o-\7c-ex

Tlie Best Underground Conduit for Electric "Wires.

LIGHT, STRONG AND DURABLE. NOT AFFECTED BY ACIDS OR ALKALIES.
A PERFECT INSULATOR.

Write for Information. Send for New Catalogue.

Nanufncturetl Exclusively Under Hasic Patents, By

45 Broadway, NEW YORK.
WORKS: ORANGEBURGH, N. Y.THE FIBRE CONDUIT CO.,

THIS IS A

DOUBLE POLE

SNAP SWITCH,
MADE BY THE

BRYANT
ESLiCGTRIC
COMPANY,

EDWARD r.^grL. f
^^^^ MONADNOCK BLOCK, CHICAGO.

Western Representatives.

Factory: Bridgreport, Conn.
Sockets, Switches, Cut Outs, and Electrical Speeiatties. Good Goods

and Prompt Shipments.

Iipflrtit to Wi fflims I

o xj F? t^'E.-vjn

ALTERNATING CURRENT INDICATORS
Are now ready. Before purchasing elsewhere send for our Supplemen-

tary Catalogue which contains the prices and description of the above

instruments, and also a list and prices of other new instruments of

our manufacture.

Whitney Electrical Instrument Company,
PENACOOK, N. H,

Penacooh, ST. H., U. S. A. -FACTORIES :-Slierbrooke, P. Q . Canada.

AGBIVTS:
Baltimore, Md.. The Poole Electric Co.,
Chicago, 111., Electric Appliance Co.,
Cincinnati, Ohio, Nowotny Electric Co.
Halifax, N. S., John Starr, Son & Co., Ltd.

Montreal, P. Q., T. W. Ness & Co.
New York City, Geo. L. Colgate, 136 Liberty St.

San FraoclBCO, Oal., California Electrical Works.
Toronto, Ont., Toronto Electrical Works.
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BcGEHE r. Phiujps, Proflt. W. A. HATHAWAr, Treas. W. H. Sawtbb, Seo'y.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, R. I. X.\ \l

aAILWAY FEEDER AND TROLLEY WIRE,
^

ElECTRIO LIGHT LINE WIKE,

Incandescent and Flexible Cords,
AMERICAMTE. MAGNET.
OFFrCE AND ANNUNCIATOR
FARADAY CABLES. WIRES.

NEW YORK OFFICE, P. G. Ackerman, lOCorttandt Street.

MONTREAL. BRANCH, Eugene F. Phillips' Electrical Works

EISTABIilSRED 1848.

HEMINeRAY BLASS CO.,
OFFICE, COVIHGTOH, KY. FACTORIES, MUHCIE, IHD.

Standard Screw Class Insulators, Floor Insulators,
Class Break Knobs, Battery Jars,

Arc Light Clobes for All Systems,
Colored Class Insulators^ to designate different currents.

WORK ON SPECIAL DESICN8 A FEATURE.
Send Model or Drawing and we will furnibh estimates.

THE

"CLARK" WIRE.
For Switchboard, Railway and Motor nae, we mate aU

sizes of Stranded and Flexible Wire and Cables with Clark's

loeuJatioB.

The Clark Wire has been before the public and In use for

the past nine years, and has met with universal favor.

Thousands of milea of this wire have been sold, and

are in uee throughout the United States and Foreign Coun-

tries, and the demand for it is constantly increasing, because

it always gives perfect satisfaction.

Western Agents,

GREAT WESTERN MFG. CO.,

Chicago, III.

CLARK WIRE* In a Letter from the Inspector of the Boston Fire Under

writers' Union, he states: "A Thoroughly Reli-

able and Desirable Wire In every respect.'^

The Rubber used in insulating our Wires and Cables \b es-

pecially chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weather, and Is not affected by heat.

We guarantee oar Insulation wherever used. Aerial, Under
ground or Submarine, and our net prices are as low, if not

lower, than any other first- class Insulated Wire.

We shall be pleased to mail Catalogues with Terms and
Discounts for Quantities.

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St., Boston, Mass.

Hbkrt a. Clabk,

Treas. and Qen'l Mgr.

Send for Catalogue.

Hebbebt H. Edstis,

Preet. and Electrician

W l!ii„
MANTTPACTUKEKS OF HIGHEST GKADES OF

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N. J.

(
JOHN A. HOEBjLINb'S SONS^ CO.. Chicago, 171 liake Street.

AGENTS! 1 ^^^ FRANCISCO, as and 97 Tcemont Street.

(
IllEW'¥OKK, 117 I.lberty Street.

HAYDEN-BOOKER MF& COMPANY,
Manufacturers of all kinds of

OPEN AND CLOSED CIRCUIT CELLS,
And Dnalers in

Everything in the Battery Line.

3140 DeKalb St., - - - St. Louis, Mo.

M. M. HAYDEN, President and Manager.

DELAWARE HARD FIDRE COMPANY,
THE BEST ORIGINAL SDBSTITDTE FOE HARD RDBBER.

Adopted by the leading Electric Companies of the United States and Europe.

A Blore Satisfaetory Insulator at Half tbe Cost.

Sena for Our Illustrated. Catalogue.
FACTORT, Wilmington, Del.,

Store, 15 Long liane, XiONBON.
^HTCAGO AO£NT,

J. Ii. Thompson, 107 Dearborn Street.

L D.
001-4 Unity Building,

COOKE SHADES

AND STAND.
SHADES (patented), made of thin,

polished brass, lacquered, brilliant,

beautiful, light and entirely new. Easily
and securely adjusted to standard sock-
ets. {No Collar.) Price ^600 per
doz. Good discount to trade.

STANDS {patents pending). Set
screws, front and back, elevate, turn
and hold the lamp at desired angle,
saving the eyes. Price $2.50 each.
Discount to the trade.

A set of samples (as shown in cut), sent
on receipt of $3 00.

Write for folder, etc.

, Manufacturer,

CHICAGO, ILL.

THE CORRESPONDENCE SCHOOL OF TECHNOLOGY
nj TiTrTiT A KTTk ntTTrt Instruction by Correspondence, Electrical, Steam and other Branches of Engineering
OLxi VJjLAlNU, UiliU.i Oscar Anti.M.E.; Jas. Ritchie, B. S.; Frank C. Osborn, C.E.; F.Yensen; L. S. Siebel;.H. J. Cook; J. K Richardson

-E. P. Roberts, M. E.; G. T. Hanchett, 8. B.

Send for circultr

VULCANIZED FIBRE GO.

jensrr.A.je»xjX»:Ea:35ix> 1873.
SOIiK MANUFACTUBERS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wii^^^^To^Idi^i. The Standard Electrical Insulating Material ofthe World. 14 SirSF"; W.Y.

ACME TESTING BET.

To clear up stock before summer, we will sell regardless of original cost some odd pieces of apparatus for

Electrical Measurement. This is a rare opportunity for electricians to secure good apparatus at a fraction

of cost. Send for Circular No. 554.

Measure Resistance Quickly by the Acme Portable Testing Set.

Complete with bridge (theoretical range .01 to 10,000,000 ohms) D'Arsonval Galvanometer, Testing
Battery and Key in a box 8x6x5 inches, weighing but six pounds. Send for Circular No. 524.

New Tork Office, 116 Filbert St. QUEEN & CO., Inc.. Philadelphia.
ACME VOLTMETER.
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ELECTRICAL SUPPLIES wirt dynamo brush,
^B ^* ^^ ^^ ^H ^^ ^W m ^™ ^* ^^ For InoauileBcont DyaiimoH, IMntlntr Dynamoe, AltornntfnK QoDonilorM anil KxclterH, Elei;lr

AND HIGH GUADK ICLECTRICAL 8PECIAI/riES,

including

PACKARD LAMPS,
PARANITE WIRE,
PACKARD TRANSFORMERS,
WHITNEY INSTRUMENTS,

And tbnl soaBounble epeolally, the

MESTON MOTOR,
Anil In Iftct

III the Electrical Supply Line,

ELECTRIC APPLIANCE COMPANY,
24S lladison »«treet, CHICAUO.

m Osliorne Steam Engineering Co.,

Rooms 714-716, 167 Dearborn S'.., - Chicago.
Bepresentatlve work now In course of construc-

tion, 2.000 H. P. Heat, Light and Power Plant for

the Pabst Heat, Light &> Powrer Co., Milwaukee, Wis.

Those who contemplate the construction of simi-

lar plants on improved and economical lines will

do well to communicate with ua. First, bo sure

you will get the best, then go ahead.

SAL-AMMONIAC.
finaranteed Over 99 Per Cent, Fue.

101 Hlnzle St.. Chicago.

OCTAGONAL PINE POLES,

NORWAY PINE GROSS-ARMS.

WHITE OAK PINS.
It ivill pay you to get our prices.

BROWNLEE & CO.. - Detroit, Mich,

All Sizes

amiMICA
For Electrical Pnrposes.

EUGENE MUNSELL & CO.,
»IS Water Street, Kew fork.

W. H. SILLS, 86 Late Street, CHICAGO, ILL.

Sole Agrents for *'Micanlte."

QRCEIW"?!'

Jim
fANUFACTORY.

^^^r^'f-''-

PLATINUMFor all Purposes,
Scrap and Native Platinum Purchased,

BAKER & CO., 408-414 New Jersey
Kailroad Ave., Newark, N. J. C

ONTRACTORS.
Electrio Light Wiring, Fire Alarm Systems

Annunoiatore, Belle, Tabes, etc.

THE ALLEN-HUSSET COMPANY.
Tel. 3626. S3& Dearborn St.. Chicai;o.

For Incandescent DynamoH, Plating Dynamos, Altornatfng aenonilorM and Kxcltern, Electric Itallway
OononitorH, Stfitlonory MotofM.

Manufactured by CHARLES WIRT, 56 Filth Avenue. CHICAGO,

WALL4CE ELECTRIC COMPANY, 307 Dearborn St., Chicago, General Agents.

ILLINOIS CENTRAL

mm
SOLID vestibule: train

Daily lit '.l:Ui) p m. fi-oin Cliicago. Now and elegaut
equipment, built expressly for thia aervice. Traiu
llrfhted throughout by gas. Tickets and further
iuformatlon of your local ticket agent, or by ad-
dressing A. if. HANt^OSr, <]). P. A. III.
Cent. « K. Chiyaso. Ill-

Cleats, -J nr II wire, glazed, $30. pr t,000

Insulators, " 12. " "

Rosettes, riisciiss, " 6." 100

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

•.• INSULATOR COMPANY,
IS Custom H°UBe St., Boston,

The BISHOP GUTTA-PERCHA CO.

THE BEST GBADES OF

For under ground, under water, and all other conditions.

Address 420-426 East 25th Street, - - NEW YORK.
BENSir A. BKED, Secretary and Manaser.

SAL AMMONIAC
(EliECTRIC BJRAND)

ForElectrical Purposes
Gruarauteed 98/99% and free of lead and rroB.

If you want the best quality ask your dealer

for this brand. Imported by

l.KLIPSTEIN & COMPANY. 122 Pearl St,, New Yoik.

vroR,Ti3:i3sra-T03sr
HENRY R.WORTHiNCTON,

03 and 96 Lake St., CHICAGO. 86 and 88 Liberty St., NEW TOKK.
BOSTON. PHILADKLPHIA. ST. LOUIS. DBNVEK.

260,-^25 ZXoxrise X*o-v^ex

JT' Tlie Best Underground Conduit for Electric "Wires.

LIGHT, STRONG AND DURABLE. NOT AFFECTED BY ACIDS OR ALKALIES.
A PERFECT INSULATOR.

Write for Information. Send for Ne'w Catalogue.

Jllanti/aetnrea Exclusively Vnaef JSasic Patents, By

45 Broadway, NEW YORK.
WORKS: ORANGEBURGH, N. Y.THE FIBRE CONDUIT CO.,

THOS. G. DRIER,

EDWARD R.GRIER,

THIS IS A

DOUBLE POLE

SNAP SWITCH,
MADE BY THE

BRYANT
ELISCTRIG
COMPANY,

1532 MONADNOCK BLOCK, CHICAGO.

Iilirtait ti liiMii Wis
C3 u r=? r^E:vsr:

Western Representatives.

Factory: Bridgeport, Conn.
Sockets, Switches, Cut Outs, and Electrical Specialties, Good Goods

and. Prompt Shipments.

ALTERNATING CURRENT INDfCATORS
Are now ready. Before purchasing elsewhere send for our Supplemen-

tary Catalogue which contains the prices and description of the above

instruments, and also a list and prices of other new instruments of

our manufacture,

Whitney Electrical Instrument Company,
PENACOOK, N. H.

Penaeook, N. K., V. S. A.-FA€TORIE8:-ISlierbrcoke, P. Q . Canada.

AGJEMTS

:

Baltimore, Md., Ttie Poole Electric Co.,
Chicago, 111., Electric Appliance Co.,
Cincinnati) Ohio, Nowotny Electric Co.
Halifax, N. S., John Starr, Son & Co., Ltd.

Montreal, P. Q., T. W. Ness & Co,
New York City, Geo. L. Colgate. 136 Liberty St,

San Francleoo, Cal., California Electrical Worts.
Toronto, Ont., Toronto Electrical Works.
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EuQERB F. Phuj^ifs, Prest W. A. Hathawat, Treaa.

AMERICAN ELECTRICAL
PROVIDENCE, R. I.

RAILWAY FEEDER AND TROLLEY WIRE,
EtECTRIC LIGHT LINE WIRE,

Incandescent and Flexible Cords.

WIRES.

W. H. Sawtbb, Seo»y.

WORKS,

AMERICANITE, MA6NET.
OFFICE AND ANNUNCIATOR
FARADAY CABLES.

NEW YORK OFFICE, P. C. Ackerman, lOCortlandt Street.

UONTBEAL BRANCH, Eugene F. PhilUps' Electrical Works

JESTABIiiaHED 1848.

HEMINBRAY GLASS CO.
OFFICE, COYIHGTON, KY. FACTORIBS, HUNCIE, IND.

standard Screw Class Insulators, Floor Insulators,
Class Break Knobs, Battery Jars,

Arc Light Globes for All Systenns,
Colored Class Insulators^ to designate different currents.

WORK ON SPECIAL DESICNS A FEATURE.
Send Model or Drawing and we will furnish estimates.

THE

"CLARK" WIRE.
For Switchboard, Railway and Motor use, we mate all

sizes of Stranded and Flexible Wire and Cables with Clark's

loeuJation.

The Clark Wire has been before the public and In use for

the past nine years, and has met with universal favor.

Thousands of miles of this wire have been sold, and

are in use throughout the United States and Foreign Coun-

tries, and the demand for It is constantly increasing, because

it always gives perfect eatiefactlon.

Western Agents,

GREAT WESTERN MFG. CO.,

Chicago, III.

MARK

In a Letter from the Inspector of the Boston Fire Under

writers' Union, tie states: "A Thoroughly Reli-

able and Desirable Wire In every respect.'^

The Rubber Deed in insulating our Wires and Cables te es-

pecialiy chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weather, and la not affected by heat.

We guarantee our Insulation wherever used, Aerial, Under
ground or Submarine, and our net prices are as low, if not

lower, than any other first class Insulated Wire.

We shall be pleased to mail Catalogues with Terms and
Discounts for Quantities.

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St, Boston, Mass.

Henry A. Clark,
Treas. and Gen'l Mgr.

Send for Catalogue.

Herbert H. Eostis,

Prest. and Electrician

U k
MANTJPACTURERS OF HIGHEST GRADES OF

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N. J.

(
JOHN A. ROEBIilNtk'S ISOSI!^ CO., Cblcago, 171 Iiake l^treet.

AGENTS! 1 ^-^^ FKAWCIISCO, as and S7 Tremont Street.
NEW^'YOKK, 117 l,lberty Street.

HAYDEN-BOOKER MF& COMPANY,
Manufactarera of all kinds of

OPEN AND CLOSED CIRCUIT CELLS,
And Dealers in

Everything in the Battery Line.

,2140 DeKalb St., - - - St. Louis, Mo.

M. M. HAYD£N, President and Manager.

DELAWARE HARD FIBRE COMPANY,
THE BEST ORIGINAL SUBSTITDTE FOR HARD ROBBER.

Adopted by the leading Electric Companies of the United States and Europe.

A. aiore Satisfactory Insulator at Half the Cost.

Send, for Our Illustrated Catalogue.
FACTORY, Wilmington, Del.,

Store, 15 Long Lane, LONDON.
uSICAOO AaENT,

J. L. Thompson, 107 Dearborn Street.

COOKE SHADES

AND STAND.
SHADES (patented), made of thin,

polished brass, lacquered, brillianr,

beautiful, light and entirely new. Easily
and securely adjusted tn standard sock-
ets. (No Collar.) Price !p6oo per
doz. Good discount to trade.

STANDS (patents pending). Set
screws, front and back, elevate, turn
and hold the lamp at desired angle,
saving the eyes. Price $2.50 each.
Discount to the trade,

A set of samples (as shown in cut), sent
on receipt of $3 00.

Write for folder, etc.

IS. D. COOKIS, Manufacturer,

001-4 Unity Building-, CHICAGO, ILL.

THE CORRESPONDENCE SCHOOL OF TECHNOLOGY
rtTTiTT-riT A TiTT-v ntTTn Instruction by Correspondence, Electrical, Steam and other Branches of Engineering.—E. P.Roberts, M. E.; Q. T. Hanchett, S. B.
Ullli VrillAlNU) UniU., Oscar Antz.M.E.; Jas. Ritchie, B. S.; Frank C. Osborn, C.E.; P.Yensen; L. S. Siebel;.H. J. Cook; J. N. Richardson. Send for circular

80L.E nANrFACXITRERS OF

HARD VULCANIZED FIBREVULCANIZED FIBRE CO.
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wii.^niNeTONlDi:!.. The Standard Electrical Insnlatins Material of the World. OFFICB;
14 DBY ST., ST.Y.

ACM£ TESTING SET.

To clear up stock before summer, we will sell regardless of original cost some odd pieces of apparatus for

Electrical Measurement. This is a rare opportunity for electricians to secure good apparatus at a fraction

of cost. Send for Circular No. 554.

Measure Resistance Quickly by the Acme Portable Testing Set.

Complete with bridge (theoretical range .01 to 10,000,000 ohms) D'Arsonval Galvanometer, Testing
Battery and Key in a box 8x6x5 inches, weighing but six pounds. Send for Circular No. 524.

New Torb Office, 116 Filbert 8t. QUEEN & CO., Inc.. Philadelphia.
ACM£ VOI.TMETEB.
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EaTA£LI8HXD IK 1861.

B. BAGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QAS AHD ILICTRIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

' CHICAGO.
BXIXCH 8T0BK

8134 Michigan Avenu*.

One 50 light American arc dynamo, with fifty

lamps, in first-clasa condition, $1,000; one 60-light,

1,200 C. P. Gramme ThomBon-Houston arc dynamo,
1760; 150 ampere slate base D. P. s^'ltclies, each $6;

100 ampere slate base D. P. switches, each $3.50; 50
ampere elate base D. P. Bwitches, each $2; Ajax
railway switches, 100 to 400 amperes, single pole,
QQlck break, ^.00.

CHAS. E GREGOBY CO.,
47-49 S. Jefferson St„ CHICAGO.

FOR SAIiE.
In alternators we have 300 T.-H., 500 and 750

Westinghouse 1, 2 and 3,0.0 Slattery.
In arc 20. 30 and 45 Brush, 25 and 50 T.-H. and a

lot o£ T.-H. arc lamps, K2 and D.

Rose Electric Liglit Snpply Co.,

ST. LOUIS, MO.

Electrical engineer desires engagement by June
first. Is a graduate in mechanical and electrical en-
gineering, and has had extensive experience with
General Electric and Westinghouse compauies. Is
thoroughly familiar with the design, manufacture
and installation of electrical apparatus and con-
struction work. Position desired in engineering
department of manufacturing or constructing com-
pany, or as engineer, of light or power company.
Best of references. Address "K, E.," care West-
EBN Eleotbician, 6 Lakeside Building, Chicago.

WANTED.
Salesman for incandescent

lamps. State experience and
salary. ^,,,,,, "M. F. G.,"

Care Western Electeician,
6 Lakeside Building, Chicago.

NOTICE.
The city of Hawarden, Iowa, will re-

ceive bids for a complete electric light

plant, which will be opened May 25th in-

stead of May 15th as advertised. Plans
and specifications on file with the

CITY BECOBDEB.

NOTICE.
Sealed proposals will be received

until the 1st day of June, 1894, for

furnishing the city of Jackson, Tenn.,

for a period of five years, forty (40)
with privilege of fifty (50) 2,000 C.

P. Electric Arc Lamps for street illu-

mination. A franchise will be grant-

ed for the exclusive operation of an
Incandescent plant for domestic use,

for a period of five (5) years.

For specifications, etc., apply to

Sam C. Lancaster, City Eng.

TO THE COPPER i;OlJNTK"S
Is but a little more than a night's ride in the direc-
tion of the North Star. Solid trains of coaches and
buffet sleeping cars leave Chicago each night at 8

o'clock (from C, M. & St. P. Ky. depot) via the
Milwaukee' & Northern Railroad—the North Star
Route—arriving at Champion, Mich., at 8:50 a. m.,
Ma'-quette iO;'-i5 a. m., Houghton 11:30 a. m., Han-
cock 12:05 p. m , and Ontonagon 9:10 p. m. This is

the shortest, best and quickest route to all impor-
tant points on the Upper Peninsula of Michigan.
Try it. Breakfast served on trains en route.
Berths may be reserved in sleeping cars one week
In advance at City Ticket OflQce, No. 207 Clark St.,
Chicago.

Two 125 H. P. Phcenis Automatic Compound
Engines.

One 80 H. P. Beck Automatic Engine
One 60 H, P. and One 10 H. P. Westinghouse Auto-

matic Engine.
10, 20, 30, 40 and 50 H. P, Automatic Engines.
100, 200, 300 and 500 H. P. Berryman Feed Water

Heaters.
All the above in firat-class condition and cheap,

FK4.AtK T0031KY.
131 N. Third St., Philadelphia, Pa,

THE WONDERFUL

D'UngerJeleptione.
Bigbly Impoitant to Telephone Users.

BEWARE OP INFRINGING!

The D'Unger Long Distance Telephone (the
"Far-Away Talker") can now be had for use in
Telephone Exchanges on a small annual royalty,
and on iio otiier terms. It is constructed
under numerous patents, especially Patent Ko.
R90,575, granted Oct. 2, 1888, which is not only
the first, but the only undisputefl and
indisputable valid patent granted for
an All-Carbon Iflultiple-Contaet Dli-
crophonie Telephone Transmitter, All

all-carbon multiple-contact telephone transmit-
ters built without or under patents granted since
Oct. 2, 1886, are fnfringements upon Pa-
tent 3Io. SOO.S'yrt—a fact to be borne in mind
by persons contemplating the use of Telephones.
The "D'Unger" is the only self-cleaning tele-

phone in the world. It sends speech one (l)mile
or five thousand (5,000) miles in a perfectly clear
manner; can be operated at half the ordinary ex-
pense; Is always in order, and has for its Receiver
a Patent Compound Magneto, making but one
magnetic field- It haa likewise Paul D^TJq-
ger's Patent Diaphragm Regulator, which prevents
the words from running together. As a whole it

is complete, cannot be surpassed, and has no equal.
Pronounced by all unprejudiced electricians to be
the Peer of lelephones. Address

D'Unger Long-Distance Telephone Co.,

Palmer House, CHICAGO, ill.

No D'Unger Telephones can be had for ex-

changefl except through ro«*. R. D'UVt-^ER.

StilwelFs Patent Live Steam-Feed Water Purifler.

Tfte Standard Open Circuit Bat-
teries of the World.

Send fob Cikculak and Prices.

THE LEGLANGHE BATTERY CO.,

Ill to 117 Edit 13Ut St., II. Y.

Removes all Impurities.

Entirely prevents scale in Steam
Boilers. Catalogue on application.

STILWELL&BIERCEMFG.CO.,

DAYTON, OHIO.

For Kent~In THE BELHEIV, SOS,

S!k7, 209 Belden Avenue, Corner
Fremont Street, short distance

nest of IjTncoln Park^ ChlcaKO.

A seven room CORNER flat with all modern ap-

pointments, Including steam heat, janitor, gas

range, gas grates and logs, hot water, refrigera-

tor, aide-board, three wood mantels, handsome
oak and marble entrance, private storeroom and
laundry; every room as light as day; the only va-

cant flat in the building; rent reduced to $50.00.

J. B. Carney, on premises, or at 6 Lakeside Build-

ing.

L
In Architecture, Architectural Drawing,
Plumbiner, Heating and Ventilation,
Bridge Engineering, Kailroad Engineer-
ing, Surveying and Mapping, Mechanics,
Uecbailical Drawing, Mining, English
Branches, and

ELECTRICITY
Diplomas awarded. To begiD students neea

only know how to read and write. Send for FREE
Circular of information stating the subject you
think of studying to THE CORRESPONDENCE
SCHOOL OF MECHANICS AND INDUSTRIAL SCIEN-
CES, Sc-anton, Pa.

4000STUDENTS

STUDY ELECTRICITY AT HOME
By our correspondence method- Thorough instruction, with FREE APPARATUS. Moderate terms.
Diplomas awarded. Catalogue free. Scientific Jtlachlnist Co., 90-91 Atwater Bldg., Cleveland, O.

HuEBEL & Manger,

BRONZE PUSH
BUTTONS,

WINDOW AND
DOOR SPRINGS,

FliOOR PUSHES,
SWITCHES.

Send for New Catalogue.

ManafnctnrerB,
286-290 Graham Street, EBOOKLTN, N. Y.

E.W. BLISS CO
14 John St., BROOKLYN, N. Y.

n

e
e
H

4

This Press is Designed for

Cutting Armature Discs,

ranches, («]iears, Drop
Hammers, Dies, Etc..

For Electrical Work.

The Stiles & Parker Press Co.

The New Tost
1894 Model.

CoDBtmcted on principles radically Its own, in-

suring results always sought for but absolutely
unattainable in the construction oC any other ma-
chine. It is pre-eminendy the telegrapher^a and
professional stenographer's typewriter.

Let us send you catalogue.

Tbe Yost Writing Mactiine Co.,

169 La Salle St., CHICAGO.

Consolidated Car-HeatingCo.,
Chicago, III. ALBANY, N. Y. Goatecook, P, Q-

Electric

Car-Heating
Eegulating Switch Gives

FIVE DIFFERENT INTENSITIES!

OF HEAT.

In Practical Operation In aiore
\

Than Sfi Iieadlng Cltle* In
v. m. and Canada.
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VICTOR TURBINE WATER WHEEL.
The attention of ELECTRIC C<XMPANIES is called to this CELEBRATED
WATER WHEEL !is piii-licuhuiy artapterl to their use on iiccoiiut of lis re-
markably steady motion, high speed and great Efficiency, and Large Capacity
for its diameter, beirig double the Power of most wheels of same diameter. It is

used by a number of the leading electric companies with great satisfaction. In the
economical use of water it is without an equal, producing the highest per ci'nt. of

useful effect guaranteed. SEND FOR CATALOGUE AND PARTICULARS.
Our Horizontal "Victor" is highly recommended, as no gears are required and

it can be belted directly to dynamo.
The accompanying engraving represents a pair of of 12-inch VICTOR TUR"

BINES arranged on a horizontal shaft with Cast Iron Flume, Draft Tubes, End
Bearings for Shaft and Driving Pulleys complete, all mounted upon a substantial

cast-iron bed plate. The entire arrangement is very complete and strictly tirst-class

In every particular. We are now prepared to furnish Victor Turbines, either single

or in pairs on horizontal shafts, and where the situation admits of their use, we
recommend them.

STILWELL & BIERCE MFC. CO., Dayton, Ohio.

TO OUR T£Ii£PHON£ FRIENDS.
CONSULTATION. -We are large dealers in Coppers but we'll waive that point this time as we

wish now to consult with you on other matters, viz :

As the resistance of the primary circuit in a telephone transmitter, i. e., coil, carbon button
and contact, is very low, necessary from the fact that the changes in the current caused by talking

against the diaphiagm must be rapid and the flow of the current should not be impeded but
assisted, we wish to ask you if this is not best accomplished by using a battery of known low inter-

nal resistance and of unchangeable resistance that the adjustment of the transmitter, when the

battery is first connected up, need be the only adjustment until the battery needs renewal of the

solution. Your opinion of course is in the affirmative, therefore, consult with those that use the

celebrated Law Double Cylinder Cell, and they will undoubtedly advise you to use that cell and no
other. It has a negative element surface of 147 sq. in. and a jir admitting of %i pints of solution,

therefore, its holding up power must be great. It gives an ample uniform current from first to last,

and does not deteriorate and thereby increase its internal resistance. Its first cost is about its only

cost. Do not overlook the fact that we are large dealers in Sal Ammoniac, Zincs, Clay and Carbon
Porous cup cells. Acid cells. Plunge Batteries, etc.

LAW BATTERY COMPANY, 86 JOM ST., HEW YOBK.

The 'New Era"
ELECTRIC

GAS LIGHTERS.
Newly Improved.

Are the only Electric
JLiisliteris luad*^ that
arc success fttlly op*, r-
ated by the key.

Whicb always indicates whether
the gas is on or off. Safe, re-

liable; will not fHlI to light;

have Interchangeable sleme; are
adaptable to any flxtures, and
fully guaranteed. Made in 5

styles but all on the same gen-
eral principle as etyle shown.
Caudle, Billiard, Argaod, Our
Victor with side lever, is a
little wonder.

Sole Manufacturers,

102 Pearl St., Boston, Mass.

Send'for Circulars.

^^ost ZD'O.ra.'ble :Ba<ttcr3r Cells Fxodi-\SLOo6L.
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Manufactured by The Butlcr Hard Rubber Co., 33 Mercer St., N. Y.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.

Gives more power as to diameter wltli a
hteher percentase of nsefnl effect than any other
TVttter-irheel heretofore made. All sizes, right and left

hand, are ballt from patterns perfected under systematic tests in

the Holyolie Testing Flume.
Parties having power plants which are unsatisfaotory, and

those contemplating the improvement of powerSj will find it to

their interest to confer with me, as I am willing to guar-
antee results where others have failed, no mat-
1 er what make of turbine has been in use. STATE
R««IIIBEMEafTS AND 8EKD FOK CATA-
1.00IIB.

S. MORGAN SMITH. York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

ELECTRICITY for ENGINEERS.

A NEW AND POPULAR BOOK.

Ttvo Volumes, 424 pages, Frofasely Illnetrated.

Price, Postage Prepaid, $2.50.

ELECTRICIAN PUBLISHING CO.,

6 I.A.KESIDE BUILDING, CHICAGO.

WECO CARBON BATTERY.
High ElectromotiTe Force. Small Internal Resistance.

LITTLE LIABILITY OF CARBON BKEAKINQ IN SHIPMENT.

SUITABLE FOB BELLS AND GAS LIGHTING.

Prices on Application,

WESTERN ELECTRIC COMPANY.
Chicago—

Neur York.
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PAETIOULAELY ADAPTED TO DEIVING

Electric Light and Power Stations
. J On account of its high efficiency at all Btages of gate, eteadinesa of motion and easy working gate, the con-
'-' etraction of which matcee It the most seoBltive to the action of a governor of any wheel on the market.

SEND FOR CATALOGUE Illustrating various styles of setting on botb'veitlcal and
horizontal shaft.

wi#i"i&r'

THE DAYTON GLOBE IRON WORKS CO,
SOCCBSSORS TO

ST01TT, mililiS A TEnFIiE. DAYTON. OHIO.

Artistic Slate
FOB

Switch Boards,
Switch Bases.

Uheostat Boxes and Bases,
Battery Boxes and Covers,

Fnse Boxes and Bases,
And lor I>amp Bases,

All Purposes Requiring

Slate, plain or finished.

We sell the fiaest Vermont Slate, and finish in

Dnll Black,
Polished Black,

Bloodstone or Sffarbleized.
Italian, Tennensee, and

VermoDt Garble,
Mexican Onyx and

tiirained Woodigi.

Very low prices quoted on sizes to order.

The Independent Electric Co.,
39th St. and Stewart Ave., CHIOAQO.

WANTED.
We will pay 35 cents each for

clean copies of the Western Elec-
trician of June 18, 1893, Volume X,
Number 25.

WESTERN ELECTRICIAN,
6 Lakeside Building, Chlca(o

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for office ot

home use, is issued by the Burlington
Route. Copies will be mailed to any ad-

dress on receipt of twelve cents in postage
by P. S. EnsTTS, Gen'l Pass. Agent, 0- B.
& Q. R. R., Chicago, HI.

TELEPHONES!!
This company is manafacturlng

A Compound Magneto Telephone
which it sells outright under a guarantee both as to efficiency and as against infringe-

ment of patents.

It talks as well over one hundred miles as any other Telephone talks over one mile.

This company is also prepared to fully equip Telephone exchanges, (furnishing

everything from Ihe telephone to the wire and poles). Private lines, Factory plants,

etc. , and do all kinds of construction work.
Send for circulars and price lists.

WESTERN TELEPHONE CONSTRUCTION CO.,
S39, 540 and 541 Hlonadnock BIk., Chicago, III.

FUSE WIRE) ««"««*
f Carryinff

AND LINKS ^
capacity.

FOR ALL SYSTEMS. ) ^"'"r^SfL-.

The Independent Electric Co.,

39th St. and Stewart Ave., Chicago.

HART FLUSH SWITCHES,
5 and lo Ampere Single Pole.

10 Ampere Double Pole.

10 Ampere Three-way.

The Only Snap Switch that has

PROVEN A SUCCESS.

For Sale by All Supply Honsea.

THEHART&HEGEMMMFfiCO,
HARTFORD, CONIH.

Exhibit at the World's Fair, Section S, Space 6, South-

west Gallery Electricity Building.

C-S SPECIALTIES.

C-S Flush Double Push Switch.
Single Pole—Double Pole—Oommutation; 3 Wire, 4 Wire.

C-S Flush Key Switcli.
Single Pole—Double Pole—3 Wire.

C-S Flush Automatic Switch.
single Pole.

ELECTRICALLY
MECHANICALLY
ARTISTICALLY PEERLESS.

O-S r Insh Donble PnA Switch—Donble Polo.

THE GUTTER ELECTRICAL & MFG. CO.,
97 So, nth. Street, PMlaaelphia, Pa., U. S, A..

We Announce Another Cut in Prices on Our

ALTERNATING and CONTINUOUS CURRENT

Arc Lamps--

Send for our Neiv Discounts and also for Reduced Price List on

The Celebrated Niirnberg Carbons.

GENERAL INCANDESCENT ARC LIGHT COMPANY,
No. ti07.

169 Adams Street,

CHICAGO.

NEW YORK.

S. BERGMANN, President.

Ko. 2435.
A. C. liamp.

572 to 578 First Avenue,
NEW YORK.
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NewYork I nsulated Wire Co.,
Sole Aa:a.n.-u.factii.x*exrsi,

Grimshaw White Core and Raven Core Wires, Grimsiiai Dnder^round Lead Covered Cables,

Competition Line Wires, Grimstiaw Tapes and Splicing Compound

Yulca Bashings, all sizes, Vnlca Electrical Wire Dncts for Interior Constrnction.

JiEW TOKK, 15 Cortlandt Street.
BOIsiTOK, isa Hnmmer Street.

CUICAGIO, 78-8S Franklin Street.
SARI FJtAMClSCO, 10« Sacramento Street.

YOU WILL OBLIGE
Both advertiser and publisher by men-
tioning the Western Electrician when

writing to advertisers.

''''^mii
THE CHLORIDE

ACCUMULATOR.
Cells from lO to 5,O00 atnp, hours

Capacity.

Central Station and Traction Cells a Specialty.

BAHERIES FOR ISOLATED LIGHTING AND

POWER PLANTS.

Catalogue gives FACTS and FIGURES.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Building:,

PHILADELPHIA, PA,

We Want Western Business.

U ROCHE ALTERNiTORS.
MANDFACTDRED IN SIZES FROM

25 to 5,000 Lights,

SINGLE OR MULTIPHASE.

Direct GomieGted Dynamos.

Direct Current Generators.

"\7\rOH.ECS,

PHILADELPHIA, PA.

DISTRICT OFFICES:

Iffew York, San Francisco,

Boston, Cbicago,

KnosLville, St. Louis,

Cincinnati, Pittsburg, Dlobile.

1,000 Light Alternator.

HOOD & OSBURN, 239 La Salle Street,

033X0.£LGI-O.

OWEN FORD, Rialto Buildinir,
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YOD THESE BOOKS.
N&W

DYNAMO TENDERS'
Hf\ND-BOOK.

Br LiEiiT. F. B. B.VDI.

BBiDT FOR DEUVKBT.
AN ENTTKEliT NE"W WORK.

The latest addition to our famoas "Hand-Book"
Series. Every practical dynamo man should have a

copy.

««6 rages. 13S Engravings.

PRICE, $1.00.

NGANDE8GENT W R NG
HA-KTID-BOOTC.

Bv Lieut. F B. Badt.

Fourth Edition. Tenth Thousand.

These tables Rive, without loss of time, exact size

of wire to be used. This is one of our famous "Hand-
Book" series, and is the standard authority on this

subject in the English language.

7a Pases. -43 Illustrations.

PRICE, $1.00.

BELL HANGERS'
Hf\ND-BOOK.

B' LiBUT. F. JB. Badt.

Deeisfned for practical men engaged In any clasii

of bell or annunciator work. The only booli of the
kind pabliahed.

106 Pages. 97 Illustrations.

PRICE, $1.00.

ELECTRIC -TR/IN8MI88 ON

hakd-book:.
By Lxeux. F. E. Badt.

A new wort containing tables and information on
the electric transmission o£ power broaglit down to

date. One of the most popular of oar famous *'Hanrl-

Boof' Series.

97 Pages. 22 Illustrations.

PRICE, $1.00.

STREET RAILWAYS.
"THKTliSS."

Their Construction, Operation and Maintenance.

By C, B. Faiechild.

This work is written by a practical man, and
should be in the hands of every Btreet railway em-
ploye in the United States.

600 Pages. Profusely llluairaied.

PRICE, $4.00.

ELECTRIC MACHINERY.
By S. p. Thompson.

Fourth edition, revised and re-wrltten. The most
complete work on the dynamo published.

900 Pages. Fully Illustrated.

PRICE, $9.00.

DICTIONARY
... OF ...

Electrical Words,
TERMS AND PHRASES.

Et Ei^-vrrs -J. HouexOK, A. M.

The latent fdition of this celebrated -work contains

OTer 5,0UU distinct definitionB. As important ae
Wehsler.

7O0 Pases. 750 lUuBtrations.

PRICE, $5.00.

ELECTRIC MCTCR
AND ITS APPLICATIONS.

Bi Mabtih astd Wetzlks.

The first American book on electric motors. A
most complete work brought down to date.

325 Pages. 354 Illustrations.

PRICE, $3.00.

THE PRACTICAL MANAGEMENT

OF

DYNAMOS AND MOTORS.
H-i Cbockeb and Whbeleb.

The object o! this work is to (five simple directions
for the practical use and management of dynamos and
motors. This work is having a large sale.

100 P^es- Fully Illustrated.

PRICE, $1.00.

Electric Light Specifications

FOR THE USE OF

Engineers and Architects.

Et E. a, MlEBsmL.

This yfOTt s^irf^B the latest mlee of The National
Blectric Lig-M Association, of the National Board of

Pire Underwriters, and of Xlie New England lasurance
ExchtLDge.

176 Pages.

PRICE, $1.50.

THE ELEGTRI6 RAILWAY
IN

THEORY AND PRAeTlGE.
Br CbocBT akd Bzlx.

Thits is a complete treatise on the conetruction and
operation of electric railways, and will commend It-

bh)1 to the electrical engineer, and to the practical
maaager.

400 Pages. Profusely /l/uatrated.

PRICE, $2.50.

HIGH POTENTIAL
ANB

HIGH FREQUENCY.
Experiments with Alternate Currents.

Bv KIEOX.A Txtoj..

A lecture delivered before the Invtitutloo of Elec-
trical Engineers, l>>adoa.

146 Pages. Fully Illustrated.

PRICE, $1.00.

"i Un.] "i.Mlf:.
Et Y. L. Pofk.

The Icrart*«enth editicm of this celebrated worJi is

rewritten and brought down Vj date. A technical
hand-tool: for electiicianB, iminagerB and operatore,

234 Pages. Illustrated.

PRICE, $1.50,

SCIENCE
SERIES.

The Berlee now ggmberB l(I3ToliiiiieB,aadembrao9B
works on every Bubject.

IG mo. RobtAh.

PBOFUSELT ILLUBTKA.TK1>.

Price, 50c. Each.

STf\NDflRD

ELECTRGAL DCTIONARY.
Br T. CTCowwoB Bloakk.

Thi« new work «b<7ald be In the hand* of all wbo
deidre to keep a&r«aet with the profpreiw of the grt^tert
Bcieaoe of the times.

600 Pages, 300 Illustrations.

PRICE, $3.00.

Any of the above books sent promptly, postage prepaid, on receipt of price.

SEND IN YOUR ORDER.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Bide:., Ghicaso.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a.i. e. e.

Cbnsa'itmg Electrical Engineer.

Sp«:l«ltT: Kl».-trlc Railways and Fowoi- S:a.

436 Rookery. Ctaieaso.

Chas. G. Armstrong.

Expert and

Eleciricai Engineer.

1
Aadltorlam Tower. Chieaxo.

\Villiam D. Ball, b. s ie. e 1

1
Consnlting Engineer,

1 IC^rXonadnorkBlds.
(-hiraeo

Telephone Mai-.', y^i^.

0. M. Stone.
C- Icctncij n

.

&xxl wi.ir«, •iittiTv wx>rk. p*rfrct vork; ^et
mch work as oar custcanfr* want. Flo* boos*
work mad r»p«ir« » specialty, Fr.ral* lm*«

boilt ci>mplei«-

««0 t!k rimrk Hit. Chlraco.

N. S. Amstutz.
Mechanical and Electrical Engrineer.

Snr ElKtrval Drvt^ts FrTfxttllA>r
S\cp Cvn3tr-u,:tu<n.

Tests, Plans, EstteatM,
Supervision and Expert Opinions.

5«S Tbe Csrahosa. CIrveland.O.

The Louis K. Comstock Co..

Electrical Engineers

and Contractors.

1437-3!!iSoaadnoek Blk„ Chirac*-

Goltz & Sinclair,

Electrical Engineers and Contractors.

Manufacturers* Agents.

Tel. 91L Agents for Ideal Engines.

\ Arademr Bids- Hllwankee. Wis

Gustave Monrath. c.p.i. e.

Electrical Engineer.

Cofitractor for KlvsrCric- Uxfat ud Electric
powvr Tran*mt«»«on*.

1417-1419 SloaadBork Buildiac.
Chicaco.

\Vm. H. Br}-an. M.Am. soo.m e.

Mechanical and Electrical

Engineer.

ConsoItatioQS. Reports. Estimates, Plans, Speci-

fioati.'ns. S'lpermtendeaoe. Tests. T'.irv-tnisin^

Turner Bolldins. $t. l.oiti<.

The Consolidated Eng. Co.,
I>eei«n«rs and Builders of Electric
li^ht and Pow-er Plants. Electric

Railways, Water Works, Ic« Making
and BeCri£«>ratlil£ Plants.

831 Pine Street. - - - St. Loals.
Alfred C Einstein, Prest. and Tt«as.

Thomas V. Hall, Vtoe-Pr^st and SeCT.
Joh'Ji A. Henry. Supt. Electrical Con.

Frederick L. Merrill.

Electrical Engineer.

Specialty; St,,r«^ Battery Work.

31»4 Rookery. Chieaxo

Harry G. Osburn.
Electrical Engineer.

iM9 La!»mlle B^trert. Chiemj;o.
Telephone, Harrift^o AV.

Efliiuate^ anJ Sp"?oification* prtfpar<?vL

Sprrial Attetttion Girfit tf thtr
VH;»«-»-i'i."ii«>»i of Et^rtricitl 1Yi*rk.

FOUR
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION Hand-Book.

6 Lakeside Building.

CHICAGO, ILL.ELECTRICIAN PUBLISHING CO.,'

ONE
DOLLAR
EACH.

GRAPHITE SPECIAI.TIES
FOB RLECTBICAX rSES.

Grapkite Bods of Tarioan lienrths. from 1-5 Obn to 100 Ohm* Resistance
to til* inek Kraphite Boxes and Crnelbles. Resisting Haats

of4.0OO Oesrees. Iniialrtes (iladly Answered.

iOS. DIXON CRUCIBLE CO., Jersey City, N. J.

J. C BRILL COMPANY, ... PHILADELPHIA.
BFILrEBS OF KAIIWAT A^P TKAMVAY OAKS OF ALL CLASSES.

BINDERS
WESTERN ELECTRICIAN,

ONE DOLLAR.

Sl>i?cial aH(?mioa ,;ivea to the tuiiJiog at Electric Motor ;ia,i TrAii k.';ir>.

FuilJers of Brill No. JlTruokwith solid tor^ed tram*, aid "Eureka" Uaxiniuiu Traciioa FlTotalTmck.

"IDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

MAXrKACTrKKH BY

PHILLIPS INSULATED WIRE CO.
NEW YOBK OFFICE: 39-41 Cortlandt Street. FACTORY: PAWTITCKET. H. I.

A«)K»°CIK«I:
Kleetrtc AppllaBegCo-CHICASO. Partrtek * Carter Co rHll,AUt;t.rHlA. F.leetrlrat Kngineerlnc Cc 3IlXlgF,.».POI.IW.

WESTINGHOUSE ELECTRIC £ MANUFACTUBING CO.,

We maiuifacture Complete Installations of

For CENTRAL STATION ELECTRIC LIGHTING,
LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BRANCH OFFICES IN ALL LARGE CITIES.
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ELECTRICITY FOR ENGINEERS.

Part I, 268 Pages, $2.00. Part II, 166 Pages, $1.00.

WHEN ORDERED TOGETHER PRICE IS $2.50.

Both Wor'ks Profutely Illustrated.

^'Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I.~ CONTENTS.

CHAPTER I.

Electricity —Positive and Negative—Conductors, Non*
Conductors and Insulators — Electro-Motive Force —
Volts— Resistance—Ohms—Current—Amperes.

CHAPTER II.

Dynamos—Magnets— Field Coils—Electro Magnets
—Permanent Magnets.

CHAPTER III.

Armatures, Construction of. Different Kinds of

—

Commutators, How Made and Connected—Heating of

Armatures—Eddy Currents.

CHAPTER IV.

The Current— How Produced — Induction— Series

Wound Dynamos—Shunt Wound Dynamos—Exciting

the Fields—Constant Current and Constant Potential

Dynamos—Seria. and Parallel—Parallel or Multiple Arc
System.

CHAPTER V.

Incandescent Lamps — Filaments — Connections—
Flashing—Exhausting— Testing— Candle Power—Oper-
ated in Series—Automatic Cut-Out—In Multiple Arc or
Parallel— Multiple Series— Multiple Series Cut-Out—
Three Wire System.

CHAPTER VI.

The Arc Ligiit—How Formed—Causes of Unsteadi-
ness—Remedy—Effect of Shades or Globes—Shape of
Carbons under Different Conditions of Burning—Arc
Lampo—Regulating and Cut-Out Mechanism—Action
of Current—Clutch Lamps—Clockwork Lamps—Double
Lamps—Troubles in Lamps.

PART II.—CONTENTS.

CHAPTER I.

Alternate Current Dynamos—Principles of the Field

—

Field Current Armature—Winding—Connections—Lamin-
ation—Different Types of Alternators—Regulation—Lead-
ing Systems—The Brush Generators—Magnets—Arma-
ture—Principles of Induction.

CHAPTER II.

Dynamos, Continued—The Mordey Alternator—Sta-
tionary Armatures—Field Magnets—Ferranti Armature

—

Field Magnets—Winding—Collectors.

CHAPTER in.

Dynamos, Concluded—Siemens Dynamo—Best Mag-
netic Circuits—Stanley Constant Current Dynamo—The
Armature—Self Induction—Regulation.

CHAPTER IV.

Induction Coils— Converters—Transformers— Econ-
omy of Distribution—An Electrical H. P.—Losses in
Conductor—Induction Coils^Effect of Induction—Trans-
formers.

CHAPTER V.

Transformers, Continued—Induction Coils—Convert-
ers—Transforming Up and Down—Design of Transform-
ers—The Static Charge—Protection Against— Grounding
the Secondary—Other Devices—The Foil Protector-
Different Types of Transformers.

CHAPTER VII.

Commutators and Brushes—The Brush Commuta-
tors— Brushes— Different Styles of Brushes— Double
Brushes—Single Brushes—Troubles with Commutators
and Brushes— Correct Position of Brushes— Sparking
at Brushes — Care of Brushes and Commutators —
Flashing.

CHAPTER VIII.

Current Regulation—Hand Regulation—By Position

of Brushes—Resistance Box—Resistance Coils.

CHAPTER IX.

American System of Automatic Current Regulation

—

The Dynamo—Regulator—Action of Regulator.

CHAPTER X.

Brush System of Automatic Current Regulation

—

Brush Armature^Diagram of Circuits through Dynamo,
Regulator and Lamps—Dial or Regulator—Care and Ad-
justment of Dial—Dial Controller^—Circuits and Connec-
tions of No. 8 Brush Dynamo—Circuits of Compound
Wound Constant Potential Brush Dynamo.

CHAPTER XI.

The Edison Sy tem—Automatic Regulator—Circuits

of Regulator—Circuits of Dynamo—Action of Regulator

—

Howell Pressure Indicator—Diagram of Circuits—De-
scription of Parts and Operation.

CHAPTER XII.

Excelsior System of Automatic Current Regulation—
Dynamo—Armature—Diagram of Circuits—The Regula-
tor and Motor—Action of Regulator.

CHAPTER XIII.

Schuyler System of Automatic Current Regulation

—

Dynamo—Armature, Commutator and Brushes—Diagram
of Circuits in Armature and Field—Regulator—Circuits

in Regulator.

CHAPTER VI.

Transformers, Concluded — Fuses — Regulation —
Winding of Transformers—Connecting to Circuit—Regu-
lation—Safety Fuses.

CHAPTER VII.

Parallel System—Series Arc Light System—Diagram
of Circuits—Parallel System—Primary Circuit—Secondary
Circuit—Phcing of Transformers—Fuses—Diagram of

Series Arc Light Circuit.

CHAPTER VIII.

Lines of Force—Hysteresis—Magnetic Penetration

—

The Circuit of Lines of Force—Experiments with Mag-
net—Rapidity of Reversals and Hysteresis.

CHAPTER IX.

Arc Lamps—In Series—The Westinghouse Arc Lamp
—Diagram of Circuits in Lamp—Action of the Mechanism
—Flat Carbons.

CHAPTER X.

Arc Lamps, in Multiple—Slattery Differential Lamp
—Mechanism of Lamp—Its Operation.

CHAPTER XI.

Measuring and Indicating Apparatus—Instruments

for use with Alternating Currents Differ from Those Used
with Continuous Currents—Ammete.-s—Voltmeters—De-
scription of Several Forms of Instruments.

CHAPTER XIV.

Thomson-Houston System of Automatic Current Reg-
ulation—Dynamo—Armature—Commutator and Brushes

—

Controlling Magnet—Wall Controller—Diagram of Cir-

cuits—Air Blast. -

CHAPTER XV.
Waterhouse System of Three-Brush Automatic Cur

rent Regulation — Dynamo— Extra Brush— Resistance
Coils and Regulator.

CHAPTER XVI.

Ampere Meters—Tangential Scale—Solenoid Meters.

CHAPTER XVII.

Voltmeters—Pressure and Potential Indicators.

CHAPTER XVIII.

Testing—Galvanometers—Astatic Needle—Differen-

tial Apparatus.
CHAPTER XIX.

Wheatstone Bridge or Electrical Balance—Diagram
of Circuits and Methods of Use—Bridge and Rheostat

—

Round Form—Square Form.

CHAPTER XX.
The Magneto as a Testing Instrument—Armature-

Field—Bell—Diagram of Circuits.

CHAPTER XXI.
Coupling Dynamos Together—In Series—In Shunt

—

Series, Shunt and Compound Wound Machines.

CHAPTER XXII.
Switches and Switchboards—Loop Switch— Plug

and Socket—Change over Plug and Socket— Conclusion.

CHAPTER XXIII.
Electric Motors, General Principles the Same as in

Dynamos—Types—Shunt and Series Motors Suitable for

all General Purposes—Regulation of Shunt Motors—Of
Series Motors—Counter E. M. F.—Direction of Rotation
and Direction of Current—Starting Motors—Diagram of

Connection.

CHAPTER XII.

Measuring Instruments, Continued—Hot Wire In.

struments—The Cardew Voltmeter—Details of the Instru-

ment—Low Potential Voltmeter.

CHAPTER XIII.

Voltmeters—Double Coil Voltmeter—Two Types,

CHAPTER XIV.

Spring Meters—Curled Spring Meter.

CHAPTER XV.

Twisted Strip Instruments—Diagram of Connection-

and Operation of Instrument.

CHAPTER XVI.

Recording Meters—Stanley Meter—Construction and

Principles of Operation — Diagrams of Parts— Slattery

Induction Meter—Description of Parts and Principles of

Operation—Watt Meter—Thomson Meter.

CHAPTER XVII.

Generators in Parallel—Difficulties in Operating—
Alternate Current Generators in Parallel—Arrangements

of Circuits and Machines for Operating in Parallel—Dia-

gram of Common Arrangement of Machines and Circuits.

CHAPTER XVIII.

Ohm's Law—Strength of Current—Formulas and Ex-

amples—Power and Heating Effects of Currents.

CHAPTER XIX.

Ground Alarms and Leak Detectors.

Orders Promptly Filled on Receipt of Price. Postage Prepaid.

ELECTRICIAN PUBLISHING CO.
6 LAKESIDE BUILDhNG, CHICAGO.
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BiLLL ENGINE CO.,
Improved Heavy Duty Engines for

^ Electric Lighting and Railways.
DIRECT CONNECTED and BELT DRIVEN.

J. W. PARKER & CO., General Agents,
30 Cortlandt Street, NEW YORK CITY.

CHICAGO OFFICE.
506 "The Rookery."

For Incandescent
lamp

Filaments.SILK BRAID
The greatest care taken in producing a uniform article.

BOSTON BRAID MFG. CO.,
27 Beach Street, Boston, Mass.

Improved Bacine Higli Speed

SUPERIOR. REfiOlAnON
A«D ECONOMY roB.

.

&ECTRICII6HTIN6

t;^ PURPOSES

All sizes carried In
stock.

Over 2,(J00 In
use.

Marine and
Yacht Bnirines,

Porcupine
and Tubular

Boilers.

Hardware lo., -works: racinb, wis.

W. F. PARISH, General Sales Manag:er,
Home Insurance Building, CHICAGO.

^y^Wo^^r^^ofs^^
KIND

^^!,?sO' TELEPHONES-
ELBCTRICAL SUPPUES

Palmer Bros.
CXIANUS.CONM,

i.uiiu) maa<9 Cut G lar*.

Ready Made Ca&t Gears,
Ready Hade Brass Gears.
Gears Made to Order.
Gear Cutting.
Gear Book. 15 cents.
Treatise on Gears, $ 1 .00.
Gear Cutting Machines.
GEORGES. GRANT,
Lexington, Mass.
and 125 South 11th St..

Philadelphia. Pa.

The "CLIMAX"bw
Tbiee Boilers Sold Chicago Edison Co.

^^ (gconomi^ins of SurfM^ TPafer

in any Steam Plant means simply ad-

ded earning power, and this we guar-

antee with our Vacuum Feed Water
Heater and Purifier. We also invite

attention to the Webster Separator and
Williames Vacuum System of Steam
Heating. ......
Catalogues of the above Mailed upon Application.

Warren WeCefer §• Co.,
No. 4, <ffiam6cn, ®. 3.

New York—126 LibLTtyStrc-ot. Chicago—Monadnock Building.

,N^c^\.^^M^ArArul.s PHOSPHOR-BRONZE
REC.TRADE MARKS. I N GOTS, CASTI NGS, WIRE, ShEET&C.

TheRhosphor Bronze SMEiTiNcCo.liMirED
2 200Washington Ave.,Philadelphia.,Pa.

t ORIGINAL MANUFACTURERS OF PHOSPHOR-
43/ z/ C^ " Bronze IN theUnited States AND Sole
j.Ac^fi/,^%-MAa7,^. Makers of"ELEPHANT BRAND"Phosphor-Bronze,

The Only Boiler Tested at the World's
Columbian Exposition.

The only NON-EXPLOSIYE boiler made.

Will save you money on coal.

Bnilt in units from 50 to 1500 H. P.

MANUFACTURED BY

SeM tnr new Catalnsne,

ClonbrockSteam BoilerWorks,
Grinnell and Court Sts., BROOKLYN, N. Y.

\m%m.

SPEAKING TUBES AND WHISTLES.
Orali^-tElectric, Pnenmatlc and Mechanical

ANNUNCIATORS AND BELLS.
Fall Iiine Always in (Stock.

W. R. OSTRAIfDER & CO.,
%04: Fnlton St., Blew York.

raclory, 1461 and 1463 DeKalb Ave., Brooilyn, N. T.
^"Send for New Catalogue. Out August l3t.

DIRECT ELECTRIC,
The I.atest

Improved Type
of Elevators.

HAVE YOU

SEEN OURS?
It lias many advan-
tages over all otliers
noAv in the market.

For descriptive circular, or other

Intormatlon, address

MORSE, WILLIAMS & CO.,
1105 PranSford Avenue, PHILADELPHIA. 108 Liberty Street, NEW TOKK.
19 Pearl Street, BOSTON. 82 ahuroh Street, NEW HAVEN.
425 Spruce Street, SOEANTON, i'A. 1116 E Street N. W., WASHINGTON, D. C.

423 OJUAHA BCUiDlllie. CHICAGO.

A NEI'W BOOK.
ELECTRIC TRANSMISSION HAND-BOOK.

Lieut. F. B. Badt's latest addition to our famous iiand-book series, of

which 30,000 copies have been sold. The new book deals in the author's
well-known practical style with all the problems of Electric Power
Transmission.

NOW READY. PRICE! $1.00.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, CHICAGO.
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WIRE AND CABLES. W^ WIE 3 AND CABLES

N. I. R.
Seamless Rubber Wire, braided and

taped is considered by those who
use it to have no superior.

P.&B.
Tape, Compound,Armature Varnish and

paint the acme of true insulation.

Ii Xi Li
Triple braid weatherproof wire. The

finest finished and most econ-

omical wire to use.

S6Dd for our new Catalogue if you do not get one promptly.

MAC TAPE FOR JOINTS HAS NO SUPERIOR.

Metropolitan Electric Co.,
186 and 188 Fifth Avenue,

isrflS^^WMiPM
WIRE AND CABLES. CHIC^^GtO TTjTjTT^OTS ^^^^ WIRE AND CABLES.
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STANDARD ALTERNATOR
37 to 127 K. W., 1,100 or 2,200 VOLTS.

A Complete Line of Improved Switchboard

Instruments, Converters Etc.

WE STILL MAINTAIN THE LEADING POSITION WITH THE

Standard System of Series Arc Lighting

-iSLXia'X}-

Multipolar Direct Current Generators.

STANDARD ELECTRIC COMPANY,
CHICAGO, IXmIi.
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IF MONEY
IS AN OBJECT;

IF TIME
IS OF IMPORTANCE;

We can be of service to you.

BEFORE BUYING we invite you to cor-

respond with us and ascertain our figures on your require-

ments. It will cost you very little to try this and may save

you much.

TAYLOR, DEE & MACK,
Manufacturers and Dealers in

ELECTRICAL MACHINERY AND MATERIAL,

B48 lDea.x>l30X*xi St., - C^ZXO.A.Gt^.

PARTRIDGE —
r CARBON CO.

Hard Rubber Electrical GoodSi
Telephone Receivers, Rubber Rods,

Hard and Soft Rubber Tubing,

Flexible Hard Rubber Tubine, Hard Rubber Sheets,

Bushings, Battery Celts, Nipples, Phonograph Tubes,
Window Tubes, Friction Tape,

Soft Rubber Socket Covers, Rubber and Leather Belting,

In fact, anything in Rubber.

The Columbia Rubber Works Co.,

169 Lake Street, CHICAGO.
a. T. WHELPLET, Manager.

Send for Prices.

I
RING REWl

* ARMATURES, ^

CONVERTERS. RHEOSTATS, [AMPS 2,C*

'

5TANW00D MFG . C©. ITT" i (LARK 51^ (HICftGOT
WORK THOROUCHLY TESTED AND SHIPPED ON DAY PROMISED.

Patent Sable IS THE BEST BELTING
. . . MADE . . .

PATENT

^^'^JZ^r.^^k^^y Rawhide Belt.

SHDITZ BELTING COMPASY, - ST. LOOIS, MO.

Agents In all PrlDctpal Cities.

BBAXCHB8'^«e5 Pearl >«treet, Kew York.
l!t9 Worth Sd Street, Philadelphia.

•9AMERICAN HARO FIDRE CO
MANUFAOlnBERS OF

Hard Fibre in Sheets, Rods, Tubes and Special Shapes

FOR ELECTRICAL PURPOSES.
Colors: Red, Gray and Black. Write for Catalogue and Prices.

BUCBE7E TO FIT ANY
STANDARD SOCKET.

Judge Ricks' decision against the
Edison Company and in our favor,

frees these lampsfrom any taint of
infringement. Order no other.

Monadnock Building. Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.DO ^^OXJ k:noavi
Tliat vye a.re noiAr ma^l^ing

GLASS INSULATORSI
Of a.11 styles?

Quality and Workmanship Guaranteed First Class,

WRITE US FOR PRICES.

PERU ELECTRIC MFG. CO., Peru,M
Manufacturers of Porcelain and Glass Insulators,

and LaClede Batteries.

ECONOMICAL,
SAFE, THE STIRLING TuVe'* SAFETY BOILER.

EFFICIENT,
DURABLE.

Branches in all Principal Cities, Specially Adapted for Electric Light and Power Plants.

».p General Offices, The Pullman Building, CHICAGO, ILL.^
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nU AND CABLES

PARANITE
WIRBS a CABLES

RES AND CAEiXS

ARE THE ONLY RUBBER INSULATIONS MADE

West of the Allegheny Mountains.
AGENCIES.

filectrlc Appliance Co., Chicago,
H©88 Electrical Co., Des Moines.
T, W. Wolfe Electrical Co., Omana,
Gate City Eiec. Supply and Con. Co., Atlanta.
Cleveland Elec. fttfg'r Co.. Cleveland.
Post-Glover Electric Co., Cincinnati.
SOQthem Engineering Co,, Louisville.
Electrical Engineering Co., Minneapolis.
W. T, Osborn &Co., Kansas City.

MANUFACTURED BY

Thels(liana&ubber& Insulated Wire Coi

Office, Marion, Ind.

Boston Office, 220 Devonshire St., ) p-g-t w
t., SNew York Offico,.32 Frankfort St.

'I

Factory, Jonesboro, Ind.

Brigbam, Kgr.

.^.',
Aetna Railway Insulators,

Anderson Line Material,
Manufactured solely by ALBERT & J. M. ANDERSON,

289 to 293 A Street, Boston, Mass.
Correspoadence Solicited.

An Honest Lamp, Honestly
THE OLD RELIABLE

6 to 500 Candle Power.
See that your lamps bear our registered trade mnrfcE.

NEW YORK & OHIO CO., - Warren, Ohio.
MAKERS OF PACKARD LAMPS.

MANUFACTnKEE OP

IlffSUIiATBD ELiECTRIG WIRE,
FLEXIBLE CORZ>S and CAIBUES.

800 and gOg North Third Street. - - PHII.AI>BI,PinA, PA.

BEST OF ALL IS

aiade by J. B. BrNNEIiIi A. ''JO., V6 Cortlaradt St., New 'S^ork.

Beat Construction and Ingredients. Strongest, most Durable and Bellable. Size 6x2%, 60 ct8. per o«U.

MBEBAL DIS0OPKT3.

AMERICAN
CARBONS.

Burn them up and burn them down. | QFO. G. CARTER & CO..
Tliat is what they are made for. Some Carbons are not 6t I

'''' " wmi Mim «w wwi|
they

to burn in an arc lamp, they are more suitable for the furnace.

The American Carbon is a success. ( And the prices—^you

Our customers say so and keep right < ought to know about
on using them. ( them. Write us.

1563 Monadnock Block,

CHICAGO.

"NEW BEACON " '^«t55SI?=NT

(N.&C. Patents.) | 6 C P. ^S') 25 CfS.

Beacon Vacuum Pump & Electrical Company,
Hannfcictnrers. Irvington Street, BOISTOIV, HIASS.

N: 1. R,

National India

Rubber Co.'s

Wires and Gabies.
FREDEKICK S. MINOTT, General Manager. Factorr and Offices-

BRANCHES: .,_._— .«. .» .New Xork Office, 487 Broadway, H.L. Eurdlck.Mgr. RDlCTnl D I

San lYancisco, sn and 519 Market St. uilIU I wu, •
CUcago, Metropolitan Electric Co., 186-188 Fifth Ave,

H. DUBANT OHEBras, ]
Bueiness Managers.

W. H. HODSINS,
Secretary.

GEO. T. MANSON,
Genu Supt

THE OKONITE COMPANY

>t.ON/>

LIHITED,

13 Park Row, New York.
INSULATED

WIRES ALDCABLES,
For Aerial, Submarine and Underground Uif.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape,

BRANCHES : CbicaKo, Bolton, PUladelpIUs, MlnneapoUa, Glncinnstl,W«ii—l OItT,

Omaha, IjOnl.Tilla, St. I.oiiiH, Bia FrancUco, I.ondon and So. America.

MAGNETO WATCHMEN'S CLOCKS.

TAei,£:.^TjBernarcf Col?

^m^msL^i
TUp AROVF will pay for itself many times over in saving of commutators and broahes. Espe-
' ' ^ MOW V C cially adapted for carbon brushes, as it fills in and builds up the uneqnal points
of contact on the brushes. Postage prepaid, $1 50 per dozen. Send for a trial order.

THE E. G. BEKNARD COMPANY, TKOY, N. Y.

Took HIGHEST MEDAL
FROM ALL COMPETITORS

At the World's Fair, Chicago.
Manufactured only by

THE STANDARD PAIHT CO., ' nw yorW.
Chicago Offloe, 871 The Rookery.

General WeBtern Agents:
JUBTROFOIilTAN ELiECTRTC CO.,

186 and 188 FHth Avenue, CHICAGO, ILL.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

EEPRESBNTATIVE.S.
% JULIAN SCHOLL & CO. , I'JO Liberty St , New Yorfe Cllr.
I? HOFFMAN-KUSSELL CO., S'i Lake St . Chicago. Hi.
H. M. SCIPLE & CO., 3d and Arch Sis . Philadelphia. Pa.
UCEANTON SUPPLY it MACHINERY CO, , Scranton, Pa.

MANU^KrtflEWNTNIffOSTATtWCOTPfNDliFRANBE^^^^

HOLTZER-CABOI ELECTRIC CO., 92 Fftatlin St., Boston, Mass

>' THE NEW INCANDESCENT ARC LIGHT.
THE ROYAL ARC ELECTRIC CO.. U. s. A. 143 Liberty St.. NeyvYOjjC;
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EDISOIT

INCANDESCENT
LAMP. ,

THE LARGEST USER OF INCANDESCENT LAMPS IN

THIS COUNTRY SAYS:

"We remind you that actual tests of every lamp in the

market, either in this country or in Europe, show that the new

type Edison lamp equals or surpasses, as to life, sustained

candle power, and all other desirable features, any lamp

burned at the same economy."

AND EVERY OTHER USER OF EDISON LAMPS CONCURS.

wrx^iarE! foe. o-cm c-A.T.A.XjOca-XTEs.

GENERAL ELECTRIC COMPANY,
PRINCIPAL SALES OFFICES:

MAIN OFFICE, SOHENEOTADY, N. Y.

Boston, Mass, , 180 Summer Street.
New York, N. Y., 44 Broad Street.
Syracuse, N. Y., 244 West Fayette Street.

Buffalo, N. Y.,Brie County Savings Bank Building.
Philadelphia, Pa., 609 Arch Street.
Pittsburgh, Pa., 425 Wood Street.
Baltimore, Md., 18 South Street.
Washington, D. C. 1333 F Street, N. W.
Atlanta, Oa., Equitable Building.
Cincinnati, Ohio, 264 West Fourth Street.
Cleveland, Ohio, 510 Cuyahoga Building.

Chicago, 111., Monadnock Building.
Omaha, Neh., 309 South Street.
:Kansas City, Mo., New York Life Building.
St Liouis, Mo., Wainwright Building.
Dallas, Texas, Corner Field and Main Streets.
Denver, Colo., Masonic Temple.
San Francisco, Cal.. 16 First Street.

St. Paul, Minn., 403 Sibley Street.
Helena, Mont., Electric Building.
Portland, Ore., Front and Ankeney Streets.^|l

Seattle, Washington, Bailey Building. W§
For all bnslness outside tlie ITnlted States and Canada—Thoiiisoii-Honstoii International Electric Co., ISchenectady, ST. IT.

For Canada—Canadian Qeneral filectric Co., Iitd,, Toronto, Canada.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

A.Uen'Hu8Bey Co xvli

American Electric Co

American Eleo. Mfg.Co....

American ElectricaJ.
Works

American Hard Fibre Co .
x

Ames & Frost Company... xii

Amstutz, N. S xvii

AnderBon, Albert & J. M... i

Armstrong, Cbae. G xvii

Arnoid, B. J xvii

Babcoclc & Wilcox Co., The. 1

Hart & Hegeman Manufac-
turlngCo xxli

Harrison &Co., W. P

Hayden-Booker Mfg. Co.... xi

Helios Electric Co ix

Hemingray Glass Co xl

Hill, W. S., Electric Co.... Ix

Koltzer-Cabot Electric Co . .
i

noinberger Elec.Mfg. Co. .

Huebel & Manger xii

Baggot, E.

Ball, Wm. D

Ball A Wood Co., The

Ball Engine Co xix

Bsacon Vacuum Pump &
Electrical Co i

Bernard, The E. G. Co

Bernstein Electric Co

Bishop Gutta Percha Co ... .

BlissCo.,E. W-

Boston Braid Mfg. Co

Bradbury-Stone Ele.'tric

Storage Co viii

Brill Co., J. G xvii

Brownell & Co., The xvii

Brownlee & Co x

Brush Electric Co viii

Bryan, Wm. H xvii

Bryant Electric Co

Buckeye Electric Co xv

Bunnell* Co., J. H i

Butler Hard Rubber Co ... .

C AC Electric Co ix

CLASSIFIED LIST.

Independent Electric Co..

Ind. Rubber & Ins. Wire Co,

xiv

Ills &Co..

Johns Manufacturing Co.,

H. W ^

Johnson, Montgomery H.

KartavertMfg. Co

Klipstein, A. & Co

Lake, J. H. & D. Co xtx

La Roche Electric Wks. . .
xv

garter & Co., Geo. G i

Central Electric Co v

Chicago Insulated Wire Co.

Clark Electric Co

Clonbrock Steam Boiler vVks xix

Colburn Elec. Mfg. Co

Columbia Rubber Works
Co., The - xxil

Comstock Co.,The Louis K.xvii

Consolidated Car-Heating
Co • viii

Consolidated Elec. Stor. Co. xi

Consolidated Engr.Co. .The.xvii

Cooke, E. D xi

Cor. School of Mechanics, xiii

Lasell * Co., Edw 'x

Law Battery Co xiii

Leclanche Battery Co.,The , . xil

Leffel &Co., James xix

Link Belt Machinery Co... vii

Little, F. P.. Electrical
Const. & Supply Co.. .. vi

Mather Electric Co

Merrill , Frederick L xvii

Metropolitan Elec. Co... xx

Miamisburg Electric Co. . .
xii

Monrath, Gustavo xvii

Moore, Alfred P 1

Morse, Williams & Co

Munsell & Co., Eugene.. .

.

National India Rubber Co.

New York
Co

Insulated Wire

Correspondence School of
Technology

Crescent Insulated Wire tt

Cable Co

Cuflhing*. Morse

Cutter Electrical & Manu-
facturing Co -

Dayton Globe
Co

xi

Iron Works
XIV

New York & Ohio Co. i

OkoniteCo., The i

Osburn, Harry G xvii

Ostrander & Co.. W. R . . . . x

Delaware Hard Fibre Co..

Delno &Co.,H.E -

DiehrA Co ix

Directory, Principal Elec.
and Mech. Engineers., xvii

Dlxoa Crucible Co., Jos...xxii

Dow Adjuster Co x

D'Unger Long Dlst. Tel. Co. xii

Eastern Electric Cable Co. xi

Edwards, W. S. Mfg. Co

Electric Appliance Co x

Electric Construction &
Supply Co xxii

Elec. Storage Battery Co.,
The iv

Electrician Publishing Co.
.... xi i, xi li.xvi,xvii,xviti, xix

Empire China Works x

Fibre Conduit Co., The.... x

For Sale Advertisements, xii

Fort Wayne Electric Co. ...

Freeman, S. & Sons Manu-
facturing.Co xix

Fulton Steam Boiler Wks. xix

General Electric Co li

General Incandescent Arc
Light Co

Gleason, E. P. Mfg. Co Ix

Goltz & Sincl-iir xvii

Grant, Geo. B xix

Greeley* Co., The E. S

Gregory, Chaa. E. Co .... . xii

Hammond Cleat & Insula-
tor Co X

Harrison International Tel-
ephone Co viii

Palmer Bros x

Partridge Carbon Co xxii

Perkins Electric Switch
Manufacturing Co

Peru Electric Mfg. Co—
Phillips Ins'd. Wire Co... xvii

Phcenix Glass Co

Pbospbor-Bronze Smelting
Co., Ltd xix

Queen & Co . Incorporated . xi

Racine Hardware Co xix

Rose Electric Light Supply
Co

Rose Polytechnic Institute, xii

Royal Arc Electric Co i

Rushmore, S. W x

Scientific Machinist Co. ...xii

Shultz Belting Co

Siemens *!t Halske Elec. Co.

Sioux City Electrical Supply
Co

Sioux City Engine A Iron
Works xix

Smith, S.Morgan xiii

Standard Electric Co xxi

Standard Paint Co i

Stanley Electric Manufac-
turing Co vi

Stanwood Mfg. Co xxii

Stilwell ABierce Manufac-
turing Co xil, xlil

Stirling Co., The xxii

Stoue,0. M xvii

Taylor, Dee& Mack.... xxii

Toomey, Frank xii

United Electric Improve-
ment Co iv

Vulcanized Fibre Co xi

Want Advertisements xii

Webster, Warren & Co—
Western Electric Co xiii

Western Elec. Supply Co..

Western Telephone Con-
E-tructloj Co..i xxii

Westlnghouse Elec. and Mfg.
Co -..-- vin

Weston Engine Co i

Whitney Electrical Instru-

ment Co X

Wirt, Chas k

Worthington, Henry R ...

Yost Writing Machine Co.. xili

Acrnmalatorfi.
Bradbury-Stone Elec. S. Go.

Con. Electric Sii rage Co.
Electric Storage Battery Co.

Adjasteis, Ijamp.
Dow Adjustor Co.

AnnanclatorH.
Central Electric Co.
Electric Appliance Co.
Huebel it Manger.
Metropolitan Electric Co.
Ostrander ACo., W. R.
Taylor, Dee & Mack.
Western Elec. Supplv Co.

Arc l<ainp8.
C A; C Electric Co.
Clark Electric Co.
Electric Appliance Co.
Electric Cons. & Supply Co.
Fort Wayne Electric Co.
General Electric Co.
General Inc'd'centAroLt.Co.
Helios Electric Co.. The.
La Roche Electric Wks.
Little. F. P. Elec. C. A S. Co.

Mather Electric Co.
Royal Arc Electric Co.
Rushmore, S. W.
Siemens A Halske Elec. Co.
Standard Electric Co.
Taylor, Dee A Mack.
Westingnouse El. A Mfg. Co,

Arc ijitsht t'ord.
Central Electric Co.
Electric Appliance Co.

Armature Winders.
Rushn.ore, S. W.
Stanwood MTg Co.

Batteries and Jurs.
Bradbury-Stone Elec. S. Co,
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Central Electric Co.
Columbia Rubber Wks. Co.
Electric Appliance Co.
Electric Storage Battery Co.

Greelev ACo., The E. S.

Hayden-Booker Mfg. Co.
Hemingray Glass Co.
Hill, W. S. Electric Co.
Law Battery Go.
Leclanche Battery Co., The.
Metropolitan Electric Co.
Miamisburg Electric Co.
Peru Electric Mfg. Co.
Taylor, Dee A Mack.
Western Electric Co.

.

Western Elec. Supply Co.
Bells.
Central Electric Co.
Electric Appliance Co.
Greeley A Co., The E.S.
Huebel A Manger.
Metropolitan Electric Co.
Ostrander A Co.. W. R.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Beltinsr,
Columbia Rubber Wks. Co.
Shultz Belting Co.

Bicycles
AmeE A Frost Co.

Boilers.
Babcock A Wilcox Co., The.
Clonbrock Steam Boiler Wks.
Freeman A Sons Mfg. Co.
Fulton Steam Boiler Wks.
Link Belt Machinery Co.
Racine Hardware Co.
Stirling Co., The.
Weston Engine Co.

Books, flectrical.
Electrician Publishing Co.

Brnsheti , uynamo and
motor.

Partridge Carbon Co.
Wirt, Chas.

Barglar Alarms.
Central Electric Co.
Electric Appliance Co.
GreeleyACo..TheE. S.

Metropolitan Electric Co.

Western Electric Co.
Western Elec. Supply Co.

Cables(See Insulated Wirep.)

Cables, Kiectric. (See In-

sulated Wires), Copper,
Sheet and Bar.
American Elec. Works.
Bishop Gutta Percha Co.
Carter A Co.. Geo. G.
Chicago Ins. Wire Co.
Crescent Ins.WireA Cable Co.
Gushing A Morse.
Eastern Electric Cable Co.
General Electric Co.
Hill, W. S. Electric Co.
Ind. Rub, A Ins. Wire Co.
Metropolitan Electric Co.

Moore, Alfred F.

New York Ins. Wire Co.
Taylor, Dee A Mack.
Western Electric Go.

Carbons. Points &Plates.
Central Electric Co.
General Electric Co.

Law Battery Co.
Leclanche Battery Co.
Metropolitan Electric Co.
Partridge Carbon Co.

Western Electric Co.
Car-Beatem, Cllectric.
Consolidated Car-Heating Co.

Clntcbes, Friction.
Lake, J. H. A D. Co.
Link Belt Machinery Co.

Conduits.
Fibre ConduifCo.. The.

Const-uctlon A. Kepairs.
AUen-Hussey Co.
Amstutz, N. S.

C A C Electric Co.
Comstock Co., The Louis K.
Johnson, Montgomery H.
La Roche Electric Wks.
Little, F. P. Elec. C. A S. Co.
Mather Electric Co.
Osburn, Harry G.
Rushmore, S. W.
Stone, O. M.
Wirt. Chas.

Contractors and £Iectric
liight Plants.

AUen-Hussey Co.
Ambtutz, N. S.
Armstrong, Chas. G.
Arnold, B, J.

Ball. Wm. D.
Brush Electric Co.
Bryan, Wm. H.
O A C Blectrio Co.
Carter & Co.,Geo.G.

Clark Electric Co.
Colburn Electric Mft,'. Co.
Comstock Co., The Louis K.
Consolidated Engineering Co.
Fort Wayne Electric Co.
General Electric Co.
Golt/. A Sinclair.
Hill, W. S. Electric Co.
La Roche Electric Wks.
Little, F. P. Elec. C. A S. Co.
Mather Electric Co.
Merrill, Frederick L.
Monrath, Gustave.
Osburn, Harry G.
Siemens A Halske Elec. Co.
Stone. O. M.
United Elec Improvement Co
Westlnghouse Elec A Mfg. Co.
Western Electric Co.

Coppcr«
Law Battery Co.
Miamisburg Electric Co.

Copper Wires.
American Electrical Works.
Bernard Co., The E. G.
Bishop Gutta Percha Co.
Bunnell A Co , J. H.
Carter A Co., Geo. G.
Central Electric Co.
Chicago Ins. Wire Co.
Crescent Ins.Wire ACable Co.
Electric Appliance Co.
General Eectric Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co.. The.
Phillips Insulated Wire Co.
Taylor, Dee A Mack.
Western Electric Co.
Western Elec. Supply Co.

Cross-Arms. Fins and
Brackets.
Anderson, Albert A J. M.
Brownlee A Co.
Central Electric Co.
Electric Appliance Co.
Metropolitan Electric Co.
Taylor, Dee A Mack.

Cnt-Onts and s^ivltchea.
Anderson, Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell ACo., J. H.
C. A C. Electric Co.
Carter A Co., Geo G.
Central Electric Co.
Cutter Electrical A Mfg. Co.
Electric Appliance Co.
General Electric Go.
Hammond Cleat & Ins. Co.
Hart A Hegeman Mfg. Co.
Hill, W. S. Electric Co.
Huebel A Manger.
Little, F. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Perkins Elec. Switch Mfg. Co.
Sioux City E. S. Co.
Taylor, Dee A Mack.
Western Elec. Supply Co.

JOesic Msbts.
Cooke, E. D.

Bynamos.
Brush Electric Co.
C. A C. Electric Co.
Clark Electric Co.
Colburn Electric Mfg. Co.
Fort Wayne Electric Co.
General Electric Co.
Gregory, Chas. E. Co.
La Roche Electric Wks.
Mather Electric Co.
Palmer Bros.
Rose Elec. Light Supply Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
.United Elec Improvement Co
Western Electric Co.
Westlnghouse Elec. AMfg.Co.

Electric MailTvays.
Brush Electric Co.
General Electric Co.
Siemens A Halske Elec. Co.
Westlnghouse El. A Mfg. Co.

Bleetrical and SEecliani-
eal Engineers.

Allen-Hussey Co.
Amstutz, N. S.

Armstrong, Chas. G.
Arnold, B.J.
Ball, Wm. D.
Bryan, Wm. H.
Comstock Co., The Louis K.
Consolidated Eng. Co.
Goltz A Sinclair.
Johnson, Montgomery H.
MerriU. Frederick L.
Monrath, Gustave.
Osburn, Harry G.
Stone. O. M.
Wirt, Chas.

Blectricai Instrnments.
Anderson. Ibert A J. M.
Bernard Co., TheE. G.
Bunnell A Co., J. H.
Carter ACo.. Geo. G.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Greeiey A Co., The E. S.

Hill. W. S. Electric Co.
Little, F. P. Elec. C. A S. Co.
Metropolitan Electric Co.
Queen A Company, Incorp.
Taylor, Dee &. Mack.
Western Elec. Supply Co.
Whitney Elec.Instrument Co.
Wirt. Chas.

Flf-ctrical iSpecialties.
Cooke, E. D.
Electric Appliance Co.
General Electric Co.
Holtzer-Cabot Electric Co.

Kl «*iric Miat.x.
Independent Electric Co.
Taylor. Dee A Mack.

Electroliers, etc.
Baggot, E.
Edwards, W. S. Mfg. Co.
Gleason. E. P. Mfg. Co.
Phoenix Glass Co.

Electro-PlatinfE WfchV-
Colburn Electric Mfg. Co.
General Electric Co.

Gnefnes, Steam.
Ball A Wood Co., The.
Ball Engine Go.
Brownell & Co., The.
Freeman Sons Mfg. Co.
Racine Hardware Co.
Sioux City Eng. A Iron Wks.
Toomey, Frank.
Weston Engine Ca»

EleTatorn, Electric.
Morse, Williams A Co.

Fan Ontflts.
Dlehl A Co.
Central Electric Co.

Fibre
American Hard Fibre Co.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
Metropolitan Electric Co.
Standard Paint Co.
Vulcanized Flbie Co.

Fire Alarms.
Butler Hard Rubber Co.
Columbia Rubber Wks. Co.
Western Electric Co.

Fnse^Vire.
Electric Appliance Co.
General Kleolric Co.
Independent Electric Co.

4^as liiehtlng. Electric.
•Vmerican Electric Co.
Holtzer-Cabot Electric Co.

4pears-
Gcneral ElentricCo.
Grant, Geo. B.

General Klec. Supplies.
Anderson. Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Co.
BunneU A Co., J. H.
Carter A Co., Geo. G.
Central Electric Co.
Colburn Electric Mfg. Co.

Cooke, E. D.
Cutter Electrical A Mfg. Co.

Electric Appliance Co.
General l!;iectric Co.
Greeley A Co., The E. S.

Hammond Cleat A Ins. Co.
Hayden-Booker Mfg. Co.
Hill, W. S, Electric Co.
Holtzer-Caoot Electric Co.

Law Battery Co.
Little, F. P. Elec. C. A S. Co.
Metropolitan Electric Co.
Palmer Bros.
Peru Electric Mfg. Co.
Queen A Co., Incorp.
Rushmore, S. W.
Sioux City Elec. Supply Co.

Taylor, Dee A Mack.
Western Elec. Supply Co.

Globes and Electrical
€rlass<vare.

Baggot, E.
Gleason E. P. Mfg. Co.
Hemingray Glass Co.
PhoBnlx Glass Co.

Ciraplilt e Snecialt ies

.

Dixon Crucible Co., Jos.

Hard Rubber Goods.
American Hard Fibre Co.
Butler Hard Rubber Co.
Columbia Rubber Wks. Co.
Delaware Hard Fibre Co.

lusnlators »a>d Insulat-
ing materials.

American Hard Fibre Co.
Anderson, Albert A J. M.
Bernard Co., The E. G.

Bryant Electric Co.
Bunnell A Co., J. H.
Butler Hard Rubber Co.

Carter A Co., Geo. G.
Chicago Ins. W ire Co,
Columbia Rubber Wks. Co.
Cutter Elec. A Mfg. Co.
Delaware Hard Fibre Co.
Electric Appliance Co.
Empire ChinaWorks.
Fibre Conduit Co., The.
General Electric Co.
Hammond Cleat A Ins. Co.

Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Hill, W. S. Electric Co.

Holtzer-Cabot Electric Go.

Ind. Rub. A Ins. Wire Co.

Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Little, F. P. Elec. C. A S. Co
Metropolitan Electric Co.
Moore, Alfred F.
Munsell A Co.. Eugene.
National India Rubber Co.

New York Insulated Wire Co.
Okonite Co., The.
Peru Electric Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.
Taylor, Dee A Mack.
Vulcanized Flore Co.
Western Elec. Supply Co.

Ensnlated TVires and
Cables—Ulasnet >Vire.

American Electrical Works.
Bishop Gutta Percha Go.
Bunnell A Co.. J. H.
Carter A Co., Geo. G.
Central Electric Co.
Chica>iO Ins. Wire Co.
Crescentlns. Wire ACable Co.
Gushing A Morse.
Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.

New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Taylor, Dee A Macic.

Western Electric Go.
Western El* c. Supply Co.

Etamp Nhades.
Cooke, E. D.

Lamps. Incandescent.
Am. Electrical Mfg. Co.
Beacon Vacuum Pump A
Electrical Co.

Bernstein Electric Co.
Buckeye Electric Co
Carter A Co., Geo. G.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Lasell A Co., Edw.
Matner Electric Co.
Metropolitan Electric Co.

New York A Ohio Co.
Royal Arc Electric Co.
Taylor. Dee A Mack.
Westlnghouse Elec.AMfg.Co

Llehtnlns Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.

I

Hill, W. S. Electric Co.

Wirt, Chas.

maspB^f^ TVire.
(See Insulated Wires.)

Slecbantcal machinery.
Bliss Co., E. W.
Link Belt Machinery Co.

niea.
Johns Mfg. Co., H. W.
Munsell ACo., Eugene.

Dlinlne Apparatus, Elee.
General Electric Co.
Independent Electric Co.
Westlnghoase El. A hUg. Co

Motors.
Brush Electric Co.
C A C Electric Co.
Colburn Electric Mfg. Co.
Geoeral Electric Co
Gregory. Chas. E. Co
La Roche Electric Wks.
Mather Electric Co.
Palmer Bros,
Sioux City E. S. Co.
Taylor, Dee A Mack.
Westlnghouse El. A Mfg. Co.

Paints,
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm.Co. Ltd

Platinum.
Baker A Co.

Pole*.
Brownlee A Co.

Porcelain.
Empire China Works.
General Electric Co.
Peru Electric Mfg. Co.
Phteulx Glass Co.

Pnbiishei s» Elfctrlcal.
Electrician Publishing Go.

Push Buttons.
Central Electric Co.
Electric Appliance Co
Huebel A Manger.
Metropolitan Electric Co.

Bheostats.
General Electric Co.

Sal Ammoniac.
Innis A Co.
Klipstein, A. ACo.
Law Battery Co.
Hayden-Booker Mfg. Co.

Second-HauQ Electrical
niachlDef y.

Gregory, Chas. E. Co.
Rose Elec. Lt. Supply Co.

Bilh Braid.
Boston Braid Mfg. Co.

Mate.
Independent Electric Co.

SpeakinfiT Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R.
Western Electric Co.

lipcfd Indicntors.
Queen A Co. Incorp.
W hltney Elec. Instrument Co
Steam Heating.
Webster A Co., Warren.

Steam Pumps.
Wonblngton, Henry R.

4iorasn Atatterfes.
Bradbury-Stone Elec. S. Co.
Con. Electric Storage Co.
Electric Storage Battery Co.

Stoves. Kleftric.
Consolidated Car-HeatingCo

Street Cars.
Brill. J. G. Co.

Tapes, [Dsuiatingr.
American Electrical Works.
Central Electric Co.
Crescent Ins. Wire ACableCo.
CushingA Morse.
Chicago Ins. Wire Co.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred P.
New York Insulated Wire Co.
Okonite Co. , The.
Phillips insulated Wire Co
Standard Paint Co.
Taylor, Dee A Mack.

Telegmph Apparatus.
Central Electric Co.
Electric Appliance Co.
Greeley ACo., The E.S.
Metropolitan Electric Co.
Stone, O. M.
Western Electric Co.

Telephones,
Columbia Rubber Wks. Co.
D'Unger Long Dist. Tel. Co.
Harrison Int. Telephone Co
Lasell A Co., Edw.
Palmer Bros.
Western Electric Go.
Western Tel. Const. Co.

Transformers

.

General Electric Co.
Hornberger Elec. Mfg. Co.
Stanley Electric Mfg. Co.
Taylor, Dee A Mack.
Western Elec. Supply Co.

Tracks, Eleciric Car.
General Electric Co.
Westlnghouse El. A Mfg. Co.

Tnrblne Wheels.
Dayton Globe Iron Works Co.
Leffel ACo., Jaa.
Smith. S. Morgan.
StUweU A Bierce Mfg. Co.

T.vpe-Writins machines.
Yost Writing Machine Co.

VniTersities.
Cor. School of Mechanics.
Correspondence School of
Technology.

Rose Polytechnic Institute
Scientiiic Machinist Co.

Varnishes.
Standard Paint Co.

Water Beaters.
Webster A Co., Warren.
Water W^heels.
Leffel ACo.. Jaa.
Smith, S. Morgan,

Wire, Bare.
Anderson, Albert A J. M.
Bishop Gutta Percha Co.
Central Electric Co.
Crescent Ins.Wire ACable Co
Electric Appliance Co.
Independent Electric Co.
Ind. Rub. A Ing. Wire Co
National India Rubber Co.
OkoniteCo., The.
Phillips Insulated Wire Co
Taylor, Dee A Mack.
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STREET LIGHTING FROM ALTERNATING CURRENT DYNAMOS.
Lamps, Series Sockets,

New Prices given on Street Fixtures, Poles,
Bank Boards, Meters

And all accessories for the use of SERIES LAMPS on ALTERNATING CURRENT DYNAMOS.

This system permits a PROFITABLE and SATISFACTORY method of street iUumin-
ation and should be investigated by every plant using alternating current apparatus,

WRITE FOR FURTHER PARTICULARS AlfD PRICES.

OI7B. SERIES LAMPS
Will show you a COMPARATIVE SAVING equal to their FIRST COST in POWER CONSUMED.

BERNSTEIN ELECTRIC COMPANY. 620 Atlantic Ave.. Boston. Mass.

TliB United Electric Improvement Go,.
838 Drexel Bldg-.; Philadelphia,

Desires to correspond with responsible parties actively engaged in the sale

of electric lighting apparatus in the following cities, viz.

:

Ifew York,
New Orleans,
St. Paul,
Montreal,

San Francisco,
Cincinnati,
GOflveston,

SaU Lake City,

Jdfiksonville.

Omaha,
Boston,
Atlanta,
Denver,

Seattle,

Los Angeles,
Baltimore,
San Antonio

To those desirous of taking up the sale of Alternating
Current Apparatus of undoubted merit, an

opportunity is offered.

THE HELIOS LAMP FOR STREET LIGHTING.

.SS£^BARNES BROTHERS,
Naaatdiorfnaf

Stenm Vngiiicja una Soacra,
lone Fcfitri. Biilk ('laUn, Ina Panp*. Hem Oiiini*.
Id ma ttrtO§ of Paflb tInblMrr. StMN ntU*(i ud
BrguaowU OrWEr^ OwflU Bpfdlltf.

Muquokttn, foivf. _ -ISf^

'^^^^^^CS&.OCC.^'

01.

^^^C-c-t.<-c**<^

' t2:^'
T-^J-zt'^ pt<.a

'^H^^r-^ Wt^
<i^SWwH.^a/^:^^Ss<j/'

HELIOS ELECTRIC CO., I3IO Filbert St., Philadelphia.
Eastern Agents: STANLEY ELECTRTO MFG. 00., Pittsfleld, MasB.
THE MOUNTAIN ELECTRIC CO., Denver, Colo., Agenta for Colorado, Utah, Wyoming,

New Mexico and Arizona.
Western Agents: THE CENTRAL ELECTRIC CO., Chicago, III.

Southweetern Agents: ST. LOUIS ELECTRICAL SUPPLY CO., St. LduIb, Mo.
Canadian Agency: CANADIAN GENERAL ELECTRIC CO., Toronto, Canada.

THE CHLORIDE

ACCUMULATOR.
Cells from to to B,000 amp. hours

Capacity,

Central Station and Traction Cells a Specially.

BAHERIES FOR ISOLATED LIGHTING AND
POWER PLANTS.

Catalogue gives FACTS and FIQUBES.

THE ELECTRIC STORAGE BATTERY CO.,
Drsxel Bulldine,

PHILADELPHIA, PA.
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rue central elegtrig go
""""\To7ofB^:sT"""" Electrical Supplies

CHICAGO.

THE BEST APPOINTED AND LARGEST ELECTRICAL SUPPLY HOUSE IN THE WORLD.

The Thermometer
Starts out with a pretty good showing

for May—getting his spirits up near the

nineties—hottest May-day in 20 years

—there's no telHng how he'll bob up in

June, July, August, and September.

The safest thing to do is to fix for the

unexpected.

Get your assortment now

—

Ceiling fans, desk fans, bracket fans.

Have them shipped by freight

—

save

express charges—because one of "''I

these hot days about every other restaurant or drug store in

town will ring up

—

"Hello, 'ello, that you Hustler? well how soon can

you put in one of those fan-moters? this is simply

awful! whew! well, rush it in quick before we melt!
'

And, say—hello!—say, will it keep the flies off?"

And don't forget, that if you know of some invalid, burning

up with a fever, and you haven't got a circuit down that way,

a Lundell fan-motor with an Edison-Leland battery, will do

more than half the medicine—make a cool fresh breeze; com-

forting, grateful, life-saving. We can supply anything you want,

and send them quick, but order now^—freight is cheapest.

"Jess' sure's I start out

t'have a roarin hot time of

it—thatsh fellow Lundell

comes 'round — he — he—
hash such a depressing

'fecf on me!"

He's wurs in' ice-man!

J7<3^/7d ADAN5 STJlMEr (^

General Western Agents
OKONITE WIRES,
HELIOS ARC LAMPS,
INTERIOR CONDUITS,
WASHINGTON CARBONS.

How about that poem

in last week's issue?
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If you are contemplating the purchase of Alternating Apparatus, get

TWO'PHASE GENERATORS
which will cost no more than single phase. You can then operate
lights as economically and as satisfactorily as from single phase
generators, and in addition use

Alternating Current Motors
which we are now building in 1, 2, 3, 5, 7, 10 and 16 Horse Power
sizes. Our standard

P

For lighting purposes are carried in stock, and orders can be filled promptly.

The most economical and easiest handled transformer on the market. Special trans-
formers for any desired voltage. Special transformers for arc lighting.

STANLEY ELECTRIC MFG. CO.,

Selling Agents for the Helios Arc Lamps in New England and New York State.

WQ»tern Office, I02 IVIichigan Avenue, CHICACO. ILL. _

Don't make a
Alternating Arc
investigating ^.^v^^

By Buying any
Lamp before

the

MOIT-ARC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-

equaled simplicity with absenceof all objectionable features heretofore
present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers will be STUCK on because they don't

have to MONKEY with it every few days, taking it down to clean

and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY CO., Buffalo, N. Y.
C. W, ANCIER & CO., Agents for New England. Western Office: METROPOLITAN ELECTRIC CO.,

I 16 Bedford St., PostQn, Mass. 186 and 188 5th Avenue, Chicago.
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The Link-Belt Machinery Co.,
^-
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11

Engineers-Founders—Machinists,

General Office and Works, 39th St. and Stewart Ave.,

City Sales Office, 21 and 23Soutli Jefferson Street, CHICAGO,U.S.A.

Manufacture The Galdixrell

Standard Water Tubo Safety Boiler.

ABSOLUTE

SAFETY

WITH

HIGHEST

POSSIBLE

ECONOMY.

Link-Belt Machinery Co.,
\

Chicago.

Link-Belt Engineering Co.,

M\ Philadelphia and New York./

DESIGNERS AND BUILDERS OF

Machinery for Handling Coal and Ashes.
We have equipped the power plants of the following well-known firms with machinery for handling
coal from cars, barges and wagons to boilers, and for taking ashes from under boilers to dum,p:

NeviT York Edison Co., Elm and Pearl Streets, New York.
Pabst Light, Heat & Power Co., Milwaukee, Wis.
Milwaukee Street Railway Co., Milwaukee, Wis.
Cass Avenue and Fair Grounds Railway Co., St. Louis, Mo.
West End Street Railway Co., Boston, Mass.
New York Steam Heating Co., New York.
Washburn & Moen Mfg. Co., Waukegan, 111.

Spreckles Sugar Refining Co., Philadelphia, Pa.

Illinois Steel Co., Joliet, 111.

Illinois Steel Co., South Chicago, 111.

Auditorium Hotel, Chicago.
P. Schoenhofen Brewing Co., Chicago.

Pabst Brewing Co., Milwaukee, Wis.
Franklin Sugar Refining Co., Philadelphia, Pa.

Anglo-American Packing & Provision Co., Union Stock
Yards, Chicago, and many others.
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The Brush D.mble Arc

Lamp PnloDtB sustalaed I y

ropentoJ derleloQs

of U 8. Courta.

THE

BRUSH
ELECTRIC CO.,

Agenclee In all Inrpe cities.

The Kusaell & Offloer Electrical CoDStractioo Oo , Denver, Ool.

Bngnnll and Hllles, Yokohoma, Japan. 011i<'canail''orbs, Cor. Belden and SlasonSts., CIiEVfil.A.lVD, OHIO.

The "Ideal" Storage Battery
For all Classes of Work \rliere liiglit and FoTrer are Beqnlred.

Thousands in use all over the country.

BRADBURY-STONE ELECTRIC STORAGE CO., - Lowell, Mass.
Boston Offire, 54iS Bxchanee Bids.

STEPHEN B. ELKINS, Prest. PATRICK EQAN, Sec'y. H. J. HANFOKD, Oen'l Mgr.

The Harrison International Teiepiione Go

AGENTS

TERRITORIES

NOW
BENG
ALLOTTED.

WRITE

AT ONCE.

WHAT MONEY CAN EARN AND
THE PEOPLE SAVE BY

MEANS OF THE

Harrisoii International Teleihone.

We either sell our telephones ont-
rlgrht or lease them for a term

of years.

This company owns Letters Patent No. 476,200,
granted to E. M. Harrison May SO, 1892, and Let-
ters Patent No. 499,108, granted to E. M. Harrieon
June 6, 1890, for a complete electric speaking
telephone operated by battery; and owns Letters
Patent No. 435.295, granted to William Hutson Ford
August 26, 1890, for an automatic switchboard. Our
patents embrace every device necessary in ihe
construction of a telephone plant with either
manual or automatic gwitchboard.
Prospectuses furnished by addressing the Com-

pany at their offices,

44 and 46 ^Vall St , Bfew York.

MOULDED .

MICA "-r^f^^"^
TROLLEY LINE INSULATORS,

TREE INSULATORS, ETC.

H.W. JOHNS
MaDnfactariQg Co.,

240 AND 242 RANDOLPH ST.,

CHICAGO, ILL.

NEW YOEK. PHILADELPHIA..
BOSTON.

Consolidated Car-HeatingCo.,
Chicago, III. ALBANY, N.Y. Goatecook, P, Q-

Electric

Car-Heating.
Regulating Switch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

Tree Insnlator.
Perfect Protection.

In Practical Operation in Moie
Tlian ftB I<eadlnK Cities in

v. B. and Canada.

WESTIHGHOUSE ELECTRIC & MANUFACTURING CO..

We manufacture Complete Installations of

For CENTRAL STATION ELECTRIC LIGHTING,
LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BRANCH OFFICES IN ALL LARGE CITIES,
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The C 8c C Electric Company
1V1.A.1SILJ1 CDI^

MULTIPOLAR DTNAMOS,
Direct Driven or Belted, in sizes up to 250 H. P.

BIPOLAR DTNAMOS,
Up to 100 H. P.

Electric Motors, Automatic or Hand Controlled.
Complete Plants for Power Transmission.
Isolated lighting plants, Central Station Apparatus.

General Office:

143 Liberty Street. NEW YORK.
Works: GARWOOD, N. J.

on CENTRAL R. R. of N. J.

RRAiErH nvvK^c-B-i'^ID'C'AQO, 801 Uladlson 8t., BOSTON, 63 Oliver 8t..

INTELLIGENT BUYERS
of lamps, who have not as yet tried

our

"MONARGHS,"
are doing themselves an injustice

in not giving them one trial. Try
it and see if what you may have

thought of them is all right, or all

wrong.

We are Western Agente for the Viaduct Prod-

ucts, luciudiug TELUFMOSIfiS, Switch-
boards, Hagoeto Bello, Keceivera,
TraBSmitters, etc., etc. Write for our de-

scrlptiye pamphlet. These goods are generally

acknowledged to be the best on the market.

WIRE AND CABLES.
EYery Telephone ^ Company in Ihe

United States is

and Gables. Ke- <

ard ofHigb Grade

will Cnt Last

any otber on ik

f

nslngKeriteWire

' rite is tbe Stand-

Insulation, and

'
and Ont Glass

Market.

EDWARD LASELL & CO., 225 Dearborn St., Chicago.

SWITCH-BOARDS^^
FO! 1RC41I0ESCE1IT, ARC and PfllER Circnits.

^^

FOR RAILWAY AND CENTRAL STATIONS
We manufactare over 300 different styles aod sizes under our owq patents of late issue,

HICTH GRADE WORK, REASONABLE PRICES AND PROMPT DELIVERY.

STATIONARY ^ ROTATING
FAN MOTORS

FOE DIRECT CURBENT C1RCDIT3. SEND FOR OATALOOnE.

W. S. HILL ELECTRIC COMPANY,
^^.^TU^Vl4T^^%s,%illtco., i33 Oliver St., BOSTCN, MASS,No. 143 Uberty Street.

Hl^^II i O!. i^Am 1.LI& A^ll 1 i«lCJ

GUSHING & MORSE.
General Weatern Agents,

225 Dearborn St., Chicago.

W. R. BRIXEY. Mfr.

203 Broadway, New York.

THE DIEHL ELECTRIC FANS.
NO BELTS. NO SHAFTING.

CEILING,

FLOOR COLUMN,
COUNTER COLUMN
FANS

NEW TYPE
DESK PROPELLER FANS

FOR DIRECT
OR

FOR DIRECT CURRENT. ^^EHfei ALTERNATING CURRENT.

Sendfor Catalogue contaiuiDg: cut ^ ofournew "ELECTROLIER"FAN,

DIEHL & COMPANY, 385 Broadway New York Clly.

GLEASON'S STANDARD FIXTURE CUT-OUTS, ETC., .ETC.
GLEASON'S LIGHTING-BUG CUT-OUT.

...... (Without CoTer.)

PRICFS

T... . ^.-.^ ^.., ,wv ,

^'•«<^« ^""^ ^0 <:**• »»* Porcelain.
FULL SIZE CUT (When Closed) CIIDICCT

iUUJtlil FIXTURE WIRE
Of SEPARATE FROM FUSE WIRE

., , I
• > |j> I . , TO WHILE ON SAME BINDING POST.

tan S POrCSllin LlghtlllJ-% Cut-Out,
^^^^^^

Best and S,.allest CU.-OU. Made.
with porcelain cover.

Smallest Covered Solid Porcelain Cut-Out DISCOUNT, Ci P, uLcASON MFG. CO.,
on the Market. « IBItO 189 MerCBf St.,

Enlarged cut showing eonstructlon of Gleaaon's Pfroelaln Lighting- Price Each, Complete, !i2i cts. List,
Bug Cut-Out covered with porcelain.

Obioago Opfioe:

91 DEARBORN ST. COR. HOUSTON ST.,

F. L. JOHNBON, Manager. NEW YORK CITY.
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PROMPT SHIPMENTS.
If tbcre is one thing more tlian anotlior In the Cdiiiluct ot our business

on wliicli we pride ourselves it is the way in wliicb we ship all

ORDERS COMPLETE
From CUieago stock immediately on rece'pt. We make an invariable

rule to do this even where it costs us some inconvenience and even our

marj;in of profit on a part of the order.

OUR CUSTOMERS
Appreciate the accuracy of the above statement, and we would like to

have others test it. Send us your orders and watch rtsults.

ELECTRIC APPLIANCE COMPANY,
EI.KCTRICAL SCPPliIKS. Hi Jlailison St.. CHrrAGO.

^yn^.»t°^L^ofs«l^

L^^LW°f TELEPHONE S'
ELECTRICAL SUPPL/ES

Palmer. Bros.

OCTAGONAL PINE POLES,

NORWAY PINE CROSS-ARMS,

WHITE OAK PINS.

nJ- KALMYK DROa It will pay you to get onr prices

raftCAl^'"''^ -^lANUS coMN, BROWNLEE & CO. . - Detroit. Mich.

f>X7ZI.ZI

SAL-AMMONIAC.
Goaranteed Over 99 Per Cent. Fdie.

101 Hinzle St., Ctacaso.

MICA All Sizes

anil

Qnalltles

For Electrical Pnrpoaefg.

EUGENE MUNSELL & CO.,
aiS Water Street, IVeir 'Fork.

W, H. SILLS, 86 LatB Street, CHICAGO, ILL.

Sole Ag:ents for *'JHcaiilte."

O.Rc^^"''SSu^-l^W^

KARTAYERT.
HARD FLEXIBLE FIBRE IN SHEETS, RODS, AND TUBING.

For Electrical and Mechanical Purposes, Railway Duet Guards, Waahers,
and Packings. Pat. Insulating Cleats.

MANUFAOTUEED BT

THE K&RTAVERT MFG. CO., Wilmington, Del.

"W^IRT INDICATORS.
I liave purchased the Wirt Laboratory from the assignee of the Ansonia Electric

Co., together with a large stock of Wirt Indicators; these inslrumcnta are all new and
in first class condition. They include indicat rs f( r direct and alternating current

ranging from 10 to 1,000 amperes and from 2! to 3.000 volts. While his slock las's I

will make extremely low prices. Apply to the undersigned or to jour regular dealer

CHAHt.KS iriltT. Sit nth Avenue, Clileaiio. III.

Oow Adjuster
Is a thoroughly relia-

ble mechanism for

instantly rai.-ing or

lowering an electric

light. Th^? lamp can

be placfd at any
height as easily as

a window shade can

be raised or lowered.

Manufactured Solely by

Dow Adjuster Co

,

Box 210, Bralntree, Mass.

Send for Circular.

Cleats, 2 or 3 wire, glazed. $30. V 1,000

Insulators, " 12. "

Rosettes, rnscicss, " 6." loo

V^RITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

•.• INSULATOR COMPANY,
IS Custom House St., Boston.

IaATINTJM
For all Purposes*

Scrap and Native Platinum Purchased.
BAKER & €0.» 408-414 New Jersey

Kaliroad Ave., Newark, N. J.

SPEAKING TUBES AND WHISTLES.
Oral, Electric, Pneamatic and Mechanical

ANNUNCIATORS AND BELLS.
Fall Iilne Always in Stock.

W. R. OSTRANDER & CO.,
S04 Fulton St., New York.

Factory, U61 and 1463 DeKalb Ave., Brooklyn, N.Y.
^"Send for New OAtalogde. Out August l3t.

Subscribe for the Western Electrician,

DELAWARE HARD FIDRE COMPANY.
THE BEST OEI&INAL SDBSTITDTE FOR HARD ROBBER.

Adopted by the leading Electric Companies of the United States and Europe.

A. More Satisfactory Insulator at Half tbe Cost.

Send, for Our Illustrated Catalogue,

PACTORT, Wilmington, Del.,
Store, 15 Long: Lane, LONDON'.

-SICAGO AGENT,
J. L. Thompson, 107 Dearborn Street.

AMERICAN HARD FIBRE 00.
MANUFACTUEEKS OF

Hard Fibre in Sheets, Rods, Tnbes and Special Shapes

FOR ELECTRICAL PURPOSES.
Colors : Red, Gray and Black. Write for Catalogue and Prices.

Tlie Best Underground Conduit for Electric "Wires.

LIGHT, STRONG AND DURABLE. NOT AFFECTED BY ACIDS OR ALKALIES.
A PERFECT INSULATOR.

Write for Information. Send for New Catalogue.

lUanti/aetttrea Exclusively linger ISaaic Patents, By

TUr PIRRP PniUnillT on ^^^ Broadway, NEW YORK.
I nC riDnC UUIlUUI I UUl| WORKS: ORANGEBURGH, N Y.

'"<ilS<^^^S»i^

A Commercial Arc Lamp.
THE BEST LOWEST PRICE "''"'^

FOR USE ON DIRECT CURRENTS ONLY.
Write for Prices. We -will Sell yon Piompt Delivery.

Hudson and Morris Streets, JERSEY CITY, N J.

The Hoyt Standard Ammeters and Toltiiiefers for I.aiiip
and Meter measurement on Alternaiing Carrents are now
ready for the market.

Send for our 1H94 Catalrgae which contains
the above and other new instruments

of our manufacture.

Whitney Electrical

iDstrament Go.

FEVACOOK, Hr. H.
Factoriea: Penacoofe, N. H.; Sherbrooke, P. Q., Can.

AGENTS:
HENBT F. KELLOGG, General Selling Agent.

Baliimore, Md.: The Poole Electric Co.
Boston, Mass.: Warren S. Hill.
Boston, Mass. fNew Ensland): W. B. Southgate &

Co., 14tJ Franklin St.
Chicago, III : Electric Appliance Co.
Cincinnati, O : Nowotny Electric Co.
Halifax, N. 8.: John Starr, Son & Co., Ltd.
New York City: Geo. L. Colgate, 136 Liberty St.
San Francisco, Oal.: California Electrical Works.
Toronto, Ont.: Toronto Electrical Works.
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VICTOR TURBINE WATER WHEEI..
Th.'nllcnli.mofELECTRrf; COMPANIES is calli'fl t., this CELEBRATED
WATER WHEEL !is piirlicuhirly iidaiiti'il to llii.-ir use nn iiccoiuit ut iis re-
markably steady motion, high speed and great Efficiency, and Large Capacity
for its diameter, buing double tin; Power of most wlieels ot same diameti-i-. It is

used by a number of the leading electric companies with great satisfaction. In the

economical use of water it is without an equal, firoducing the highest per cr-rit. of

useful effect guaranteed. SEND FOR CATALOUUE AND PARTICULARS.
Our Horizontal "Victor" is highly recommended, as no gears are required ajjd

it can be belted directly to dynamo.
The accompanying engraving represents a pair ot of 12-inch VICTOR TUR"

BINES arranged on a horizontal shaft with Cast Iron Plume, Draft Tubes, End
Bearings for Shaft and Driving Pulleys complete, all mounted upon a substantial

cast-iron bed plate. The entire arrangement is very completeand strictly first-class

In every particular. We are now prepared to furnish Victor Turbines, either single

or in pairs on horizontal shafts, and where the situation admits of their use, we
recommend them.

aiuiiuiiiti^^illiiii!^/^':'' / - / STILWELL & BIERCE MFC. CO. Dayton, Ohio.

"To be or not to be, that is the question:

"Whether "twere nohler in the mind in siiflVr
The stings and arroivs of ontrased fortune.
Or take arms against a sea of trouble
.And by opposing, end them."

Our reply is, "To arms, to arms!" Rally around the standard; show a bold front to

trouble; energetically press against it, and end it.

The standard we hold aloft is the Law Double Cylinder Cell. It is the embodiment
of endurance, power, uniformity, cleanliness, and everything else that should go to make up

THE only open circuit cell of the world.

Telephonists say so; Bell-Hangers say so; Physicians say so; and everybody else

says so, except you, unknown friends: therefore, if the Cells you handle are giving you a

"sea of trouble" we advise you, instead of being "penny wise" and a five-dollar-bill-foolish,

to "oppose your trouble" by adopting the Law Double Cylinder Cell.

We manufacture various other Cells designed to meet various requirements. Let
your wants be known and we shall take pleasure in giving to you the benefit of our expe-

rience as to which type you require.

LAW BATTERY COMPANY, 85 John St., New York.

Zincs, Sal Ammoniac and Everything Else in the Battery Material Line.

INSTRUCTION^'MAIL
In Architecture, Arcliitectural Drawing,
Plumbiner, Keating' and Ventilation
Bridge Eneineering, Kailroad Englceer-
ing, Surveying and Mappine, MechanicB,
Mechanical Drawing', Mining, Englieli
Branches, and

ELECTRICITY
Diplomas awarded. To begin students neea

only know how to read and write. Send for FREE
Circular of information stating the sobjoct you
think of studying to THE CORRESPONDENCE
SCHOOL OF MECHANICS AND INDUSTRIAL SCIEN-
CES, Sc<-anton. Pa.

4OOOSTUDENTS1

ELECTRICAL BOOKS

Send for Complete Catalogue.

ELECTRICIAN PUBLISHING CO.,

6 Lakeside Buildina. CHICAGO, ILL.

The New Yost
1894 Model.

CoDStructed on principles radically Its own, in-

suring results always sought for but absolutely
unattainable in the congtruction oE any other ma
chtne. It is pre-eminently the telegrapher's and
professional stenographer's typewriter.

Let us send you catalogue.

The Yost Writing MacliiQe Co.,

169 La Salle St., CHICAGO.

XORTH STAR FOIJVTS
Is the title of a book of reference for all points be-
tween Chicago and Lake Superior on the line of
the Milwaukee & Northern R. R., and is a valuable
publication for business men and tourists who may
be interested in the development of the agricult
ural, mineral and timber resources of Northern
Wisconsin and the Upper Peninsula of Michigan.
This book, together with an illustrated pamphle
telling "T^ftere the Trout Hide '''> will be sent free
upon application to Geo. H. Heafford, General Pas-
senger Agent, "North Star Route," Chicago, 111.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Gives more povrer as to diameter 'with a

higrtier pepeentaee ofuseful effect than any other
wutpr-w^heel heretofore made. All sizes, right and left

hand, aro bailt from patterns perfected under systematic tests in
the Holyoke Testing Flume.

Parties having power plants which are unsatiafaotory, and
those contemplating the Improvement of powerSj will find It lo

their intereatto confer with me, as I am ivillintc to guar-
antee results where others have failed, no mat-
ter VFhat makeof turbine has been in use. STATE
RR-t>ITIRE]l£EItfTS ANI> SEINO FOR CATA-
LOGUE.

S. MORGAN SMITH. York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

STREET RAILWAY HAND-BOOK.
Indispenslble to every Street Railway Employe.

STREET RAILWAYS;
Their Construction, Operation and Maintenance.

PROFUSELY ILLUSTRATED. Z>x>lce, $-i.OO.

Electrician Publishing Co.,
6 Lakeside Building, Chicago.

WECO CARBON BATTERY.
High Electrofflotive Force. Small Internal Resistance.

LITTLE LIABILITY OF OABBON BREAKING IN SHIPMENT.
SUITABLE FOB BELLS AND QAS LIGHTING.

Prices on Application,

WESTERN ELECTRIC COMPANY.
Chicag'o—

Ne\r Vork.
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PARTIOULAELT ADAPTED TO DEIVING

Electric Light and Power Stations
On account of ita high efficiency at all stages of gate, steadlneae of motion and eaey working pate, the con-
Blrnction of which makes It the most secBltive to the actlun of a governor of any wheel on the market.

SEND FOR CATALOGUE Illnetratlng various styles of setting on both vexlcal and
horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,
-^^SrS!: SDCCESSORS TO..JMna-M gxOUT, BIlIiLti A TEMPI.E. DATTON, OHIO.

Artistic Slate
FOB

SwUch Boards,
Switch Ba^es,

Uheostat BoKes and Bases,
Battery Boxes and Covers,

Fuse Boxes and Bases,
And tor Liamp Bases,

All Purposes Requiring

Slate, plain or finished.

We sell the finest Vermont Slate, and finish In

Dall KlR«'k.
l>oli8h«-d Black,

Blooflstone or marbleized.
Italian, Tennessee, and

Vermont marble,
Mexican unyx and

Grained Woods.

Very low prices quoted on sizes to order.

The Independent Electric Co.,
39th St. and Stewart Ave., OHIOAGO.

WANTED.
We will pay 25 cents each for

clean copies of the Westkkn Elec-
trician of June 18, 1892, Volume X,
Number 25.

WESTERN ELECTRICIAN,
6 Lakeelde Bnilding, Chlca£o-

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for office or

home use, is issued by the Burlington
Route. Copies will be mailed to any ad-

dress on receipt of twelve cents in postage
by P. S. EnsTis, Gen'l Pass. Agent, C- B.
& Q. R. R., Chicago, 111.

For any electrical book published filled

promptly on receipt of price.

ELECTKICIAN PDBLiaHINO COMPANY,
6 Labeside Building, Chicago.

FUSE WIRE) *^»-«;;^^

AND LINKS V capacity.

FOR ALL SYSTEMS. J ^^^"v^^rm.

The Independent Electric Co.,

39th St. and Stewart Ave., Chicago.

JUST OFF THE PRESS.
INVENTIONS, RESEARCHES and WRITINGS of NIKOLA TESLA.

BY THOMAS COMMERFOBD MARTIN.

Cloth, 8vo. 330 Cuts and New Portrait. 500 Pa&:es. Price $4.00.
Some idea of the scope of this remarkable record of new work in electrical invention and research may be formed from the following table of

CONTENTS,
PART I.—Polyphase Currents.

Chapter 1.,

Chapter 2..

Chapter 3.

Chapter 4.

,

Chapter 5.

Chapter 6.

.

Chapter 7 .

,

Chapter 8.

Chapter 9.

Chapter 10.

Chapter 11

Cbapter 12.

Chapter 13

Chapter 25.

Chapter 26.

Chapter 27.

.

Chapter 33.

.

Chapter 34.

.

Chapter 35.

.

Chapter 36.

.

.Biographical and Introductory.

.A New System cif A ternatiog Current Motors and Transformers

.The Tesla Rotating Magne ic Field.—Motorj with CI sedConduclorj.
—Synchronizing Motors.—Ro'.ating Field Transformers.

.Modifications and Expahsions of the Tesla Polyphase Sy.-tems.

.Utilizing Familiar Tjpe of Generatorsof the Continuous Current type.

.Method of Obtaining Desired Speed of Motor or Genirator.

.Regula'or for Rotary Current Motors.
.Single Circuit. Self-Starting Synchronizing Motors.
.Change from Double Current to Single Current M'.tor.

.Motir with "Current Lag" Artificially Secured.

.Another Method of Transformation from a Torque to a Synchronizing
Motor.

."Magnetic Lag" Motor.

.Method of Obtaining Difference of Phase by Magnetic Shielding.

Chapter 14 Type of Tesla Single-Phase Motor.
Chapter 15 Motors with Circuits of Different Resistance.

Chaptek 16 Motor with Equal Magnetic Energies in Field and Armature.
Chapter 17 M' tors with Coinciding Maxima of Magnetic Effect in Armature ftpd

Field.

Chapter 18 Motor Based on the Difference of Phase in the Magnetization of the

Inner and Outer Pa'ts of an Iron Core.

Chapter 19 Another Type of Tesli Induct'on Motor.
Chapter 20 . . . Combinations of Sync'ironizing Motor and Torque Motor.
Chapter 21 Motor with a Condenser in the Armature Circuit.

Chapter 22 Motor w th Condenser in one of the Field Circuits.

Chapter 23 Tesla Polyphase Transformer.
Chaptek 24 A Constant Current Transformer with Magnetic Shield between Coils

of Primary and Stcondary.

PART II.—The Tesla Effects with High Frequency and High Potential Currents
Chapter 23.Introductory: The Scope of the Tesla Lectures.

. .The New York Lecture. Experiments with Alternate Currents of
very High Frequency, an 1 their applioition to Methods of Artificia'

lUuminatien. May 20, 1891.
.The London Lecture. Experiments with Alternate Currents of High

Poteatial and High Frequency. February 3, 1892.

.The Philadelphia and St. Louis Lecture On Light and other High
]

Frequency Phenomena. February and March, 1893,

Chapter 29 TeAa. Alternating Current Generators for Hi^h Frequency.
Chapter 30 Alterna'e Current Electrostatic Induction Apparatus.
Chapter 31 "Massage" with Currents of Hieh Frequency.
Chapter 32. . . .Electric Discharge in Vacuum Tubis.

PART III.—Miscellaneous Inventions and Writings.
, .Method of Obtaining Direct from Alternating Currents.
.Condensers with Plates in Oil.

.Electrolytic Registering Meter.

.Thermo-Magnetic Motors and Pyro-Magnetic Generators.

Chapter 38. . . Auxiliary Brush Regulation of Direct Current Dynamos.
Chapter 39 Improvement in Dynamo and Motor Construction.

Chapter 40 Tesla Direct Current Arc Lighting System.
Chapter 41 Improvement in Unipolar Generators.

Chapter 37 Anti-Sparking Dynamo Brush and Commutator.

PART IV.—Appendix: Early Phase Motors and the Tesla Oscillator.

Chapter 42 Mr. Tesla's Personal Exhibit at the World's Fair.
|
Chapter 43 The Tesla Mechanical and Electrical Oscillators.

This Tolnme is of the utmost interest and valne to all in any wise concerned in the study, production or ntllizationj
ot electric currents. Sent postage free, to any address, on receipt of price, by '

ELECTRICIAN PUBLISHING CO.. 6 Lakeside Building;, Chicago.1
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BUCSE7E
TO FIT ANY

STANDARD SOCKET.

Judge Ricks' decision against the
Edison Company and in our favor,

frees tliese lamps from any taint of

infringement. O.-der no other.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.

NewYork I nsulated Wire Co.,
(ole Aa:axi.Ti.fEiotvi.x*ei^i9,

Grimshaw White Core and Raven Core Wires, Grimsliaw Dndergronnd Lead Covered Gal)les,

Competition Line Wires, Grimsbaw Tapes and Splicing Componnd,

Ynlca Bnsliings, all sizes, Vulca Electrical Wire Ducts for Interior Constrnction.

NKW TOBK, IS Cortlandt Street.
BOtSTON, 183 Snmmer Street.

CHICAeo, 78-83 Franklin Street.
SAN FBANCISCO, lOS Sacramento Street.

YOU WILL OBLIGE
Both advertiser and publisher by men-
tioning the Western Electrician when

writing to advertisers.

We Want Western Business.

LA ROCHE ALTERNATORS.
HANUFACTDRED IN SIZES FROM

25 to 5,000 Lights,

SINGLE OR MULTIPHASE.

Direct Connected Dynamos.

Direct Current Generators.

PHILADELPHIA, PA.

DISTRICT 0FFICE3:

ITew Ifork, San Francisco,

Boston, Chicago,

Knos-ville, St. Lonis,

Cincinnati, Fittsbnrg, mobile.

1,000 Liight Alternator.

HOOD & OSBURN, 239 La Salle Street,

OECXO.A.O-O.
OWEN FORD, Rialto Buildine,

S7. XjiOUXS, axo.
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ELECTRICITYJOR^ ENGINEERS.

Part I, 268 Pages, $2.00. Part II, 156 Pages, $1.00.

WHEN ORDERED TOGETHER PRICE IS $2.50.

Both Works Frofuvelij Illuatrated. ^^^^^TJust the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I.- CONTENTS.

CHAPTER I.

Electricity—Positive and Negative—Conductors, Non-
conductors and Insulators — Electro-Motive Force —
Volts—Resistance—Ohms—Current—Amperes.

CHAPTER 11.

Dynamos—Magnets— Field Coils—Electro Magnets
—Permanent Magnets.

CHAPTER III.

Armatures, Construction of, Different Kinds of

—

Commutators, How Made and Connected—Heating of

Armatures—Eddy Currents.

CHAPTER IV.

The Current— How Produced — Induction— Series

Wound Dynamos—Shunt Wound Dynamos—Exciting
the Fields—Constant Current and Constant Potential

Dynamos—Seriei, and Parallel—Parallel or Multiple Arc
System.

CHAPTER V.

Incandescent Lamps — Filaments — Connections—
Flashing—Exhausting— Testing— Candle Power—Oper-
ated in Series—Automat c Cut-Out—In Multiple Arc or
Parallel— Multiple Series— Multiple Series Cut-Out

—

Three Wire System.

CHAPTER VI.

TheArcLig.ii— How Formed—Causes of Unsteadi-
ness—Remedy—Kf:. ct of Shades or Globes—Shape of
Carbons under Different Condi ions of Burning—Arc
Lampo—Regulating and Cut-Out Mechanism—Action
of Current—Clutch Lamps—Clockwork Lamps—Double
Lamps—Troubles in Lamps.

PART II.—CONTENTS.

CHAPTER I.

Alternate Current Dynamos—Principles of the Field

—

Field Current Armature—Winding—Connections—Lamin-
ation—Different Types of Alternators—Regulation—Lead-
ing Systems—The Brush Generators—Magnets—Arma-
ture—Principles of Induction.

CHAPTER II.

Dynamos, Continued—The Mordey Alternator—Sta-
tionary Armatures—Field Magnets—Ferranti Armature

—

Field Magnets—Winding—Collectors.

CHAPTER III.

Dynamos, Concluded—Siemens Dynamo—Best Mag-
netic Circuits—Stanley Constant Current Dynamo—The
Armature—Self Induction— Regulation.

CHAPTER IV.

Induction Coils— Converters—Transformers— Econ-
omy of Distribution—An Electrical H. P.—Losses in
Conductor—Induction Coils^Effect of Induction—Trans-
formers.

CHAPTER V.

Transformers, Continued—Induction Coils—Convert-
ers—Transforming Up and Down—Design of Transform-
ers—The Static Charge—Protection Against— Grounding
the Secondary—Other Devices—The Foil Protector-
Different Types of Transformers.

CHAPTER VII.

Commutators and Brushes—The Brush Commuta-
tors—Brushes— Different Styles of Brushes— Double
Brushes—Single Brushes—Troubles with Commutators
and Brushes— Correct Position of Brashes— Sparking
at Brushes — Care of Brushes and Commutators —
Flasliing.

CHAPTER VIII.

Current Regulation—Hand Regulation—By Position

of Brushes—Resistance Bos—Resistance Coils.

CHAPTER IX.

American System of Automatic Current Regulation

—

The Dynamo—Regulator—Action of Regulator.

CHAPTER X.

Brush System of Automatic Current Regulation

—

Brush Armature—Diagram of Circuits through Dynamo,
Regulator and Lamps—Dial or Regulator—Care and Ad-
justment of Dial—Dial Controller—Circuits and Connec-
tions of No. 8 Brush Dynamo—Circuits of Compound
Wound Constant Potential Brush Dynamo.

CHAPTER XI.

The Edison System—Automatic Regulator—Circuits

of Regulator—Circuits of Dynamo—Action of Regulator—
Howell Pressure Indicator—Diagram of Circuits—De-
scription of Parts and Operation.

CHAPTER XII.

Excelsior System of Automatic Current Regulation—
Dynamo—Armature—Diagram of Circuits—The Regula-
tor and Motor—Action of Regulator.

CHAPTER XIII.

Schuyler System, of Automatic Current Regulation

—

-.

Dynamo—Armature, Commutator and Brushes—Diagram
of Circuits in Armature and Field—Regulator—Circuits

in Regulator.

CHAPTER VI.

Transformers, Concluded — Fuses — Regulation —
Winding of Transformers—Connecting to Circuit—Regu-
lation—Safety Fuses.

CHAPTER Vn.

Parallel System—Series Arc Light System—Diagram
of Circuits—Parallel System—Primary Circuit—Secondary
Circuit—PUcine: of Transformers—Fuses—Diagram of

Series Arc Light Circuit.

CHAPTER VIII.

Lines of Force—Hysteresis—Magnetic Penetration

—

The Circuit of Lines of Force—Experiments with Mag-
net—Rapidity of Reversals and Hysteresis.

CHAPTER IX.

Arc Lamps—In Series—The Westinghouse Arc Lamp
—Diagram of Circuits in Lamp—Action of the Mechanism
—Flat Carbons.

CHAPTER X.

Arc Lamps, in Multiple—Slattery Differential Lamp
—Mechanism of Lamp—Its Operation.

CHAPTER XI.

Measuring and Indicating Apparatus—Instruments

for use with Alternating Currents Differ from Those Used
with Continuous Currents—Ammete.-s—Voltmeters—De-
scription of Several Forms of Instruments.

CHAPTER XIV.

Thomson-Houston System of Automatic Current Reg-
ulation—Dynamo—Armature—Commutator and Brushes

—

Controlling Magnet—Wall Controller—Diagram of Cir-

cuits—Air Blast,

CHAPTER XV.
Waterhouse System of Three-Brush Automatic Cur

rent Regulation — Dynamo— Extra Bru^h— Resistance
Coils and Regulator.

CHAPTER XV1-.

Ampere Meters—Tangential Scale—Solenoid Meters.

CHAPTER XVII.

Voltmeters—Pressure and Potential Indicators.

CHAPTER XVIII.

Testing—Galvanometers—Astatic Needle—Differen-

tial Apparatus.
CHAPTER XIX.

Wheatstone Bridge or Electrical Balance—Diagram
of Circuits and Methods of Use—Bridge and Rheostat

—

Round Form—Square Form.

CHAPTER XX.
The Magneto as a Testing Instrument—Armature

—

Field—Bell—Diagram of Circuits.

CHAPTER XXI.
Coupling Dynamos Together—In Series—In Shunt—

Series, Shunt and Compound Wound Machines.

CHAPTER XXII.
Switches and Switchboards—Loop Switch— Plug

and Socket—Change over Plug and Socket— Conclusion.

CHAPTER XXIII.
Electric Motors, General Principles the Same as in

Dynamos—Types—Shunt and Series Motors Suitable for

all General Purposes—Regulation of Shunt Motors—Of
Series Motors—Counter E. M. F.—Direction of Rotation
and Direction of Current—Starting Motors—Diagram of

Connection,

CHAPTER XII.

Measuring Instruments, Continued—Hot Wire In.

struments—The Cardew Voltmeter—Details of the Instru-

ment—Low Potential Voltmeter.

CHAPTER XIII.

Voltmeters—Double Coil Voltmeter—Two Types.

CHAPTER XIV.

Spring Meters—Curled Spring Meter.

CHAPTER XV.
Twisted Strip Instruments—Diagram of Connections

and Operation of Instrument.

CHAPTER XVI.

Recording Meters—Stanley Meter—Construction and

Principles of Operation— Diagrams of Parts—Slattery

Induction Meter—Description of Parts and Principles of

Operation—Watt Meter—Thomson Meter.

CHAPTER XVII.

Generators in Parallel—Difficulties in Operating

—

Alternate Current Generators in Parallel—Arrangements

of Circuits and Machines for Operating in Parallel—Dia-

gram of Common Arrangement of Machines and Circuits.

CHAPTER XVIII.

Ohm's Law—Strength of Current—Formulas and Ex-
amples—Power and Heating Effects of Currents.

CHAPTER XIX.

Ground Alarms and Leak Detectors.

Orders Promptly Filled on Receipt of Price. Postage Prepaid.

ELECTRICIAN PUBLISHING CO.,
6 LAKESIDE BUILDING, CHICAGO.

1
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. A.I. E. E.,

Consulting Electrical Engineer,

Specialty: Electric Railways and Power Sta-

tlona. _
436 Bookery, Cbicaffo.

N, S. Amstutz,
Mechanical and Electrical Engineer,

New Electrical Devices Perfected for
Shop CoTistruction.

Teets, Plane, Eatimates,
SopervlBion and Expert Opinions.

5«0 Tli« CnyahOfca, CleTeland^O.

Chas. G. Armstrong,

Expert and

Electrical Engineer,

Aadltorinm Tower, Chicago.

Montgomery H. Johnson,

Consulting Electrician,

specialty: Designing Electrical Machinery and

Apparatus.

DIartIn Bide., Vtlvn, N. V.

Wm. H. Bryan, M.Am.soc.M.E.

Mechanical and Electrical

,

Engineer.

OonsnltatloDS, Beports, Estimates, Flans, Specl-
floatlone, SnperlatendeDce, Teats, Purchasing.

Tnmer Building, St. Ijouis.

The Louis K. Comstock Co.,

Electrical Engineers

and Contractors,

1437-3H Monadnock Blk., Chicago.

The Consolidated Eng. Co.,
Designers and Builders of Electric
Light and Power Plants, Electric
Railways, Water Works, Ice Making
and Refrigerating Plants.

831 Pine Street, - - - St. Louis.
Alfred 0. Einstein, Prest. and Treas.

Thomas V. Hall, Vlce-Prest and Secy.
John A. Henry, Supt. Electrical. Con.

Goltz & Sinclair,

Electrical Engineers and Contractors,

Manufacturers' Agents,

Tel. 912. Agents for Ideal Engines.

Academy Bldg., Blilwankee, ^Vis.

Frederick L. Merrill,

Electrical Engineer,

Specialty: Storage Battery Work.

304 Bookery, Chicago

O. M. Stone,
Electrician,

Good worJi, aqnare -work, perfect work- jnet

BQCb work as onr cnstomers want. Fine bonse
work and repairs a specialty. Private linei

built complete.

200 S. Clark St^ Chicago.

Gustave Monrath, c.p.,i. e.

Electrical Engineer,

Contractor for Electric Light and Electric
Power Transmissions.

1417-1410 moliiadDork Building,
Chicago.

Harry G. Osburn,
Electrical Engineer,

$639 lia Sall« Street, Chicago.
Telephone, Harrison 306.

Estimates and Speolfioi^tions prepared.

Special Attetttion Given to the.
Supervision of Electrical Worh*

FOUR
GOOD
BOOKS.

NEW^DYNAMO TENDERS' HAND-BOOK.
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION Hand-Book.

6 Lakeside Building)

CHICAGO, ILL.ELECTRICIAN PUBLISHING CO.,

ONE
DOLLAR
EACH.

CONTRACTORS.
Electrlo Light Wiring, Fire Alarm Systems

Ajinunolators, Belle, Tubes, etc.

THE AtLEN-HUSSET COMPANY,
Tel. 3626. %^5 Dearborn St., Chlcag:o.

For the WESTERN ELECTRICIAN,—ai.oo.

—

Sleepers Between Chicago and Milwaukee.

The Chicago, Milwaukee & St. Paul Railway ic

now running sleeping cars with drawing rooms on
Slight trains between Chicago and Milwaukee.
Sleepers can be taken in Union Passenger Station

any time between 9:30 and midnight, train leaving
^Chicago bt 3:00 a. m., arriving at Milwaukee at

6:15 a. m-i passengers remaining in sleeper until

7:30 a. m. Similar arrangements Milwaukee to

^hlcago. Berth rate tLBO. For further particu-

'tars, for tickets and berths, app'y at City Ticket
Office, 207 Clark St (Telephone Main 2190), or at

TicWet Office, Union Passeoger Station.

J. C. BRILL COMPANY, - - PHILADELPHIA.
BUILDEBS OF EAILWAT AND TRAMWAY OAKS OF ALL CLASSES.

Special attention given to the building of Electric Motor and Trail Cars.
Builders of Brill No. 21 Truck with solid forged frame, aLd "Eureka" Maximum Traction Pivotal Truck.

YOn m OBLIBE

Both Advertiser and Publisher

by Mentioning the

Western Electrician

When Writing to AdTertisers.

B^,^_M*»t aIDEAL" INSULATED COPPER WIRE.
cxca-:

Best Substitute for Rubber.

- MANUFACTURED BIT

PHILLIPS INSULATED WIRE CO.
NEW YORK OFFICE: 39-41 Oortlandt Street. FACTOKY: PAWTUOKET, H. I.

AeKKCIBB

:

Bleetrlc Appliance Co., CHICA«0. Partrlcfc& Carter Co . PHII/APEIiPHIA. Electrical EngineerliiK Co., MIMHBAPOIilW.

The entire stock of drawings, patterns, finished and unfinished

engines of the GIDDINGS AUTOMATIC type have been

purchased of the Sioux City Engine Works by THE BROWN-
ELL & COMPANY of Dayton, Ohio, who have secured the ex-

clusive right to manufacture under these patents and have engaged the

^^
services of Mr, C. M. CIDDINGS, M. E>, who is the original

\ designer and patentee of this engine, as Superintendent of their Engi-

neering Department, and who will turn out strictly HIGH GRADE
work for ELECTRIC LIGHT AND RAILWAY PUR-

POSES, Having one of the largest boiler manufactories in the country, they are prepared to equip and

install complete power plants ready for operation at prices which will defy competition.

-rTVA/raiS. TISIS SI'-A-CE FOI% CII.A.iTGH B.A.CKC ISSTTB.
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N&W

DYNAMO TENDERS'
Hf\ND-BOOK.

By Lieut. F. B. Badt.

BBiDY FOR DBLIVEBT.
AN BNTIRBLT NEW WORK.

The Ifiteat addition to our fftmous "Hand-Book"
Series. Every practical dynamo man should have a

copy.

»20 Pages. 13S Engravings,

PRICE, $1.00.

NGANDE8GENT W R NG
HiLKro-BOOK:.

Bv Lieut. F B. Badt.

Fourth Edition. Tenth Thousand.

These tables Rive, without logs of time, eiact size

of wire to be used. This Is one of our famous "Hand-
Book" series, and is the standard authority on this

subject in the English language.

7ii Pages. 43 Illnstrations,

PRICE, SI.OO.

BELL HANGERS'
•HfVND-BOOK.

Br Li«UT. F. B. Badt.

Desii^ned for practical men engaged in any class
of bell or annunciator work. The only book of the

• kind published.

io6 Pages. 97 Illustrations.

PRICE, SI.OO.

ELEGTRG-TRftN8M188I0N

hanid-book:.
Bt Lizut. F. B. Badt.

A new work contaiolng tables and information on
ttie electric tranamiBSion of power brought down to

date. One of the most popular of our famous ''Hand-

Book" Series.

97 Pages. 22 Illustrations.

PRICE, SUOO.

STRSHT RAILWAYS.
"TR757U5S."

Their Construction, Operation and Maintenance.

By C. B. Fairohild.

This work is written by a practical man, and
should be in the hands of every street railway em-
ploye in the United States.

600 Pages. Profusely llluairated,

PRICE, $4.00.

ELECTRIC MACHINERY.
Br S. P. Thompson.

Fourth edition, revised and re-written. The moat
complete work on the dynamo published.

900 Pages. Fully Illustrated.

PRICE, $9.00.

DICTIONARY
... OF ...

Electrical Words,
TERMS AND PHRASES.

By Edwin J. Houston, A. M.

The latest edition of this celebrated work contaioa
over 5,000 distinct definitions. As important as

Webster.

700 Pages. 750 Illustrations.

PRICE, $5.00.

ELECTRIC MOTOR
AND ITS APPLICATIONS.

By Martin and Wetzlkb.

The first American book on electric motors. A
most complete work brought down to date.

325 Pages. 354 Illustrations,

PRICE, $3.00.

THE PRACTIGAL MANAGEMENT

as

DYNAMOS AND MOTORS.
By Ceookeb and Wheeler.

The object of this work is to give aiirvple directions
for the practical use and management of dynamos and
motors. This work is having a large sale.

100 Pages. Fully Illustrated.

PRICE, $1.00.

Electric Light Specifications

FOR THE USE OF

Engineers and Architects.

Bt E. a. Merhill.

This work gives the latest rules of The National
Electric Light A8eociation,_of the National Board of
Fire Underwriters, and of The New England Insurance
Exchange.

17H Pages,

PRICE, $1.50.

THE ELEGTRIG RAILWAY
IN

THEORY AND PRfleTlGE.
By Crosby akd Bell.

This is a complete treatise on the construction and
operation of electric railways, and will commend it-

self to the electrical engineer, and to the practical
manager.

'400 Pages. Profusely Illustrated.

PRICE, S2.50.

HIGH POTENTIf\L
AND

HIGH FREQUENCY.
Experiments with Alternate Currents.

Bt: Nikola Tesla.

A lecture delivered before the Institution of Elec-
trical Engineers, London.

146 Pages. Fully Illustrated.

PRICE, $1.00.

THE fflCm TELEGRAPH.
BtF. L. Pope.

The fourteenth edition of this celebrated work is

rewritten and brought down to date. A technical
hand-book for electricians, managers and operators.

234 Pages. Illustrated.

PRICE, $1.50.

SCIENCE
SERIES.

The series now numbers 103 volumes, and embraces
works on every subject.

16 mo. Boards.

PKOFUSEL-sr ILLUBTBATED.

Price, 50c. Each.

STANDARD

ELEGTRIGAL DICTIONARY.
By T. O'Connor Sloane.

This new work should be In the hands of all who
desire to keep abreast with the progress of the greatest
science of the times.

600 Pages, 30Q Illustrations.

PRICE, $3.00.

Any of the above books sent promptly, postage prepaid, on receipt of price.

SEND IN YOUR ORDER.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Bids., Ghicairo. III.



May 26, 1894 WESTERN ELECTRICIAN. xix

BJLLL ENGINE CO.,
EIZIXZI, X>.A.

Improved Heavy Duty Engines for
Electric Lighting and Railways.

DIRECT CONNEOTED and BELT DRIVEN.
J. W. PARKER & CO., General Agents,

30 Cortlandt Street, NEW YORK CITY.
CHICAGO OFFICE.

506 "The Rookery."

WE DON'T MAKE ANYTHING ELSE
Send for Cataloene "A"

And Ifrinted JMatter.

UT Tabular and 6-iDcli Tabe Boilers, Flange Steel, Weldless Braces, Eclipse manholes.

FULTON STEAM BOILER WORKS, RIGHUOND, IHD.

::::::::::

Improved Bacine Higli Speed

Nwmm
3UPBU0II RE60LAnON
A"" ECONOMY fo-^

.

gECTRICllGHTINS

c^t^
PURPOSES

All Sizes carried In
stock.

Over 2,ouo Ja

Marine and
Yacht £neines.

Porcupine
and Tubular

Boilers.

Bacine

'•t WoEKS: Racinb. Wis.

W. F. PARISH, General Sales Manager,
Home Insurance Building, CHICAGO.

LAMP
LIGHTING
SCHEDULE.

Moonlight System
FOR 1894.
Now Ready

^x*loe, as Oexxta.

Electrician Publishing Co.,

6 LAKESIDE BLD6.,

CHICAGO.

SIOUX CITY ENGINE& IRON WORKS
Builders of HIGH GRADE

CORLISS
ENGINES

Simple, Compound, Condensiiig.

Complete Steam Plants a Specialty.

SIOUX CITY, IOWA.

AGENTS:
— H. S. WALKER, 26-28 W. Randolph St., Chicago.

ROWELL & CHASE CO., 1217 Union Ave., Kansas City, Mo.
O. J. BLANDIN, 120 Third Ave. North, Minneapolis, Minn.

ELECTRICITY for ENGINEERS.

A NEW AND POPULAR BOOK.

Tiro Tolnmes, 434 pases, Profusely Illnstrated.

Price, Postage Prepaid, $2.50.

ELECTRICIAN PUBLISHING CO.,
6 LAKESIDE BUILDING, CHICAGO.

The

"CLIMAX"BOrLER
Three Boilers Sold Chicago Edison Co.

The Only Boiler Tested at the World's
Columbian Exposition.

The only NON-EXPLOSIYE boiler made.

Will save yon money on coal,

Bnilt in nnits from 50 to 1500 H. P.

MANUFACTURED BY

ClonbrockSteam Boiler Works,
new CatalOgne, Grlnnell and Court Sts., BROOKLYN, N. Y.

Ml GENUINE
INGOTS I, MANUFACTURES

BEAR OUR
RECfRAOE MARKS,

PHOSPHOR-BRONZE
Ingots, Castings, Wire, Sheet &c.

ThePhosphor Bronze SmeitincCo.Limited
2 2 00Washington AvE,PHiLflDELPHiA.,PA.
ORIGINAL MANUFACTURERS OF PHOSPHOR-
Bronze in theUnited States and Sole
Makers of"ELEPHANT BRANO"Phosphor-Bronze,

S. FREEMAN & SONS MFG. CO.,
MANUFAOTUBERS OF

(Standard Tabular, Fire Box,Vertical
and SJtnbnierged Tabe iSteel

BOILERS

RACINE. WIS.

For Marine,
Stationary,

or Portable use.

ALSO or

OS ALL KINDS.
Smokestacks, etc.

A BpeclHlty made of

Electric Street Railway and
Lighting Plants.

Write for Prices and Terms.

GENERAL AGEXTa: Itow. II & Chase Machinery Co . Kansas city. aio. ; F. F. Vater. Minneapolis, Minn.

SSgWATER WHEELS
This Justly Celebrated 'Wheel is Built in Many Styles on

UPRIGHT AND HORIZONTAL SHAFTS.
It is SPECIALLY DESIGNED and ADAPTED for driving

ELECTRIC LIGHTING AND POWER PLANTS.
Our new Wheel secures a remarkably hif^ euaraiitee^ perpentAce, and wonderful steadiness of

motion, under variable loads in practice. It anords an nneqnaled eoncentraiion of powei" witbin a small
space ; and an unpreeedented hiorh veloeity for a given power.

Its easily and qniekly- operated balanced crate affords prompt and eflfieienl control by a governor, and
consequent line refrulatlon. These wheels are in many instances operating: the best electric plants in this and
other countries, fully demonstrating their remarkable adaptation to that use.

The attention of Electric Engineers, and others contemplating water power improveicentfl is directed to our
work. We will send a Hne large pamphlet, 112 pages, fully describing the wheel and various plans of application.

THE JAMES LEFFEL & CO.*To''^/w'?o^1;'c?t"v'°'

m
nuauf Ffiiiav uut ti dark-
Ready Made Cast 6eari.
Ready Made Brasi Gear*.
Gears Made to Order.
Gear Cutting.
Gear Book. 16 cinla.
Treatise on Gears, SI .00.
Gear Cutting Machines.
GEORGE B. GRANT.
Lexington, Mass-
and12& South It th St.,

Philadelphia. Pa-
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Chicago, May 14, 1894.

MR. W. H. McKINLOCK,
Prest. METROPOLITAN ELECTRIC CO.,

188 Fifth Avenue, Chicago.

Dear Sir:—Your new catalogue has just

been received, and I find it the most com-

plete catalogue I have yet seen, and it

gives evidence of more than usual care in

compiling. I have no doubt but that you

will fmd it of great benefit to you, and I

hope that such will be the case.

Yours very truly,

F. S. TERRY.

We consider the above testimony of incalculable value,

and those who have not received a copy of our catalogue should

get one at once. We want you to have one.

Metropolitan Electric Co.,
186 and 188 Fifth Ave., Chicago.

WM. H. IkfcKINLOCE, President. W. C. McEINLOCE, Secretary.
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STANDARD ALTERNATOR
37 to 127 K. W., 1,100 or 2,300 VOLTS.

A Complete Line of Improved Switchboard

Instruments, Converters, Etc.

WE STJLL MAINTAIN THE LEADING POSITION WITH THE

Standard System of Series Arc Lighting

-.^xa'33-

Multipolar Direct Current Generators.

STANDARD ELECTRIC COMPANY.
CHICAGO, IImIm.
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IF MONEY
IS AN OBJECT;

IF TIME
IS OF IMPORTANCE;

We can be of service to you.

BEFORE BUYING we invite you to cor-

respond with us and ascertain our figures on your require-

ments. It will cost you very little to try this and may save

you much.

TAYLOR, DEE & MACK,
Manufacturers and Dealers in

ELECTRICAL MACHINERY AND MATERIAL,

Subscrilie for tlie Western Eleclrician.

STANDARD

"WARD"

ARC LAMPS.
You have seen our spe-

cial offer; on 1,000 "Ward"
lamps, direct current. Well,

the sale is fairly under way.
If you desire anything in this

line, let us hear from you
quickly. State full particulars

and quantity that you wish

figures on.

Telephone Building,

New York.
Establrsbed 188t.

Unity Building,

Chicago.

Hard Rubber Electrical Goods:
Telephone Receivers, Rubber Rods,

Hard and Soft Rubber Tubing,
Flexible Hard Rubber Tubing, Hard Rubber Sheets,

Bushings, Battery Cells, Nipples, Phonograph Tubes,
Window Tubes, Friction Tape,

Soft Rubber Socket Covers, Rubber and Leather Belting,

In fact, anything in Rubber.

The Columbia Rubber Works Co.,

159 Lake Street, CHICAGO.
E. T. WHELPLEY, Manager.

Send for Prices.

Bend for
Samples.PARTRIDGE

'T- CARBON CO.

GRAPHITE SPECIAI.TIES
FOB KLECTBICAXi CSBS.;

OrapUte Bods of Tsrlons Ijensibs, Crom 1-S Ohm to JOO oiuns Beslatanea
to the Inish. Graphite Boxes and Cradblea, BesUtlng Hants

of 4,000 Desrees. Inqoines CHadly Answeied.

IPS. DIXON CRUCiBLE CO., Jersey City, N. J.

REPAlR'&o^^^'NDINQ
[>*^ COJ^ERTERS. RHEOSTATS, lAMPS l^L^ V|
^TANWOdD' MFG.Co.lTT" & (LARKSI^ CHICRGO.

WORKTHOROUOHLY TESTED AND SHIPPED ON DAY PROMISED.

TELEPHONES!!
This company is mannfacturing

A Compound Magneto Telephone
which it sells outright under a guarantee both as to eiflciency and as against infringe-
ment of patents.

It talks as well over one hundred miles a? any other Telephone talks over one mile.

This company is also prepared to fully equip Telephone exchanges, (furnishing
everything from the telephone to the wire and polei). Private lines, Factory plants,

etc., and do all kinds of construction work.
Send for circulars and price lists.

WESTERN TELEPHONE CONSTRUCTION CO.,
539, 540 and S41 aionadnook Blk., Chicago, III.

BINDERS WESTERN ELECTRICIAN,

ONE DOLLAR.

HART FLUSH SWITCHES.
5 and 10 Ampere Single Pole.

10 Ampere Double Pole.

10 Ampere Three-way.

The Only Snap Switch that has

PROVEN A SUCCESS.

For Sale by All Supply Houses.

THEHART&HESEMMMffiCO.
HABTFOBD, GOHK.

Exhibit at the World's Fair, Section S, Space 5, South-

west Gallery Electricity Building.

ECONOMICAL,
SAFE, THE STIRLING

WATER
TUBE SAFETY BOILER.

EFFICIENT.
DURABLE.

Branches in all Principal Cities, Specially Adapted for Electric Light and Power Plants.

r.y General Offices, The Pullman Building, CHICAGO, ILL



OF
OLOG^

$3 per Annum. Copyrlchl, IfCJ-l, by
Electrician PublishinK Company, Cliicago. EVERY SATURDAY. 1 O cents per Copy.

Vol. XIV. CHICAGO, JUNE 2, J894. A No. 22
Vi-' - >

'

Cblcago iDSQtated Wire

414 and 416 NORTHERN BUILDING,
Coraer Lake and La Salle St9

,

CIIIGAaO, .... II^LIVOIS.
This company has no connection whalever

with any other concern.

WILLiED L. GANDER, ) c.i.,«.. »jr.„.™„
H. DUBANT OHEEVBB, J

BnBlneSB Managers. W. H. HODQINS,
Secretary.

THE OKONITE COMPANY
GEO. T MANSON,

Genu Sopl.

i-ON'^:

LIHITED,

13 Park Row, New York,
INSULATED

WIRES iiDCABLES,
For Aerial, Submarine and Underground Uif.

Candee Aerial Wires.

Manson Protecting Tape.

Oi<onite Waterproof Tape.

BRANCHBa: CUcaro, Boston, Philadelphia, Minneapolis, Clnciniuktl,
Omaha, I.onlBTllle. St. IionlB, San Francisco, l.ondon and So. America,

Ctty,

An Honest Lamp, Honestly Made.
THE OLD RELIABLE

6 to 50O Candle Power.
Bee that yonr lamps bear onr resistered trade murk.

NEW YORK & OHIO CO., - Warren, Ohio.

__^
MAKERS OF PACKARD LAMPS.

.

MANUFACTURER OF

INSUIaATESD BIiISGTRIG WIRE^
FLKXIBLE CORDH and CA.BI^X:S.

800 and gQg Morth Third Street- - - FH1I.APBI,PHIA, PA,

BEST OF ALL IS

made by J. H. BITIOIIilili A 'JO., 7« Cortlandt St., New Tork.
Best Conetrnctlon and IngredlentB. Strongest, most Durable and Reliable. Size 6x2^, GO cts. per oelL

AMERICAN
CARBONS.

LIBERAL DISCOUNTS.

Burn them up and burn them down. I

gfQ g (UHJEJ 4 gQThat is wliat they are made for. Some Carbons are not fit I
''"'' '' Willi • ^mr wi|That is what they are made for. Some Carbons are not fit

to burn in an arc lamp, they are more suitable for the furnace.
The American Carbon is a success. ( And the prices—^you

Our customers say so and keep right < ought to know a.bout
on using them. { them. Write us.

1563 Monadnock Block,

CHICAGO.

Took HIGHEST MEDAL
FROM ALL COMPETITORS

At the World's Fair, Chicago.
ManafBctured only by

THE STfiNDARD PAWT CO,, ' newxobk.
Chicago Offlpe, 871 The Rookery.

Oeneral Western Agents:
MBTBOPOIilTAIV BliECTRTC CO.,

186 and 188 Fifth Arenne, CHIOAOO, ILL.

WESTON ENGINES,
High P<essure Boileris.

Complete Power Plants.
Estimates and Drawlng:5 Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

KEPBESENTATIVES.
ICLIAN SOHOLL & CO. , 126 Liberty St , New York City.

HOFb'MAN-KUSSELLCC. 82 Lake St , Cblcago, 111.

H. 51. SCIPL"; A CO.. 3a and *rcll Sts , PHlladeipliia, Pa.
tCP..4NT0N SUPPLY & MACHINERY CO , Scranton, Pa.

HOW THE

GREAT FAIR
Was Opened I

Nel'

THE PRESIDENT
PRESSED

THE VICTOR KEY
AND THE

EXETER DRY BAHERY
DLD THE REST!

The Victor Telegraph
Key and the Exeter
l>ry Battery \rere both
delected to open the
World's Columbian £v-
poeitlon.

I^endfor Sample of the Victor Key, Price »2.
Send for Sample of JExeter Ilry Battery, Price

JiJliL

Samples Pellvered, TrsDsportation Prepaid.

THE E. S. GREELEY & CO..
5 and 7

DFY STREET. NEW YORK.

Pivotal Boston Trolleys,
Anderson Steel Trolley Poles, Correspondence

"West End Trolley Wheels,
Solicited

Trolley Repair Parts— %ll in Stock.

Man'l d by ALBERT & J. M. ANDE!1S0N. 28) to 293 A St , Boston, Mass.

((NEW BEACON " raoAiragsoEKT

(X.S=C. Patents.) | 6 C. P. ("ffi') 25 CtS.

Beacon Vacuum Pump & Electrical Company,
Jllannfactnrers. Irvington Street, BOSTOSr, 3IASS.

Mi N ijfitrat! I Es {N u>(im jTAipp gTi:i:K c;^^

THE BALL tt WOOD COMPANY,
Bnilders of Improved Automatio Cut-off Engines •

Chicago Office, Home Ins. Bidg., W. B. Pearaon, Manager.
Stern & Silvermao, 707 Areli St.,Philadelplil .Pa. Geo. M. Kenyon, Eodlcott Aroade, St. Paul, Minn.

SoatherD Engineering Oj., Louisville, Ey. James & Company, Chattanooga, Tens.

THE NEW INCANDESCENT ARC LIGHT.
THE ROYAL ARC ELECTRIC CO., U.S.A. 143 Liberty St., New York.
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PLUG

CUT-OUTS.

No. 63,185.

No. 63,199.

No. 6i',587.

No. 62,165.

No. 61,93.^

No. 63,945.

No. 6i,9U5.

®rt

CUT-OUTS
OKT

PORCELAIN BASES
F-OH.

FUSE LINKS OR

FUSE PLUGS.

These Cut-Outs, for use on both two and three-wire sjsteme, are constructed

of the best hard, white, vitrified, non-absoibent Porcelain, which is made at our

special porcelain factory at our Schenectady Works. This porcelain is of the

highest insulation obtainable, and is the accepted standard throughout this

country.

These Cat-Outs have been carefully designed to meet the strictest require-

ments of the fire underwriters, and with a view to obtain the maximum of

reliability with the minimum of epace and trouble. 7 he LINE CTJT-OUT ia

provided with a cover of mica. In the PLUG CUT-OUT the fuse is contained in a

small brass cased plug screwed into the cut-out. Should the fuse blow, a new
plug can be immediately inserted without the use of any tools.

The wire clamping device in these Cut-Outs is new and^^the best yet invented.

CARPENTER ENAMEL RHEOSTATS.

General Electric Company.
PRINCIPAL SALES OFFICES :

MAIN OFFICE, SCHENECTADY, N. Y.
Hoston, Ulasa.. 180 Hummer St.
New York, ST. T., 44 Broad 8t.
Syracnsp, ST. ¥., «44 West Fayette St.
Buftalo, K. T.,ErIe County Mavlngs Bank Bntlding.
Philadrlphla, Pa.. 5II9 Arch Ht.

Pit sbnrgh. Pa., 425 Wood St. '^
Baltimore, aid., IS Month St.
Mt. Loni-, no., Wain'wrieht Bnildioer.
Portland. Ore., Frnnt and Ankeny sts.
St. P.nl, ailun., 403 Sibley Mt.^
Helena. 91ont., JGIectric BuUdin?.

^f shington, D. C, 1 333 P St , N. TT.
Atlanta, Wa., Eqnltable Bnlldlng.
Clnrlnnati, O., •£«* W. Vonrth St.
Cfeveland. O., SIO Cnyahoea Bnlldlntr.
Ghlrago, III., Uonadnock Bnlldlng.
Omaha, Nrb., 3ti9 Soath St.
Kansas < ity. Ho., New Ifork I>ife BnlldlDC.
DallHS. Tex. Cor. Field and Slain Sts.
l>.nver. Colo,, aiasonlc Temple.
San Frsnt^lst'O, Cal., IS First Ht.

Heatile, IVash., Bailey Bnildlnsr.

Hu. Ba.oua.

For all BUSINESS OUTSIDE the UNITED STATES and CANADA: TKOMSON-HOUSTON INTEKNATIONAL ELECTRIC
CO., SCHE^ECTADr, N. Y., and 44 BROAD S'., NEW YORK. FOR CANADA: CANADIAN GENERAL ELECTRIC CO.,

LTD., TORONTO, CAM.

LINK

CUT-OUTS.

i

No. 61,587.

No. 81,347.

No. 61,535.

No. 61,235.

No. 61,565.
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Mather Electric Co viii

Merrill, Frederick L xvii
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Monrath, Qustave xvii

Moore, Alfred P S

Morris, Tasker A Co iv

Morse, Williams A Co xix

Munsell A Co., Eugene x

National India Rubber Co.

New York Insulated Wire
Co XV

New York A Ohio Co i

OkoniteCo., The i

Osburn, Harry G xvii

Ostrander A Co., W. R . . . . xix

Palmer Bros xv

Partridge Carbon Co xxii

Perkins Electric Switch
Manufacturing Co xii

Peru Eiectric Mfg. Co xxii

Phillips Ins'd. Wire Co... xvii

Phcenix Glass Co xv

Phosphor-Bronze Smelting
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Queen A Co . Incorporated . xi

Racine Hardware Co xix

Roberts A Co.. E. P xvii

Rose Electric Light Supply
Co xii

Rose Polytechnic Institute.

Royal Arc Electric Co i

Rushmore, S. W ix

Scientific Machinist Co .... xii

Shultz Belting Go xxii

Siemens A Halske Elec.Co. x

Sioux City Brass Works xi

Sioux City Engine A Iron
Works
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Smith, S. Morgan

Standard Electric Co.

Standard Paint Co

Stanley Electric Manufac-
turing Co

Stanwood Mfg. Co xxii

Stearns. Buck A Co xii

Stilwell ABlerce Manufac-
turing Co xii, xiii

..xxii

xvii

... xii

Stirling Co., The.

Stone, O. M
Toomey, Frank...

United Electric Improve-
ment Co

Vulcanized Fibre Co xi

Want Advertisements xii

Webster, Warren A Co— xix

Western Electric Co xiii

Western Elec. Supply Co. .xxii

Western Telephone Con-
struction Co xili

Westinghouae Elec. and Mfg.
Co J^vii

Weston Engine Co i

Whitney Electrical Instru-

ment Co X

Wirt, Chas x

Worthlngton, Henry R . .
.

x

Yost Writing Machine Co . ,
xlI 1

Bradbury-Stone Elec. S. Co.
Con. Electric St^ rage uo.
Electric Storage Battery-Co.

Adjasteis, Ijamp.
Dow Adjuster Co.

AnnuDciators.
Central Electric Co.
Electric Appliance Co,
Huebel A Manger.
Metropolitan Electric Co.
Ostrander ACo., W. K.
Western Elec. Supply Co.

Arc Jtiamps.
C A C Electric Co.
Clark Electric Co.
Electric Appliance Co.
Electric Cons. A Supply Co.
Fort Wayne Electric Co.
General Electric Co.
General Inc'd'cent Arc Lt. Co.
Helios Electric Co.. The.
La Roche Electric Wks.
Little. F. P. Elec. C. A S. Co.
Mather Electric Co.
Royal Arc Electric Co.
Rushmore. S, W.
Siemens A Halske Elec. Co.
Standard Electric Co.
Westmgnouse EI. A Mfg. Co.

Arc JLiisiit i;ord.
Central Electric Co.
Electric Appliance Go.

.Armatnre Wlndera.
Hartly lOIectrical Wks,
Rush ];ore. 8. W.
Stanwood MT'g Co.

Batteries ana J ars.
Bradbury-Stone Elec. S. Co.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Central Electric Co.
Columbia Rubber Wks. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Greelev A Co., The E. S.

Hayden-Booker Mfg. Co.
Hemingray Glass Co.
Hill, W. S. Electric Co.
Law BatteryCo.
Leclanche Battery Co., The.
Metropolitan Electric Co.
Mlamisbur^ Electric Co.
Peru Electric Mfg, Co.
Western Electric Co.
Western Elec. Supply Co.

Bells.
Central Electric Co.
Electric Appliance Co.
Greeley A Co., The E.S.
Huebel A Manger.
Metropolitan Electric Co.
Ostrander A Co.. W. R.
Western Electric Co.
Western Elec. Supply Co.

Beltin&r.
Columbia Rubber Wks. Co.
Shultz Belting Co.

Bicycles
Ame- A Frost Co.
Columbia Carriage A Cycle
Co.

Boilers.
Babcock A Wilcox Co., The.
Brownell A Co ,

The.
Clonbrock Steam Boiler Wks.
Freeman A Sons Mfg. Co.
Fulton Steam Boiler Wks,
Link Belt Machinery Co.
Racine Hardware Co.
Stirling Co., The.
Weston Engine Co.

Books. JQlectrical.
Electrician Publishing Co.

Brnslies, liynamo and
Motor.

Partridge Carbon Co.
Wirt, Chas.

Burglar Alarms.
Central Electric Co.
Electric Appliance Co.
GreeleyAGo..TheE. S.

Metropolitan Electric Co.
Western Electric Co.
Western Elec. Supply Co.

Cables(See Insulated Wires.)
Cables, Electric. (See In-
sulated Wires), Copper,
Sheet and Bar.
American Elec. Works.
Bishop Gutta Percha Co.
Carter A Co.. Geo. G.
Chicago Ins. Wire Co.
Crescent Ins.WireA Cable Co.
Gushing A Morse.
Eastern Electric Cable Co.
General Electric Co.
Hill.W. S. Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.

New York Ins. Wire Co.
Western Electric Co.

Carbons.Points AFlates.
Central Electric Co.
General Electric Co.
Law Battery Co.
Leclanche Battery Co.
Metropolitan Electric Go.
Partridge Carbon Co.
Western Electric Co.

Car-fleatem, Electric.
Consolidated Car-Heating Co.

Clutches, Friction.
Lake, J. H. A D. Co.
Link Belt Machinery Co.

Conduits.
Fibre Conduit Co., The.

Construction & Repairs.
Allen-Hussey Co.
Amstutz, N. S.

GAG Electric Co.
Comstock Co., The Louis K.
Hartly Electrical Wks.
Johnson, Montgomery H.
La Roche Electric Wks.
LUtle, F. P. Elec. C. A S. Co.
Mather Electric Co.
Osburn, Harry G.
Rushmore, S. W.
Stone, O, M.
Wirt, Chas.

Contractors and Electric
liight Plants.

Allen-Hussey Co.
Ametutz, N. S.

Armstrong, Chas. G, ;

Arnold, B. J.

Ball, Wm. D.
Brush Electric Co.
Bryan, Wm. H.
A G Electric Co.

Carter A Co., Geo.G
Clark Electric Co.
Colburn Electric Mfg. Co.
Comstock Co.. The Louis R,
Gonsollilated Engineering Co
Fort Wayne Electric Co.
General Electric Co.
Goltx A Sinclair.
Hill, W. S. Electric Co.
La Roche Electric Wks.
Little, F. P. , Elec. C. A S. Co.
Mather Electric Co.
Merrill, Frederick L.
Monrath, Gustavo.
Osburn, Harry G.
Roberts ACo., E. P.

Siemens A Halske Elec. Co.
Stone. O. M.
United Elec Improvement Co
Westinghouse Elec A Mfg. Co.
Western Electric Go.

Copper.
Law Battery Co.
Miamisburg Electric Co.

Copper VTires.
American Electrical Works.
Bernard Co., The E. Q.
Bishop Gutta Percha Co.
Bunnell A Co , J. H.
Carter A Co., Geo. G.
Central ElectricCo.
Chicago Ins. Wire Co.
Crescent Ins.Wire ACable Co.
Electric Appliance Co.
General Eectric Co.
Independent ElectricCo.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
National India Rubber Co.
OkoniteCo,. The.
Phillips Insulated Wire Co.
Western Electric Co.
Western Elec. Supply Co.

Cross-Arms, Pins and
Brackets .

Anderson, Albert A J. M.
Brownlee A Co.
Central Electric Co.
Electric Appliance Co.
Metropolitan Electric Co.

Cut-Outs and t!^ivltches.
Anderson, Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
C. A C. Electric Co.
Carter A Co., Geo G.
Central Electric Co.
Cutter Electrical A Mfg. Co.
Electric Appliance Co. ,

General Electric Co.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
Hill, W. S. Electric Co.
Huebel A Manger.
Little, P. P. Elec. C. A S. Co.
Manhattan Elec. Sup. Co.
Metropolitan Electric Co.
Perkins Elec. Switch Mfg. Co.
Sioux Citjk Brass Works.
Western Elec. Supply Co.

Desk Lights.
Cooke, E. D.

Dynamos.
Brush ElectricCo.
C. A C. Electric Co.
Clark Electric Co.
Colburn Electric Mfg. Co.
Fort Wayne Electric Co.
General Electric Co.
Gregory, Chas. E. Co.
La Roche Electric Wks.
Mather Electric Co.
Palmer Bros.
Rose Elec. Light Supply Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
United Elec Improvement Co
Western Electric Co.
Westinghouse Elec. AMfg-Co.

Electric Kallivays.
Brush Electric Co.
General ElectricCo.
Siemens A Halske Elec. Co.
Westinghouse El. & Mfg. Co.

Electrical and mechani-
cal Engineers.

Allen-Hussey Co.
Amstutz, N. S.

Armstrong, Chas. Q.
Arnold, B.J.
Ball, Wm. D.
Bryan, Wm. H.
Comstock Co., The Louis K.
Consolidated Eng. Co.
Goltz A Sinclair.
Johnson, Montgomery H.
Merrill, Frederick L.
Monrath, Gustave.
Osburn, Harry G.
Roberts A Co., E. P.
Stone. O. M.
Wirt, Chas.

Electrical Instruments.
Anderson, Ibert A J. M.
Bernard Co., TheE. G.
Bunnell A Co., J. H.
Carter A Co.. Geo. G.
Central Electric Co.
Electric Appliance Co.
General ElectricCo.
reeiey A Co., The E. S.

Hill. W. S. Electric Co.
Little, F. P. Elec. C. A S. Co.
Metropolitan Electric Co.
Queen A Company, Incorp.
Western Elec. Supply Go.
Whitney Elec.Instrument Co.
Wirt, Chas.,

Electrical Specialties.
Cooke, E. D.
Electric Appliance Co.
General Electric Co.
Holtzer-Cabot Electric Co.

Electric Slato.
Independent Electric Co.

Blectroiiers, etc.
Baggot, E.
Edwards, W. S. Mfg. Co.
Gleason, E. P. Mfg. Co.
Phoenix Glass Co.

Electro-Platine aiach'y.
Colburn Electric Mfg. Co.
GenerfTl Electric Co.

Eneines, Steam.
Ball A Wood Co., The.
Ball Engine Go.
Brownell & Co., The.
Freeman Sons Mfg. Co.
Racine Hardware Co.
Sioux Cjty Eng. A Iron Wks,
Toomey, Frank.
Weston Engine Co.

BleTator*. Electric.
Morse, WIIlIamB A Co.

Fan Onints.
Diehl A Co.
Central ElectricCo.
Crescent Electric Co.

Fibre
American Hard Fibre Co.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg. Co.
MetrojioIUan Electric Co.
Standard Paint Co.
Vulcanized Flbie Co,

Fire Alarms .

Butk-r Hard Rubber Co.
Columbia Rubber Wks. Co.
Western Electric Co.

Fuse AVlre.
Electric Appliance Co.
General Eb;ctric Co.
Independent Electric Co,

4«as Ijlebting. Electric.
American Electric Co.
Holtzer-Cabot Electric Co.

Gears.
General Electric Co.
Grant, Geo. B.

General Elec. Supplies.
Anderson, Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Carter A Co., Geo. G.
Central Electric Co.
Colburn Electric Mfg. Co.
Cooke, E. D.
Crescent Electric Co.
Cutter ElPcirical A Mfg. Co.
Electric Appliance Co.
General Electric Co.
Greeley A Co., The E. S.

^ Hammond Cleat A Ins. Co,
Hayden-Booker Mfg. Co.
Hill, W. S. Electric Co.
Holtzer-Caoot Electric Co.
Law Battery Co.
Little, F. P. Elec. C. A S. Co.
Metropolitan Electric Co.
Palmer Bros.
Peru Electric Mfg. Co.
Queen A Co., Incorp.
Rushmore, S. W.
Sioux City Brass Works.
Western Elec. Supply Co.

C^lobes and Electrical
CJlass'ffare.

Baggot, E.
Gleason E. P. Mfg. Co.
Hemingray Glass Co.
Phcenix Glass Co.

tl^raphite Specialties.
Dixon Crucible Co., Jos.

Hard Rubber Goods.
American Hard Fibre Co.
Butler Hard Rubber Co.
Columbia Rubber Wks. Co.
Delaware Hard Fibre Co.

Insulators and Insulat-
ing: Materials.

American Hard Fibre Co.
Anderso.i, Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Carter A Co., Geo. G.
Chicago Ins. V\ ire Co.
Columbia Rubber Wks. Co,
Cutter Elec. A Mfg. Co.
Delaware Hard Fibre Co.
Electric Appliance Co.
Empire China Works.
Fibre Conduit Co., The.
General Electric Co.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Hill, W. S. Electric Co.
Holtzer-Cabot Electric Co.
Ind. Rub. A Ins. Wire Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Little, F. P. Elec. C. A S. Co
Metropolitan Electric Co.
Moore, Alfred F.
Munsell A Co.. Eugene.
National India Rubber Co.
New York Insulated Wire Co.
OkoniteCo., The.
Peru Electric Mfg. Co.
Phillips Insulated Wire Co.
Standard Paint Co.

-- Vulcanized Flore Co.
Western Elec. Supply Co.

Insulated IVires and
Cables—Magnet liVire.

American Electrical Works.
Bishop GUtta Percha Co.
Bunnell A Co.. J. fl.

Carter ACo., Geo.G.
Central Electric Co.
Chicago Ins. AVire Co.
Crescentlns. Wire ACable Co.
Gushing A Morse. -

Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Western Electric Co.
Western Eli c. Supply Co.

Lamp Shades.
Cooke, E. D.

Lamps, Incandescent.
Am. Electrical Mfg. Co.
Beacon Vacuum Pump A
Electrical Co.

Bernstein Electric Co.
Buckeye Electric Co
Carter A Co., Geo. G.
Central ElectricCo.
Electric Appliance Co.
General Electric Co.
Matner Electric Co.
Metropolitan Electric Co.
New York A Ohio Co.
Royal Arc Electric Co.
Westinghouse Elec.AMfg.Co.

Liffhtnins Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hill, W. S. Electric Co.

Wirt, Chas,

jtlagnet ^Vire.
(See Insulated Wires.)

Mef*hanlral Kiachinerj'.
HliHsCo., E. W.
Link Belt Machinery Co.

Mica.
Johns Mfg. Co., H. W.
Munsell ACo., Eugene.

ninlnerApparutns, El4-o.
Genera) Electric Co.
Independent Electric Co.
Westinghouse El. A Mfg. Co.

Motors.
Brush Electric Co.
C A C Electric Co.
Colburn Electric Mfg. Co.
General Electric Co
Gregory. Chas. E. Co
La Roche Electric Wks,
Mather Electric Co.
Pulmer llros.

Sioux City Brass Works.
Westinghouse El. A Mfg. Co.

Paints,
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm.Co. Ltd.

Platinum.
Baker A Co.

Pole9.
Brownlee A Co.
Morris, Tasker A Co.

Porcelain.
Empire China Works.
General Ivlectric Co.
Peru Electric Mfg. Co.
Phcenix Glass Co.

^^

Pubiishej s. Electrical.
Electrician Publishing Co.

Push Buttons.
Central Electric Co.
Electric Appliance Co

.

Huebel A Manger.
Metropolitan Electric Co.

Rheostats.
General Electric Co.

Sal Ammoniac
Innis A Co.
Klipstein, A. ACo.
Law Battery Co.
Hayden-Booker Mfg. Co.

Second-Uauu Eiecirical
Ma«>hinei y.

Gregory, Chas. E. Co.
Rose Elec. Lt, Supply Co.

Silk Braid.
Boston Braid Mfg. Co.

Slate.
Independent Flectric Co.

Spealtiug Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R.
Western Electric Co.

Spet^d Indicators.
Queen A Co. Incorp.
Whitney Elec. Instrument Co
Steam Heating:.
Webster A Co., Warren.

Steam Pumps.
Worthlngton, Henry R.

Aioraeu jfattenes.
Bradbury-Stone Elec. S. Co.
Con. Electric Storage Co.
Electric Storage Battery Co.

Stoves, Electric.
Consolidated Car-HeatingCo

Street Cars.
Brill, J. G. Co.

Tapes, Insulating.
American Electrical Works.
Central Electric Co.
Orescent Ins. Wire ACableCo.
CushingA Morse.
Chicago Ins. 'Wive Co.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred P.
New York Insulated Wire Co.
Okonite Co. , The.
Phillips insulated Wire Co
Standard Paint Co.

Telegraph Apparatus.
Central Electric Co.
Electric Appliance Co.
Greeley A Co., The E. S.
Metropolitan Electric Co.
Stone, O. M.
Western Electric Co.

Telephones,
Columbia Rubber Wks. Co.
D'Unger Long DIst. Tel. Co.
Harrison Int. Telephone Co
Palmer Bros.
Western Electric Co.
Western Tel. Const. Co.

Transformers.
General Electric Co.
Hornberger Elec. Mfg. Co.
Stanley Eiectric Mfg. Co.
Western Elec. Supply Co.

Trucks. Electric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbio e liVheels .

Dayton Globe Iron Works Co.
Leflfel A Co., Jas.
Smith, 3. Morgan.
Stilwell A Blerce Mfg. Co.

Type-'WritiDg: Machines.
Yost Writing Machine Co.

Universities.
Cor. School of Mechanics.
Correspondence School of
Technology.

Rose Polytechnic Institute
Scientific Machinist Co.

Tarnishes .

Standard Paint Co.

Water JSeaters.
Webster A Co., Warren.

Water "Wlieels.
heSEel A Co., Jas.
Smith, S. Morgan.

Wire, Bare.
Anderson, Albert A J, M.
Bishop Gutta Percha Co.
Central Electric Co.
Crescent Ins.Wire ACable Co
EJiectrlc Appliance Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co
National India Rubber Co

.

OkoniteCo., The.
* Phillips Insulated Wire Co
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MORRIS, TASKER & CO.,
INCORPORATED.

Offices, 222-224 S. Third St.. Philadelphia, Pa.

1888.

PASCAL IRON WORKS, DELAWARE IRON WORKS,
PHILADELPHIA. NEW CASTLE, DEL.

^Manufacturers of •

r TiliBs, Wroilt Iroi Pips aiJ Filtiis,

ELECTRIC LIGHT and RAILWAY PIPE POLES A SPECIALTY.

THE

Arefonnifor 115,125,

We claim Absolute Superiority

of Construction and Highest

EfHciency.

ELECTRIC
Ceiling'""! Column

and Electrolier

250 aDd 500 Volts Direct Cnrrent,

We invite a test. Give us a sample

order, thoroughly test the Crescent, and

be convinced.

Vfry

THE CRESCENT ELECTRIC CO.,
Slannfacturers of £lectrical Specialties*

THE DIEHL ELECTRIC FANS.
NO BELTS. NO SHAFTING.

THE HELIOS LAMP
For Street Lighting,

i OFFICE OF J^

T 8. W.MSHIP. PMSlMMr.
O, Hatviaad, Sionitart.

A o. KoiKiKa. Tfteuumn.

W. H WIDB, SUPCRIHTUiaiNT.

/m

CEILING,

FLOOR COLUMN,
COUNTER COLUMN
FANS

FOR DIRECT CURRENT.

Sendfor Catalog^ue containing: cut

3
NEW TYPE

DESK PROPELLER FANS
FOR DIRECT

OR
ALTERNATING CURRENT.

ofournew "ELECTROLIER" FAN.

DIEHL & COMPANY, ^W 385 Bioadway, Hew York City,

'^.

Helios Sleotrlo Co., '

Philadelphia, Pa.

Gentlamen:-

Wo are in receipt of your inquiry regarding your Alter-

nating Arc Lamps; would say, they are Just simply perfection. We

now have 14 in use aBd worJt to our entire satisfaction in every

respect; the light is absolutely steady and the only arc Lamp thai

I ever saw that gives a perfect steady ligl.t. it has been

said that there could not be an arc lamp made to worlt on tlie Alter-

lia,ting current and do good worlt, but you have struck it, and I

have got to hoar the first word spolten against it, and in.my opin-

:ipn the Direct Current Lamp has seen its day.

Youre respectf^ly,

>">^Supt.,
Gonneaut Electric Light Co.

HELIOS ELECTRIC CO., I3IO Filbert St., Philadelphia.
Eastern Agents: STANLEY ELECTEIO MFG. CO., PIttsfleld, Mass;
THE MOUNTAIN ELECTRIC CO., Denver, Colo., Agents for Colorado, Utah, Wyoming,

New Mexico and Arizona.
Western Agents: THE CENTRAL ELEOTKIC CO., ChioaEO, 111.

Southwestern Agents: ST. LOUIS ELECTKICAL SUPPLY CO., St. Louis, Mo.
Canadian Agency: CANADIAN GENERAL ELECTRIC CO., Toronto, Canada.

THE CHLORIDE

ACCUMULATOR.
Cells frmn lO to S,000 amp. luttira

Capacity.

Central Station and Traction Cells a Specialty.

BATTERIES FOR ISOLATED LIGHTING AND

POWER PUNTS.

Catalogue gives FACTS and FIGURES.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Building:,

PHItADBLPHIA, PA.

JOHN R. MARKLE, Mgr. Western Deparlment,

Offlce, 1409-1410
Manliattan Bldg., Chicago, III,
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A Critical Inspection

Of the Lundell Fan Motor will result in just one way—Orders.

it won't be necessary to smoke more than a couple of good

cigars over it—but its worth a box to discover just what you

want in the way of motors. Please remember that it isn't ^
for a day only—or a month—or a single season, but for next

year and the year after.

When you buy a Fan Motor,

or sell one, it ought to stay bought

or sold. The Lundell Motors do Just

that thing.

"V-

M6,

Put them up right in the first place

and you are done—there's no tinkering, no

arguing your customer into keeping it. Why! he

wouldn't let you have it back at a premium

if he couldn't get another just like it.

1^

We have in stock every kind of a Fan Motor that your trade will call

for. We can ship promptly by freight, or express; better order ahead and save the

express charges. If you haven't one of our catalogues we will be pleased to send one.

General Western Agents

INTERIOR CONDUITS, OKONITE WIRES,

WASHINGTON CARBONS, HELIOS ARC LAMPS.
jrS-Zr^ ADAMS S7/lSEr (^

There is some fun ahead on the "Electrician's Wooing."
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Don't make a
Alternating Arc
investigating

By Buying any
Lamp before

the

MOIT-ARC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-

equaled simplicity with absenceof all objectionable features heretofore

present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers will be STUCK on because they don't

have to MONKEY with it every few days, taking it down to clean

and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY CO., Buffalo, N. Y,
C. M. ANCIER & CO., Agents for New England.

I 16 Bedford St., Boston, Mass.
Western Office: METROPOLITAN ELECTRIC CO.,

186 and 188 5th Avenue, Chicago.

We Want Western Business.

LA ROCHE ALTERNATORS.
MANDFACTDRED IN SIZES FROM

25 to 5,000 Lights,

SINGLE OR MULTIPHASE.

Direct Connected Dynamos.

Direct Current Generators.

PHILADELPHIA, PA.

DISTRICT OFFICES:

New Tork, San Francisco,]

Boston, Chicago,

Knoxville, St. Lonis,

Cincinnati, Pittstonrg, Slobile^

1,000 flight Alternator.

HOOD & OSBURN, 239 La Salle Street, OWEN FORD, RIalto Boildine,

o^xo.A.a-0. %T, I, ACO.
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The Link-Belt Machinery Co.,
Engineers-Founders—Machinists,

General Office and Works, 39th St. and Stewart Ave.
City Sales Office, 21 and 23 South Jefferson Street, CHICAGO, U.$. A,

Manufacture The Galdixrell

Standard Water Tube Safety Boiler.

ABSOLUTE

SAFETY

WITH

HIGHEST

POSSIBLE

ECONOMY.

Link-Belt Machinery Co.,
\

Chicago.)

Link-Belt Engineering Co.,

Philadelphia and New York

DESIGNERS AND BUILDERS OF

Machinery for Handling Coal and Ashes.
We have equipped the power plants of the following well-known firms with machinery for handling
coal from, cars, barges and wagons to boilers, and for taking ashes from under boilers to dump:

New^ York Edison Co., Elm and Pearl Streets, New York.
Pabst Light, Heat & Power Co., Milwaukee, Wis.
Milwaukee Street Railway Co., Milwaukee, Wis.
Cass Avenue and Fair Grounds Railway Co., St. Louis, Mo.
West End Street Railway Co., Boston, Mass.
New York Steam Heating Co , New York.
Washburn & Moen Mfg. Co., Waukegan, 111.

Spreckles Sugar Refining Co., Philadelphia, Pa.

Illinois Steel Co., Joliet, 111.

Illinois Steel Co., South Chicago, 111.

Auditorium Hotel, Chicago.
P. Schoenhofen Brewing Co., Chicago.

Pabst Brewing Co., Milwaukee, Wis.
Franklin Sugar Refining Co., Philadelphia, Pa.

Anglo-American Packing & Provision Co., Union Stock
Yards, Chicago, and many others.
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The Brush Double Arc

Ldtnp Patonts sustained by

ropeatpd declslona

of U S. Courts.

THE

BRUSH
ELECTRIC CO.,

Agencies In all large cities.
^ u „ ^ ^ ,

The Russell & officer Electrical Construction Go., Denver, Ooi.

Bngaall and HiUes, Yokohoma, Japan. Oflice and IVorks, Cor. Belden and Ulason Sts., CL.EVBL,A.NO, OHIO.

The Ideal" Storage Battery
For all Classes of Work where I/ight and Power are Keqnired.

Thousands in use all over the country.

BRADBURY-STONE ELECTRIC STORAGE CO., - Lowell, Mass.
Boston Office, 543 Exchange Bids.

STEPHEN B. ELKINS, Prest. PATKICKEeAN, Seo'y. H. J. HANFOKD, Gen'l Mgr.

The Harrison International Teleptione Co,

AGENTS

TERRITORIES

NOW
BEING

ALLOTTED.

WRITE~^~"
AT ONCE.

WHAT MONEY CAN EARN AND
THE PEOPLE SAVE BY

MEANS OF THE

HarrisoD Mernational Telephoie.

We either sell our telephones out-
right or lease them for a term

of years.

This company owns Letters Patent No. 476,200,
granted to E. M. Harrison May 30, 1892, and Let-
ters Patent No. 499,108, granted to E. M. Harrison
June 6, 1890, for a complete electric speaking
telephone operated by battery; and owns Letters
Paient No. 435,295, granted to William Hutson Ford
August 26, 1890, for an automatic switchboard. Our
patents embrace every device necessary in the
construction of a telephone plant with either
manual or automatic switchboard.
Prospectuses furnished by addressing the Com-

pany at their ofi&ces,

4* and 4G M all St,, New York.

MOULDED MICA
Trolley Line Insulators.

Perfectly Insulated, (Strong, Safe.

Tree Insulators^ Weatherproof
Sockets, Etc.

240-242 Randolph St., Chicago, III.

NBW ITOBK. PHILi&DELiPHIA. BOSTON.

VULGABESTON
Bushings,

Magnet Spools,

Controller Pieces,

Etc., Etc.

Consolidated Car-HeatingCo.,
ChlGago, III. ALBANY, N.Y. Coatecook, P, Q-

Electric

Car - Heating.
Regulating Switch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

In Practical Operation in More
Than %S Iieadins Citle« in

U. 8. and Canada.

MARO 8. OHAPMAN, PrsB. THOMAS C. PERKINS, Vioe-PreB. JOHN I,. BUirCE, Sec. and Treas. THEO. GONBT, Supt.

THEMATHER ELECTRICCOMPANY,
AXAXxo]3.esitex>, Ooxxzx.

GOMPLETE ELECTRIG EQUIPIMENTS FOR LIGHTING AND POWER PURPOSES,
Dynamos from 60 to 6,000 Lights. Motors from 1 to 300 Horse Power.

Street Railway Generators and Station Equipment from 50 to 500 K. W.
Correspondence solicited flrom parties and indlTiduals contemplating the purchasing or installation

of electrical apparatus of any nature whatsoever.

THE MATHER ELECTRIC COMPANY, Manchester, Conn.
,

Cr. ai. ASIQIER & CO., IIG Bedford Street, Boston, aiass.. Contractors for Mather .Apparatus in Kew England.
I». M. BliAKE, Blmira, ST. T., Contractor for Mather Apparatus, Northern and Tfestern New Xork.

Sf.'^I.^I-Mir Gr.^7£IS, U-^O AaCOZXAcXXXOOlS. ISldS-; 01l.lOa.S^, Western contractor for MatherApparatus
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The C & C Electric Company
]M:.A.IvITJ^I^i:^CZ:Tri_JFRE:F=?^ CZ)F^

MULTIPOLAR DYNAMOS,
Direct Driven or Belted, in sizes up to 250 H. P.

BIPOLAR DYNAMOS,
Up to 100 H. P.

Electric Motors, Automatic or Hand Controlled.
Complete Plants for Power Transmission.
Isolated lighting plants, Central Station Apparatus.

General Office:

143 Liberty Street, NEW YORK.
Works: GARWOOD, N, J.

on CENTRAL R. R. of N. J.

BBAKCH nwiriRH - i CHTCAeO, 201 aiadison St., BOSTON, 63 Oll'ver St..uir* iciss
. I ci/ETEIiASil*, Cnyahoea BnUdlne. PHlliADEl,PHlA, 633 Arch St.

A Commercial Are Lamp.
THE BEST LOWEST PRICE OF ALL.

FOR USE ON DIRECT CURRENTS ONLY.
'Write for Prices. We will Sell yon Piompt Beilvery.

Hudson and Morris Streets, JERSEY CITY, N. J.

SWITCH-BOARDS^^
For IHCAHDESCEHT, ARC imd POWER ClKnits.

^^

FOR RAILWAY AND CENTRAL STATIONS.
We manufacture over 300 dlflerent styles and sizes under our own patents of late issue.

HIGH GRADE WORK, REASONABLE PRICES AND PROMPT DELIVERY.

STATIONARY ^ BOTATING
FAN MOTORS

FOK DIRECT CUEEENT CIECUITS. SEND FOE GATALOaUE.

W. S. HILL ELECTRIC COMPANY,
133 Olhtl St,, BOSTON, Mm.

Kepresented In New York City by the
JBlBon A. Brewster Enelneerins Co.,

No. 143 Liberty Street.

WIRE AND CABLES.
Every Telephone ' Company in Ihe

United States is , nsingKerkeWire

and Gables. Ke > rite is the Stand-

ard ofHip Grade
, ,

Insulation, and

will Cut Last and Out Glass

any other on -the
-^i^,«^^^^^^^^^^^^^^^^^^^^

Market.

SENB FOB SAMPIiES AJVD PRICES.

GUSHING & MORSE.
Gteneral Western Agents,

225 Dearborn St., Chicago.

W. R. BRIXEY. Mfr.

203 Broadway, New York.

THE

EMarl Transformers

HORNBERGER ELECTRIC MFG. CO.,

ELKHART, INDIANA.

THEY ARE IN STOCK. SEND US A SAMPLE ORDER. Enameled Green

Outside,

Silvered Inside.

Radial Fluted
p^BDozE^ Flat Spiral Corrugated. Deep Spiral

17 in, diameter, 2% in. holder, $ 9.00 pee dozen
8 " ** 2>4 " " lO.uo 8 in. diameter, 2}i in. holder, $ 8.00 7 in. diameter, 2
" " 2;4 " " 12.00 10 ** " 2H " *' 9.00 10 " " 2]

GLEASON'S
STANDARD
ELECTRIC
SILVER GLASS
REFLECTORS.

The simplest, cheapest and best Reflectors
for increasing candle power of incandes-
cent lamps.

Made in all staple sizes of electric shades.
Always bright; cannot tarnish.

81 to 189

I
MERCER STREET,E. P. GLEASON MFG. CO.,'

isTE-w iroi?.^:.
•^"'•"Sll CHICAGO OFFICE,
iin. holder, $8.00 91 Dearborn Street, F. L. Johnson, Manager.
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PARANITE WAS USED
Exclusively In tht> wlrltiff of the new

Wont Sitlw Tunnul In ThlcnKO.

Bocnutto the highest grade of rubber insuliitloti thnt the mnrkot
nflorilB was reqiiireil for thai work, and the resull wiia Ihal

PARANITE WAS CHOSEN
Wherever the conditions are unuenally severe antl oxceptioniil

difticiiUieB hftvo to bo met in t\ job of electric light wirlQR, re-

quiriUK Huperior iDyulating nud staying qualities, I'ARANITE
^^111 be found to come out the winuer.

WHY USE ANY OTHER
Wire when we are offering PARANITE at competitive prices?

ELECTRIC APPLIANCE COMPANY,
Electrical Snpplies. •Zia aiadison Street, CHICAGO.

Electrical Repairing and Bevinding.

ABMATtlRES, FIELDS AND C0NVEBTEK8
A 8PECIADTX.

HARTLY ELECTRICAL WORKS,
.H73 Uearborn St., Chicago.

B. Hartlt, Mgr. 12 years' experience.

sal-aImoniac.
Gnaranteed OTer 99 Per Cent. Fare.

xirM-xs C&3 CO.,
161 Kinzle St., Chicago.

OCTAGONAL PINE POLES,

NORWAY PINE GROSS-ARMS,

WHITE OAK PINS.
It will pay you to get our prices.

BROWN LEE & CO.. - Detroit. Mich.

MICA All Sizes

QnaUtlet

For Electrical FurpoBes.

EUQENE MUNSELL & CO.,
818 Water Street, New York.

W. H. SILLS, 86 UU Street, CHICAGO, ILL.

Sole A-gentB for "Micanite."

WIRT DYNAMO BRUSH,
For Inoandescent Dyoamos, Plating Dynamos, Alternatlnf? Oenorators and Excltera, Electric Hallway

Oenoratora, Stationary Motors.

Manufactured by CHARLES WIRT, 56 Filth Avenue, CHICAGO.

WfiLLJCE ELECTRIC COMPANY, 307 Dearborn St., Chicago, General Agents.

PIaATINUM
For all Purposes.

Scrap and Native Platinum Purchaaod.

BAKER & CO., 408-414 New Jersey
Kallroa<l Ave., Newark, N. J.

ONTRACTORS.
Electrio Light Wiring, Fire Alario Systeme

Annunciators, Bells, Tubea, etc.

mM THE ALr.EN-HrS.SEY CO.AIPANTi*,
^^Tel. 3026, 3^5 Dearborn St., ChlcaKro.

n

The BISHOP GUTTA-PERCHA CO.

THE BEST GBADES OF

For under ground, underwater, and all other conditions.

Address 420-426 East 25th Street, - - NEW YORK.
HENB'S' A. BBEI>, Secretary and Manaser.

SAL AMMONIAC
(EliECTRIC BKAKD)

ForElectrical Purposes
G-uaranteed 98/99% and free of lead and iron.

If you want the Lest quality ask your dealer

for this brand. Imported by

A.KLIPSTEIN & COMPANY. 122 Pearl St.. New Yoik.

"WOI^miHTOTOIT .^<5^3BEj>.aJIlTC^ I2ST CM.iE'.&.aXT-x-

aeOy^aS ^Zox>se X'o'XTiT-ex

HENRY R. WORTHINCTON,
93 and 95 Lake St., CHICAGO. 80 and 88 Liberty St., NEW YORK.

BOSTON. PHILADKLPHIA. ST. LOUIS. DENTER. 0O3SrnDE3SrSEIR,S.
w^i^mf y^CX̂̂^e^fcez.

V. (^e/cid/i/4f.

- MANUFACrnKEKS OP

DIRECT CURRENT MULTIPOLAR DYNAMOS @ GENERATORS,
These machines are constructed with ootside revolving armatures, without and with special commutator, as desired. They have proved remarkably efficient and economical. Used largely in Europeaa Central

Stations. They are slow-speed machines, made for direct connection to engine without belting, and in sizes from 20 H. P. to 1,500 H. P.

HieH-8PEKU BEIiTED SIJBUBWS D'TKAMOS
Are copied extensively in this country as "Drum Type." We are building these machines in sizes

from 1 H. P. to 150 H. P.

AI/TEBNATINe AND MDI^TIPHASB CCBBBSIT DXKAIUOS
With laminated field and armature, in sizes from 1 H. P. to 4,000 H. P., for belted or direct coupling-

9IOTOBS
Of every speed for direct, alternating or multiphase current, in sizes from 1-10 H. P. up to 4,000 b. P.

Durable and economical in operation.

SIEaiBlVS BA.9ID liAHIF^
For direct and alternating current, for constant potential and series machines.

SIE3IEKS ABC IiieH r CABBOKS
With either solid or soft cores, whieh are the moat economical in the world and give a steady light.

Alrli INSTBimiBItTS
Requisite for the regulation of electric apparatus; also the Siemens Voltmeters and Ammeters and

Automatic devices made in Berlin.

New York Office, 136 Liberty Street,
Salt Lake City Office, Dooly Block.
New Orleans Office, 42 Union Street.

GENERAL OFFICES, MONADNOCK BUILDING, CHICAGO.
Cincinnati Office, Perin Building, Denver Office, 618 Boston Block, St. Louis Office, Bank of Commerce Building.

Boston Office, 31 Milk Street. Pittsburg Office, 830 Liberty Ave. Buffalo, N. Y. Office, Erie Co. Bank Building.

Troy, N. Y. Office, 43 Fourth St. Philadelptiia Office, 531 Cliestnut St. San Francisco Office, 508 California Street.

Toledo, Ohio, Office, 518 Summitt Street.

THIS IS A

3 ..^2v£E=»EI^E
DOUBLE POLE

SNAP SWITCH,
MADE BY THE

BRYANT
XSLEGTRIG
GOMPAMY,

Idward TomER, }
1522 MONADNOCK BLOCK, CHICAGO.

Western Representatives.

Factory: Bridg'eport, Conn.
Sockets, Switches, Cut Outs, and Electrical Specialties. Good Goods

and Frompt Sliipments,

The Hoyt Standard Ammeters and Voltmeters for I^amp
and Meter measurement on Alternaiing Cnrrents are now
ready for the market.

Send for our 1S04 Catalogue which contains
the above and other new instruments

of our manufacture.

Whitney Electrical

Instminent Co.,

PEIVACOOK, Hr. H.
Factories: Penacook, K. H.; Sherbroolie, P. Q., Can.

AGENTS:
HENRY F. KELLOGG, General Selling Agent.

Baltimore, Md.: The Poole Electric Co.
Uoaton, Mass.: Warren S. Hill.

Boston, Maes. (New Eneland); W. E. Sonthgate &
Co., liti Franklin St.

Chicago, 111 : Electric Appliance Co.
Cincinnati, O. : Nowotny Electric Co.
Halifax, N. S.: John Starr, Son & Co., Ltd.
New York City: Geo. L. Colgate, 136 Liberty St.

San Francisco, Cal.: California Electrical Works.
Toronto, Ont.: Toronto Electrical Works.
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EnQBNB F. Philltpb, Prest, W. A. Hathawat, Treaa. W. H. Sawtkb, Seo'y.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, R. I. X . \J

RAILWAY FEEDER AND TROLLEY WIRE,
^-^^

EliECTBIC LIGHT LINE WIKE,

Incandescent and Flexible Cords,
AMERICANITE. MAGNET,
OFFICE AND ANNUNCIATOR
FARADAY CABLES. WIRES.

NEW YORK OEFICE, P. C. Ackehnan, 10 Cortlandt Street.

MONTREAL BRANCH, Eugene F. Phillips' Electrical Works

W.U, Double Petticoat Teat Insulator.

The pOiDts or tents on the lower rim of the petticoat attracts
the water on the outer snrfuce of the insulator ioto drops. The
water tlropa from these points on to the cross-arm, thereby pre-
venting the moisture from creeping up on the inner petticoat,
and thence to the pin. Thie device can be applied to any Insulator.

A4an<lai-(I Screw Glat^H InHn1atort<(,
Floor lTi8ulatorN, «>laNH Br^ak KnoliH. Battery

Aitrrt. Arc i<i£lit 4jilo1>eH for all *.> Hieiiis.
Colored liilaHH lnNula>orM to deNi^^nate difTerent

curreoiw.

WORK ON SPECIAL DESIGNS A FEATURE,
Send Model or Drawing and we will furnish estimates.

HEMINCRAY GLASS CO.,
ESTABLISHED 1848.

Office, Covington, Ky. Factories, Muncie. Ind.

THE

"CLARK" WIRE.
For Switchboard, Railway and Motor use, we mate all

sizes of Stranded and Flexible "Wire and Cables with Clark's

Inpulation.

The Clark Wire has been before the public and in nee for

the pa3t nine years, and has met with universal favor.

Thousands of miles of this wire have been sold, and

are in use throughout the United States and Foreign Coun-

tries, and the demand for It ia constantly increasing, because

it always gives perfect satibfactlon.

Weslern Agents,

GREAT WESTERN MFG. CO.,

Chicago, III.

In a Letter from the Inspector of the Boston Fire Under

writers' Union, he states: "A Thoroughly Reti-

able and Desirable Wire in every respecf.'^

The Rubber used in insulating our Wires and Cables is es-

pecially chemicallyprepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weather, and is not affected by heat.

We guarantee our Insulation wherever used, Aerial, Under
ground or Submarine, and our net prices are as low, if not

lower, than any other first class Insulated Wire.

We shall be plaased to mail Catalogues with Terms and
Discounts for Quantities,

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St., Boston, Mass.

Henry A. Clahk,

Treas. and Gen'l Mgr.

Send for Catalosue.

Herbebt H, Eustib,

Prest. and Electrician

MANUFACTURERS OF HIGHEST GRADES OF

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N J.

,
JOHar A. BOEBLIsrK'S SOUTJ^ CO., Chicago. 171 Liake Street.

AGIKTi" \ **^* FBAsrcISCO, 35 and 3» Tremont (Street.
NEW 'KOKK, 117 I^lberty Street.

HAYDEN-BOOKER MF& COMPANY,
Manufacturers o£ all kinds of

OPEN AND CLOSED CIRCUIT CELLS,
And Dealers in

Everything in the Battery Line.

2140 DeKalb St., - - - St. Louis, Mo.

M. M. HAYDEN, President and Manager.

THE
ConsoMateil Electric Storap Coipany,

BRUSH PATENTS,
Licenses Granted.

EDISON BUILDING, NEW YOBK.
DBEXEL BUILDING, PHILADELPHIA.

COMMUTATORS
REFILLED.

Sionx City Brass Works,
SIOVX ClTr, IOWA.

Correspondence School of Technology,
CCEVELAIVD. OHIO, Instruction by Correspondence, Electrical, Steam and other Branches of
EnsrlneerinK.—E P. Roberts, M. E.; G. T. Hanchett, S. B.; Oscar Antz, M. E.; Jas. Ritchie, B. S.; TranJi
C, Osboru, C. E.; F. Yensen; L. S. Siebel; H. J. Cook; J, N. Richardson. Send for Circular.

&0 1 -4 Xliiity Building',

COOKE SHADES

AND STAND.
SHADES (patented), made of thin,

polished brass, lacquered, brilliant,

beautiful, light and entirely new. Easily
and securely adjusted to standard sock-
ets. (No Collar.) Price ^600 per
doz. Good discount to trade.

STANDS (patents pending). Set
screws, front and back, elevate, turn
and hold the lamp at desired angle,
saving the eyes. Price $2.50 each.

Discount to the trade.

A set of samples (as shown in cut), sent
on receipt of $3 00.

Write for folder, etc.

f Manufacturer,

CHICAGO, ILL.

MWiU Oblige

Both Advertiser and Publisher

by mentioning the WESTERN
ELECTRICIAN when writing

to advertisers.

VULCANIZED FIBRE CO.

JEiS'jri^ IFtlt iXSTT-FUJ X873.
80IiE nAKIirACTUBEBS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wiMHMOToylpKi. The Standard Electrical Insnlating Material ofthe World. 14 d«y st',' ar. y.

"M.-V." DIRECT CURRENT VOLT AND AMMETERS
Are instruments that should be known to all makers and users of dynamo switchboards, for they combine efficiency and handsome ap-

pearance with extremely low prices.

Ranges in stock to meet most requirements; others supplied to order.

SPECIAL AWARD at the WORLD'S FAIR.
Send for circular No 539, containing REVISED price list.

Electrical instrumentFi in great variety, for accurate measurements, are described In catalogue T which will be mailed free ONLY if this

"ad" is mentioned.

''^VF*uuo„*'r"r= QUEEN & CO., incorporated, Philadelphia,"Acme" Testine Set. "M. V." Voltmeter.
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Ebta^blisued in 1861.

E. BKGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QAS AHD IIiECTEIC

FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-BKiiXOH BTOBX-

ai34 Michigan Avenu**

One 50 light American arc dynamo, -with fifty

lamps, in first-clas-i condition, 5^1,000; one 50-light,

1,200 C. P Gramme Thomson-Houston arc dynamo.
^750; 150 ampere elate base D. P. switches, each §6;

100 ampere slate base D. P switt-heg, each $3.50; 50

ampere slate base D. P. switches, each i'2; Ajax
railway switches. 100 to 400 ampere;^, single pole,

quick break. $.=>.no.

CHAS. E GRK60RY CO.,
47-19 S. Jefferson St., CHICAGO.

FOR SALE.
In alternators we have 300 T.-H., 500 and 750

Westinghouse 1, 2 and 3,0.0 Slattery.

In arc-20. 30 and 45 Brush, 25 and 60 T.-H. and a

lot of T.-H. arc lamps, K2 and D.

Rose Electric Lirtt Supply Co.,

ST. LOUIS. MO.

For man with from ^10,000 to $20,000 to manufac-
ture electrical apparatus in prospercua city In
southern Michigan.
New factory will be given to sueh a mac or com-

pany upon certain easy conditions.
Address "Electrical Ensireer,"

Care Westekn Electrician,
6 Lakeside BLiilding, Chicago.

T7^.A-^ffT :esI> .

A mechanical and electrical engineer, graduate
of the Dniversity oE Michigan, with several years'
practical experience in all kinds of electrical and
mechanical repair work, managementand installa-

tlnn of electric plants and power stations, capable
of doing all kinds of electrical engineering work,
desires a position as electrical engineer, manager
of an electric "plant in some progressive town,
where he can locate. Correspondence invited.
Address E. E., IJ. «'f M.. Care Westebn Elec-
TEiciAN, 6 Lakeside Ballding, Chicago.

Wanted, an Electric Light Plant.

An experienced central station manager
Tvants to lease, with an option of purchase,
an Electric Li^ht Plant in a city of from
5,000 to 10,000 inhabitants. Will put plant
in first-class order and furnish new apparatus
necessary to put plant on an economical run-
ning basis. Location must be in tlie south
or west. Address ''MANAGER;'

Care Western Electeician,

6 Lakeside Bldg., Chicago.

ELECTRICIANS!!
We can supply you at very low rates with

auihentic BLUE PRINTS, showing connec-
tions, dimensions, data, etc., of the leading
types of electrical macbinery and apparatus.
Don't employ expensive experts when you
can get these prints. Send ten cents fur
sample prints with list and prices.

HTEAKIKS, BUCK & CO ,

Electrical Engineers. 40 Kilby St , Boston, Mass.

For Rent-In THE BEJLDEN, 295,
3»7, 299 Belden Avenue, Corner
Fremont Street, short distance
M-est tf I^tucoln Park, Chicaso.

A seven room CORNER flat with all modern ap-
pointments, including steam heat, janitor, gas
range, gas grates and logs, hot water, refrigera-
tor, side-board, three wood mantels, handsome
oak and marble entrance, private storeroom and
laundry; every room as light as day; the only va-
cant flat in the building; rent reduced to $50.00.

J, B. Carney, on premises, or at 6 Lakeside Build-
'ng.

Two 125 H. P. Phcenis Automatic Compound
Engines.

One 80 H. P. Beck Automatic Engine.
One m H, P. and One 10 H. P. Weslinghouse Auto-

malic Engine.
10. 20, 30 40 and 5'' h. P. Automatic Engines.
100,'200, 300 and 500 H. P. Berryman Feed Water

Heaters,
All the above in first-class condition and cheap,

F*C4.AK TitOMt'.V.
131 N. Third St., Philadelphia, Pa.

THE WONDERFUL

D'Unger Telephone.

HigUy Important to Telepbone Users.

BEWARE OF INFRINGING!

The D'Unger Long Distance Telephone (the
"Far-Away Talker") can now be had for use in
Telephone Exchanges on a small annual royalty,

and on no otiier terms. It is constructed
under numerous patents, especially Patent Rio.
.390,575, granted Oct. 2, 1888, which ie not only
the first, but the only undispated and
indiApatahie valid i>atent granted for
an All-Carbon Multiple-Contact Mi-
crophonic Telephoae Transmitter. All

all-carbon -multiple-contact telephone transmit-
ters built without or under patents granted since
Oct. 2, 1888. are infrlngTcmcnts upon Pa-
tent .Wo. 39U.575—a fact to be borne in mind
by persons contemplating the use of Telephones,
The "D'Unger" is the only self-cleaning tele-

phone in the world. It sends speech one tl)mil6
or five thousand (5,000) miles in a perfectly clear
manner; ran be operated at half the ordinary ex-
pense; la always in order, and has for its Receiver
a Patent Compound Magneto, making but o e
magnetic field It has likewlsePHul D'Uu-
ger's Patent Diaphragm Regulator, which prevents
the words from running togHther. As a whole It

is complete, cannot be surpassed, and has-no equal.
Pronounced by all unprejudiced electricians to be
the Peer of Telephones. Address

D'Unger Long- Distance Telephone Co..

Palmer House, CHICAGO, ill.

No D'Unger Telephones can be had for ex-

changes, except through me. R. D'UNCiER.

E.W.BLISSCO.,
U John St., BROOKLYN, N. Y.

9
e
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This Press is Designed for

Cutting Armature Discs.
Fanches, Shears, Drop
Hammers, Dies, Etc.,

For Electrical Work.

The Stiles & Parker Press Co.

StUweU's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents scale in Steam
Boilers. Catalogue on application.

\

STILWELL&B1ERCEMF6.C0.

DAYTOM, OHIO.

rtB 7ti8"NewEra"
ELECTBIC

GAS LIGHTERS.
Newly Improved.

Are the only Electric
liishtcrN madn that
are successfully oper-
ated b.y the key,

Which always Indicates whether
the gan is on or off. Safe, re-

liably; will not fail to light;

have interchangeable stems; are
adaptable to any fixtures, and
fully guaranteed. Made in 5

styles but all on the same gen-
eral principle as style shown.
Candle, Billiard, Argand. Our
Victor with side lever, is a
little wonder.

AMIEIOAN ELECTRIC CO,,

Sole Manufacturers,

102 Pearl St., Boston, Mass.

Send for Circulars.

W]HCO.\'l!«IM LK^ILT KOAUMTEB.

Best and finest all round road machine in the

market. Wheels 30 inch, tangent spokes; Gear 57

inch. Morgan & Wright Pneumatic Tires. Ball

bearing throughout. Absolutely dnst proof. Weight,
all OD, 37 lbs. Price l-^a. Terms 60 days or 5 per
cent, discount in 10 days. In order to save book-
keeping and other expenses, we mil give 10 per
cent, discount for cash if same accompanies the

order, or will ship C. O. D. less IVz per cent, dis-

count, with privilege of seeing machine before pay-

ing for same. This wheel is fully guaranteed.
Columbia Carrie^i^e and Cycle Co..

No. 10 Broadway, Milwaukee, Wis.

References: Any bank in the city of Milwaukee.

STUDY ELECTRICITY AT HOME
By our correspondence melhod. Thorongli inBtractlon, with FBEE APPAKATU3. Moderote terms.

Diplomas awarded. Catalogue free. Belentlfflc Machinist Co., UO-'.U Atwater Bldg., Cleveland, 0.

INSTRUCTIDN^'MAIL
In Architecture, Architectural Dra-wing,
Plumbing. Heating and Ventilation
Bridge Engineering, Railroad Engineer-
ing, Surveying and Mapping, Mechanics,
Mechanical Drawing, Mining, English
Branches, and

ELECTRICITY
Diplomas awarded. To begin students neea

only know how to read and write. Send for FREE
Circular of Information stating the subject yon
think of studying to THE CORRESPONDENCE
SCHOOL OF MECHANICS AND INDUSTRIAL SCIEN-
CES, Scanton, Pa.

4OOOSTUDENTS1

\ Cheap ^=s^A^ '^^^^f^ s

iTrans=
f *

I
portation-....miiiiiminiiii.j

One-twentieth of a cent a mile, on
the Imperial Wheel. Cheaper than
other bicycles because less repairs are

needed. Our convincing catalogue for

the asking.

AMES & FROST COMPANY
CHICAGO, ILL.

»Knxxxx\vi«v\xxxx\x«,\xx\x«K«m»mLXXVLV

THE

ClARK

ELECTRIC CO., 192 Broadway, New lork,

Is the only concern in the world
that makes

Arc Lighting
Apparatus for every purpose, and
for use on every current.

Our Arc Lamps can be used on
any current whatever.

HuEBEL & Manger,

BRONZE PUSH
BUTTONS,

WINDOW AND
DOOR SPRINGS,

FLOOR PUSHES,
SWITCHES.

Send for New Catalogue,

Manofaotarers,
286-290 Graham Street, BEOOKLTN, N. ¥.

DOVETAIL CEILING CUT-OUT
For Cleat, Concealed
or Moulding Work,

The liest Ceilini Cnt-Oit Made.
Requires no Screw driver to detach cap.

Makes perfect contact.

ISeat in appearance ana tceil niaae*

ORDER DOVETAIL—You will like them
better than any other style.

—WE ALSO MANTIFAOTUBE—

Switches, Sockets, Receptacles and the Wa-
terhouse-Gamble Arc Lamp.

All Supply Dealers Handle
our Specialties.

TiePerliisElecSwMMfi.Co.,
Factories: HARTFORD CONN.

Chicago Office and Storeroom:
1686 Monadnock Building,

G. W. CONOVEK, BepreaentatiTe.
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VICTOR TURBINE WATER WHEEL.
The atUTition of ELECTRIC COMPANIES is called to this CELEBRATED
WATER WHEEL as particularly adapted to their use on account of its re-
markably steady motion, high speed and great Efficiency, and Large Capacity
for its diameter, being double the Power of most wheels of same diameter. It is

used by a number of the leading electric companies with great satisfaction. In the
economical use of water it is without an equal, producing the highest per cent, of
useful effect guaranteed. SEND FOR CATALOGUE AND PARTICULARS.
Our Horizontal "Victor" is highly recommended, as no gears are required and

it can be belted directly to dynamo.
The accompanying engraving represents a pair of of 12-inch VICTOR TUR"

BINES arranged on a horizontal shaft with Cast Iron Flume, Draft Tubes, End
Bearings for Shaft and Driving Pulleys complete, all mounted upon a substantial
cast-iron bed plate. The entire arrangement is very complete and strictly first-class

in every particular. We are now prepared to furnish Victor Turbines, either single

or in pairs on horizontal shafts, and where the situation admits of their use, we
recommend them.

STILWELL & BIERCE MFC. CO., Dayton, Ohio.

Act V. Scene I.

Hamlet. Why, Iwill fight with him upon this theme Until my eyelids tiiill no longer vmg.

The theme referred to by "Ham" was the Law Double Cylinder cell, and the party he was seek-

ing to get on a match with was, of course, imaginary. The meaning he interided to convey
to the Queen was that if perchance anyone should venture to say anything against the

good qualities of this Cell, that he would Then set his eyelids wagging.
'WeW, he was right in taking this position, for it cannot be denied that the Law Double Cylin-

der cell is the standard open circuit cell of the World, for it embodies all the qualities

that should go to make up such a cell, namely:

High K. 91. F., Jjavi Internal Resistance,
XTnifjrnilty of Current, txreat Koldins-np Poiver,
Cleanliness, Cheapness.

Friend, there is a divinity that shapes your ends rough, hew them how you will. In other

words, you may hew your way along in business for a little while with cells that at the

outset are cheap, but there is a divinity that will surely urge you our way; take our word
for it, you will be glad ere long to give us your patronage.

LAW BATTERY COMPANY, 85 John St , New York.
Various other Cells. Zincs, Salammoniao; in short. Battery Materials in general.

ILLINOIS CENTRAL

»muis
SOLID VESTIBULE TRAIN

Dally at »:00 p. m. from Chicago. New and elegao t

equipment, built expressly for ihis service. Train
llgblecl throughout br gas. Tickets and further Infor-

mation of your local ticket agent, or by addressing A

.

H HANSON, G. P.A.,I. C.R.R. Cliicaffo.Ill.

TELEPHONES!!
This company is mannfacturlng

A Compound Magneto Telephone
which it sells outright under a guarantee both as to efficiency and as against infringe-
ment of patents.

It talks as well over one hundred miles as any oiber Telephone talks over one mile.
This company is also prepared to fully equip Telephone exchanges, (furnishing

eveiything from the telephone to the wire and poles). Private lines. Factory plants,

etc. , and do all kinds of construction work.
Send for circulars and price lists.

WESTERN TELEPHONE CONSTRUCTION CO.,
539, j;40 and Sil nionailnook BIk., Chieago, III

The New Yost
1894 Model.

Constructed on principles radically Its own, in-
suring results always soughc for but absolutely
unattainable in the coustrnctlon of any other ma
chine. It is pre-emineally the telegrapher's and
professional stenographer's typewriter.

Let us send you catalogue.

The Yost Writing Machine Co.,

169 La Salle St., CHICAGO.

^vCost E)-a.i:a,Tole :Ba.ttGr3r Cells :F>rod.-u.ceca.-
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Manufactured by The Butler Hard Rubber Co., 33 Mercer St., W. Y.

The Standard Open Circuit Bat-
teries of the World.

Send for Circular ahd Prices.

THE LECLANGHE BATTERY CO.,

Ill to 117 East 131st St., H. Y.

WECO CARBON BATTERY.
High Electromotive Force. Small Internal Resistance.

LITTLE LIABILITY OF CARBON BBEAEINQ IN SHIPMENT.
SUITABLE FOR BELLS AND GAS LIGHTING.

Prices on Application,
'~^-

WESTERN ELECTRIC COMPANY. ~.;
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PAETIOULAELT ADAPTED TO DRIVING

Electric Light and Power Stationis
"y On account of itB high efficiency at all Btages of gate, Bteadinesa of motion and easy working gate, the con-
^ Htruclion of which makee It the most sen eltive to the action of a governor of any wheel on the market.

SEND FOR CATALOGUE "'"'''""g vanouB style^s^ofjWn^ on both ,e.,lc^^

THE DAYTON GLOBE IRON WORKS CO.,
SUCCESSORS TO

STOUT, SllliliS & TEaiPIiE. DATTON. OHIO.

Artistic Slate
FOR

Switch Boards,
Switch Bases.

Itheostat Boxes and Bases,
Battery Boxes and Covers,

Fnse Boxes and Bases,
And for liamp Bases,

All Purposes Requiring

Slate, plain or finished.

We sell the finest Vermont Slate, and finish In

Dull Black.
Polished BIa«k,

Bloodstone or Marbleized.
Italian, Tennessee, and

TernLODt Uarble.
JUexican Unyx and

Qrained Woods.

Very low prices qnoted on sizes to order.

The Independent Electric Co.,
39th St. and Stewart Ave., OHIOAGO.

W.S.EDWARDSMFG. CO.,
MANUFAOTUBERS OF

ELECTROLIERS,
Combination Fixtures.

Electric and Combination Brackets.

EXCLUSIVE DESIGNS.

LOW PRICES.

SEND FOR CATALOGUE.

21 and 23 E. Lake St. Chicae:o.

FUSE WIRE) c»"««t
I Carryins

AND LINKS h Capaeity.
Absoiotely

Uniform.FOR ALL SYSTEMS.

The Independent Electric Co.,

39th Si. and Stewart Ave., Chicago.

HART FLUSH SWITCHES.
5 and 10 Ampere Single Pole.

10 Ampere Double Pole.

ID Ampere Three-way.

The Only Snap Switch that has

PROVEN A SUCCESS.

For [Sale by All 8npply Houses.

THEEARTHEGfflANMreCO,
HABTFOBD, CONN.

Exhibit at the World's Fair, Section S, Space 5, South-

west Gallery Electricity Building.

C-S SPECIALTIES.

G-S Flush Double Push Switch.
Single Pole—Double Pole—Commutation; 3 Wire, 4 Wire.

C-S Flush Key Switch.
single Pole—Double Pole—3 Wire.

C-S Flush Automatic Switch.
single PoLe.

ELECTRICALLY
MECHANICALLY
ARTISTICALLY PEERLESS.

O-s r Insh Double Push Switch—ronble Pole.

THE GUHER ELECTRICAL & MFC. CO.,
197 So, lltH Street, PMlaaelpMa, Pa., V. S. A.

We Announce Anoiher Cut in Prices on Our

ALTERNATING and CONTINUOUS CURRENT

Arc Lamps—

Send for our New Discounts and also for Reduced Price List on

The Celebrated Niirnberg Carbons.

CENERAL INCANDESCENT ARC LICHT COMPANY,
No. 607.

J>. C. liamp.

169 Adams Street,

CHICAGO.

NEW YORK.

S. BERGMANN, President.

Wo. S4S5.
A. C. liamp.

572 to 578 First Avenue,
NEW YORK.
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BUCSETE TO FIT ANY
STANDARD SOCKET.

Judge Ricks' decision against the
Edison Company and in our favor,

frees these lamps from any taint of

infringement. Order no other.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.

NewYork Insulated Wire Co.,
Sole AXeiia'u.fEictu.irex'et,

Grimsliaw White Core and Raven Core Wires, Grimshaw Ondergronnd Lead CoYered Cables,

Competition Line Wires, Grimsliaw Tapes and Splicing Compound,

Ynlca BnsMngs, all sizes, Ynlca Electrical Wire Dncts for Interior Constriction.

NEW lOBK, 15 Cortlandt Street.
BOI^TON, 183 Snmmer Street.

CHICA60, 78-88 Franklin Street.
SAN FBASrClSCO, 103 Saoramento Street.

£5x"ffj^t^^^i!^
L^^i,?/"f TELEPHONES'
ELECTR/CAL SUPPUES

"sEND^JflV -Palmer Bros;

Cleats, 2 or 3 wire, glazed, $30. pr 1,000

Insulators, " 12. "

Rosettes, fuseless, " 6. " 1 00

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

•.• INSULATOR COMPANY,
15 Custom House St., Boston.

For the WESTERN ELECTRtCIAN,—ai.oo.

—

GRAPHITE SPECIAIiTIES
FOB KLBGTBICAli 1TSES:

Srmphlte Bods of Tarlons Iienstlia, tlrom 1-S Ohm to 100 Ohms Besiatanee
to the Ineh. Mraphite Boxes and Crnclbles, Beslstlne Haata

of 4,000 Degrees. Inanirles Hladly Ans^reied.

lOS. DIXON CRUCIBLE CO., Jersey City, N. J.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Crives more poTver as to diameter "with a

higher percentase ofnseful effect than any other
wuter-TTheei heretofore made. All sizes, right and left

hand, aro bailt from patterns perfected under systematic tests in
the Holyoke Testing Flume.

Parties having power plants which are unsatlsfaotory, and
those contemplating the improvement of powersj will find it to
their interest to Confer with me, as I am willing to grn&r«
antee reenlts iv^here others have f)ailea, no mat*
1 er whatmake of tnrhine has heen in use. STATK
R^-UriRflNtElVTS AND t^EMO FOB CATA-

S. MORGAN SMITH, York, Pa.
Estimates furnished for complete power plants and

results ^aranteed.

E. O. McCORMICK, D. B. MABTIN,
9. Traffic Mgr. Gen'l Pass. & Ticket Agt.

CINCINNATI.

mt jtf The Best Underground. Conduit for Electric "Wires.

LIGHT, STRONG AND DURABLE. NOT AFFECTED BY ACIDS OR ALKALIES.
A PERFECT INSULATOR.

"Write for Information. Send for Ne-w Catalogue.

Slanufacturea Eoceluaively Under Basic Patents, By

257 Broadway, NEW YORK.
WORKS: ORANGEBURGH, N. Y.THE FIBRE CONDUIT CO.,

4

250.

CmCiA-G-O, "TTsTaToasli. .A.-ven.vLe a-n-d I-iSi3se Street.
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ELECTRICITYJOR^ ENGINEERS.

Part I, 268 Pages, $2.00. Part II, 156 Pages, $1.00.

WHEN ORDERED TOGETHER PRICE IS $2.50.

Both Works Frofutely Illustrated. ^^^^^"Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I.~CONTENTS.

CHAPTER I.

Electricity—Positive and Negative—Conductors, Non-
conductors and Insulators — Electro-Motive Force —
Volts—Resistance—Ohms—Current—Amperes.

CHAPTER II.

Dynamos—Magnets— Field Coils—Electro Magnets
—Permanent Magnets.

CHAPTER III.

Armatures, Construction of, Different Kinds of

—

Commutators, How Made and Connected—Heating of

Armatures—Eddy Currents.

CHAPTER IV.

The Curreni— How Produced — Induction— Series

Wound Dynamos—Shunt Wound Dynamos—Exciting

the Fields—Constant Current and Constant Potential

Dynamos—Serie*., and Parallel—Parallel or Multiple Arc
System.

CHAPTER V.

Incandescent Lamps — Filaments — Connections—
Flashing—Exhausting— Testing— Candle Power—Opet
ated in Series—Automatic Cut-Out—In Multiple Arc or
Parallel— Multiple Series— Multiple Series Cut-Out—
Three Wire System.

CHAPTER VI.

The Arc Lig'ot—How Formed—Causes of Unsteadi-
ness—Remedy—Effect of Shades or Globes—Shape of
Carbons under Different Conditions of Burning—Arc
Lamps—Regulating and Cut-Out Mechanism—Action
of Current—Clutch Lamps—Clockwork Lamps—Double
Lamps—Troubles in Lamps.

PART II.—CONTENTS.

CHAPTER I.

Alternate Current Dynamos—Principles of the Field

—

Field Current Armature—Winding—Connections—Lamin-
ation—Different Types of Alternators—Regulation—Lead-
ing Systems—The Brush Generators—Magnets—Arma-
ture—Principles of Induction.

CHAPTER II.

Dynamos, Continued—The Mordey Alternator—Sta-
tionary Armatures—Field Magnets—Ferranti Armature

—

Field Magnets—Winding—Collectors.

CHAPTER III.

Dynamos, Concluded—Siemens Dynamo—Best Mag-
netic Circuits—Stanley Constant Current Dynamo—The
Armature—Self Induction—Regulation.

CHAPTER IV.

Induction Coils— Converters—Transformers— Econ-
omy of Distribution—An Electrical H. P.—Losses in
Conductor—Induction Coils^Effect of Induction—Trans-
formers.

CHAPTER V.

Transformers, Continued—Induction Coils—Convert-
ers—Transforming Up and Down—Design of Transform-
ers—The Static Charge—Protection Against— Grounding
the Secondary—Other Devices—The Foil Protector-
Different Types of Transformers.

CHAPTER VII.

Commutators and Brushes—The Brush Commuta-
tors—Brushes— Different Styles of Brushes— Double
Brushes—Single Brushes—Troubles with Commutators
and Brushes— Correct Position of Brushes— Sparking
at Brushes — Care of Brushes and Commutators —
Flashing.

CHAPTER VIII.

Current Regulation—Hand Regulation—By Position

of Brushes—-Resistance Box—Resistance Coils.

CHAPTER IX.

American System of Automatic Current Regulation

—

The Dynamo—Regulator—Action of Regulator.

CHAPTER X.

Brush System of Automatic Current Regulation

—

Brush Armature—Diagram of Circuits through Dynamo,
Regulator and Lamps—Dial or Regulator—Care and Ad-
justment of Dial—Dial Controller—Circuits and Connec-
tions of No. 8 Brush Dyuamo—Circuits of Compound
Wound Constant Potential Brush Dynamo.

CHAPTER XI.

The Edison System—Automatic Regulator—Circuits

of Regulator—Circuits of Dynamo—Action of Regulator

—

Howell Pressure Indicator—Diagram of Circuits—De-
scription of Parts and Operation.

CHAPTER XII.

Excelsior System of Automatic Current Regulation—
Dynamo—Armature—Diagram of Circuits—The Regula-
tor and Motor—Action of Regulator.

CHAPTER XIII.

Schuyler System of Automatic Current Regulation

—

-.

Dynamo—Armature, Commutator and Brushes—Diagram
of Circuits in Armature and Field—Regulator—Circuits

in Regulator.

CHAPTER VI.

Transformers, Concluded — Fuses — Regulation —
Winding of Transformers—Connecting to Circuit—Reg.u-

lation—Safety Fuses.

CHAPTER VII.

Parallel System—Series Arc Light System—Diagram
of Circuits—Parallel System—Primary Circuit—Secondary
Circuit—Phcing of Transformers—Fuses—Diagram of

Series Arc Light Circuit.

CHAPTER VIII.

Lines of Force—Hysteresis—Magnetic Penetration

—

The Circuit of Lines of Force—Experiments with Mag-
net—Rapidity of Reversals and Hysteresis.

CHAPTER IX.

Arc Lamps—In Series—The Westinghouse Arc Lamp
—Diagram of Circuits in Lamp—Action of the Mechanism
—Flat Carbons.

CHAPTER X.

Arc Lamps, in Multiple—Slattery Differential Lamp
—Mechanism of Lamp—Its Operation.

CHAPTER XL
Measuring and Indicating Apparatus—Instruments

for use with Alternating Currents Differ from Those Used
with Continuous Currents—Ammeters—Voltmeters—De-
scription of Several Forms of Instruments.

CHAPTER XIV.

Thomson-Houston System of Automatic Current Reg-
ulation—Dynamo—Armature—Commutator and Brushes

—

Controlling Magnet—Wall Controller—Diagram of Cir-

cuits—Air Blast.

CHAPTER XV.
Waterhouse System of Three-Brush Automatic Cur-

rent Regulation — Dynamo— Extra Brush— Resistance
Coils and Regulator.

CHAPTER XVI.
Ampere Meters—Tangential Scale—Solenoid Meters.

CHAPTER XVII.

Voltmeters—Pressure and Potential Indicators.

CHAPTER XVIII.

Testing—Galvanometers—Astatic Needle—Differen-

tial Apparatus.

CHAPTER XIX.
Wheatstone Bridge or Electrical Balance—Diagram

of Circuits and Methods of Use—Bridge and Rheostat

—

Round Form—Square Form.

CHAPTER XX.
The Magneto as a Testing Instrument—Armature

—

Field—Bell—Diagram of Circuits.

CHAPTER XXI.
Coupling Dynamos Together—In Series—In Shunt

—

Series, Shunt and Compound Wound Machines.

CHAPTER XXII.
Switches and Switchboards—Loop Switch—Plug

and Socket—Change over Plug and Socket— Conclusion.

CHAPTER XXIII.
Electric Motors, General Principles the Same as in

Dynamos—Types—Shunt and Series Motors Suitable for

all General Purposes—Regulation of Shunt Motors—Of
Series Motors—Counter E. M. F.—Direction of Rotation
and Direction of Current—Starting Motors—Diagram of

Connection.

CHAPTER XII.

Measuring Instruments, Continued—Hot Wire In.

struments—The Cardew Voltmeter-
ment—Low Potential Voltmeter.

-Details of the Instru-

CHAPTER XIII.

Voltmeters—Double Coil Voltmeter—Two Types.

CHAPTER XIV.

Spring Meters—Curled Spring Meter.

CHAPTER XV.
Twisted Strip Instruments—Diagram of Connection:

and Operation of Instrument.

CHAPTER XVI.

Recordijig Meters—Stanley Meter—Construction and

Principles of Operation — Diagrams of Parts— Slattery

Induction Meter—Description of Parts and Principles of

Operation—Watt Meter—Thomson Meter.

CHAPTER XVII.

Generators in Parallel—Difficulties in Operating

—

Alternate Current Generators in Parallel—Arrangements
of Circuits and Machines for Operating in Parallel—Dia-

gram of Common Arrangement of Machines and Circuits.

CHAPTER XVIII.

Ohm's Law—Strength of Current—Formulas and Ex-
amples—Power and Heating Effects of Currents.

CHAPTER XIX.

Ground Alarms and Leak Detectors.

1

Orders Promptly Filled on Receipt of Price. Postage Prepaid.

ELECTRICIAN PUBLISHING CO.,
6 LAKESIDE BUILDING, CHICAGO.
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Directory of Principal Electrical and IVIechanical Engineers.

B. J. Arnold, Mem. a. i. e. e.,

Consulting' Electrical Engineer,

Specialty: Electric Kailways and Power Sta-
tions.

43C KooUery, Chicago.

Chas. G. Armstrong,

Expert and

Electrical Engineer,

Auditorium Tower, Chicaso.

William D. Ball, b. s (e. e )

Consulting Engineer,

1«37 Konadnock BIdg

,

Chicago.
Telephone Main 3946.

0. M. Stone,
Electrician,

Good worJt, eqaare work, perfect work; juet
Bucb work as our customers want. Fine house
vork and repairs a epecialty. Private lines

built complete.

HGO S. Clark St., Chioaso.

N. S. Amstutz,
Mechanical and Electrical Engineer,

Neiv Electrical Devices Perfected for
Shop Conslrticfion.

Tests, Plans, Estimates,
Supervision and Expert Opinions.

5(»a The Cnyaho;;a, €leveland,0

The Louis K. Comstock Co.,

Electrical Engineers

and Contractors,

1437-3H Iflonadnock Blk., €liioa(;o.

Goltz & Sinclair,

Electrical Engineers and Contractors,

Manufacturers' Agents,

Tel. 912. Agents for Ideal Engines.

Academy Bide., Milwaukee, Wis.

Gustave Monrath, c. p.,i. e.

Electrical Engineer,

Contractor for Electric Light and Electric
Power TraneraiBulons.

1417-1419 HIonadDook Building:,
Chicago.

Wm. H. Bryan, M.Am.soc.M.E.

Mechanical and Electrical
Engineer.

ConaultatiouB, Reports, Estimates, Plans, Speci-
fications, Superintendence, Tests, Purchasing.

Turner Building, St. Louis.

The Consolidated Eng. Co.,
Designers and Builders of Electric
Light and Power Plants, Electric
Railways, Water "Works, Ice Making
and Refrigerating Plants.

821 Pine Street, - - - St. I^ouls.
Alfred 0. Einstein, Prest. and Treas.

Thomas V. Hall, Vice-Preet and Secy.
John A. Henry, Supt. Electrical. Con.

Frederick L. Merrill,

Electrical Engineer,

Specialty: Storage Battery Worli.

304 Bookery. Chicago

Harry G. Osburn,
Electrical Engineer,

»39 liu Salle Street, Chicaso.
Telephone, Harrison 306.

Eslimates and Specifications prepared.

Special Attention Given to the
Supervision of Eleftrieat Wort;.

Montgomery H. Johnson,

Consulting EUctrician,

Specialty: Designing Electrical Machinery and

Apparatus.

Jllartin Bldg:., I'tioa, M. Y.

E. P. Roberts & Co.,

84, 35, 2C, ay, 38,
Braloard Block,

E. P. EOBEBTS, M. E.,

A.' I.' E.' E.,' Cleveland, O.
Etc , Etc.

BINDERS *^^™.i\^.?^'*"

YOU WILL OBLIGE
Both advertiser and publisher by men-
tioning the Western Electrician when

writing to advertisers.

MAP OF THE UNITED STATES.
. A large, handsome Map of the United
States, mounted and suitable for office or

home use, is Issued by the Burlington
Route. Copies will be mailed to any ad-

dress on receipt, of twelve cents In postage
by P. S. EusTTS, Gen'l Pass. Agent, C- B.
&Q. E. R., Chicago, 111.

Sleepers Between Chicago and Milwaukee.

The Cbicflgo, Milwaukee & St. Pau^ Railway ic

now running sleeping cars with drawing rooms oc
night trains between Cliicago and Milwaukee.
Sleepers can he taken in Union Passenger Station
any time between 9:30 and midnight, train leaving
Chicago (it 3:00 a. ii'., arriving at Milwaukee at

5:15 a, ra., passengers remalQing in sleeper until

7:30 a. m. Similar arrangements Milwaukee to
Chicago. Berth rate $1.5U. For further particu-
lars, for tickets and bertbs. appy at City Ticket
Office, 207 Clark St (Telephnue Main 2190), or at

Ticket Office, Union Passenger Station.

J. C. BRILL COMPANY, • - - PHILADELPHIA.
BUILDEES OF RAILWAY AND TRAMWAY OASS OF ALL GLASSES.

Special attention given to the building of Electric Motor and Trail Gats.
Builders of Brill No. 21 Truck with solid forged frame, at d "Eureka" Maximum Traction Pivotal Truck

,

SEND FOR OUR
Catalogue of

Electrical
Books.

The most complete of Its
kind ever published.

Sent Free to Any Addregg.

In the West for ELEC-
TRICAL BOOKS, and fill

orders promptly, pre-
paid, onrecelptof price.

EleelricJanPoblli-liinK (o.,
6 Lakeside Building,

Chicago, 111.

APg_ M^j:; iiIDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

aiANrFACTUBBD BY

PHILLIPS INSULATED ^WIRE CO.
NEW YORK OFFICE: 39-41 Oortlandt Street. FACTORY: PAWTUOKET, R. I.

AeENCIJBS

:

Electric Appliance Co., OHICAeO. Fartricli:& Carter Co . FHIIiADKIiFHIA. Electrical Ensineerlns Co., jSUVNEAPOIil!?.

WESTINBHOUSE ELECTRIC & MANUFACTURING CO.,

We manufacture Complete Installations of

For CENTRAL STATION ELECTRIC LIGHTING,
LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

RPAMnTT m?wTr!i?.a tw at.t. T.A'prn!' nTTTwa
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NBW

DYNAMO TENDERS'
HRND-BOOK.

Bv LlEDT. F. B. Badt.

READY FOR DELIVERY.
AST ENTIRELY NEW WORK.

The latest addition to our famous "Hand-Booli"
Series. Every practical dynamo man should have a

copy.

««« Pages. 13S Engravings.

PRICE, $1.00.

NGANDE8GENT W R NG
hajstd-book:.

By Lieut. F B. Badt.

Fourth Edition. Tenth Thousand.

These tables give, without loss of time, eiact size

of wire to be used. This is ooe of our famous "Hand-
Book" series, and is the standard authority on this

subject in the English language.

72 Pages. 4^ Illustrations.

PRICE, $1.00.

BELL HANGERS'
HfVND-BOOK.

St: Limut. F. B. Badt.

Desi<;ned for practical men engaged in any claai
of bell or annunciator work. The only book of the
kind published.

io6 Pages. 97 Illustrations.

. PRICE, $1.00.

ELEGTRG-TRAN8MI880N
hamd-book:.

By Lieut. F. B. Badt.

A new work containing tables and information on
the electric transmission of power brought down to
date. One of the most popular of our famous "Hand-
Book" Series.

97 Pages. 22 Illustrations.

PRICE, SKOO.

STREET RAILWAYS.
"THKTU^S."

Their Construction, Operation and Maintenance.

By C. B. Fairchild.

This work is written by a practical man, and
should be in the hands of every street railway em-
ploye in the United States.

600 Pages, Profusely Illustrated.

PRICE, $4.00.

ELECTRIC MACHINERY.
Bt S. p. Thompson.

Fourth edition, revised and re-written. The most
complete work on the dynamo published.

900 Pages. Fully Illustrated.

PRICE, $9.00.

DlGTIONflRY
... OF ...

Electrical Words,
TERMS AND PHRASES.

By Edwin J. Houston, A. M.

The latest edition of this celebrated work contains
over 5,000 distinct de&nitlons. As Important as
Webster.

700 Pages. 750 IIInstrationB.

PRICE, $5.00.

ELECTRIC MOTOR
AND ITS APPLICATIONS.

By Mabtin and Wetzleb.

The first American book on electric motors. A
most complete work brought down to date.

325 Pages. 354 Illustrations.

PRICE, $3.00.

THE PRACTICAL MANAGEMENT

OF

DYNAMOS AND MOTORS.
By Cbockeb and Wheelee,

The object of this work is to give simple directions
for the practical use and management of dynamos and
motors. This work is having a large sale.

100 Pages- Fully Illustrated.

PRICE, $1.00.

Electric Light Specifications

FOR THE USE OF

Engineers and Architects.

Bt E. a. Mekbiij,.

This work gives the latest rules of The National
Electric Light Association, of the National Board of
Fire Underwriters, and of The New England Insurance
Exchange.

176 Pages.

PRICE, $l.60.

THE ELEGTRIG RAILWAY
IN

THEORY AND PRAGTlGE.
By Cbosby mm Bell.

This is a complete treatise on the construction and
operation of electric railways, and will commend It-

self to the electrical engineer, and to the practical
manager.

400 Pages. Profusely Illustrated.

PRICE, S2.50.

HIGH POTENTIf\L
AND

HIGH FREQUENCY.
Experiments with Alternate Currents.

By Nikola Tebla.

A lecture delivered before the Institution of Elec-
trical Engineers, Loudon.

146 Pages. Fully Illustrated.

PRICE, SI.00.

iM J!jLl!iijliillj iliLMiiArn.

BtF. L. Pope.

•

The fourteenth edition of this celebrated work la

rewritten and brought down to date. A technical
hand-book for electricians, managers and operators.

234 Pages. Illustrated.

PRICE, $l.60.

SCIENCE
SERIES.

The series now numbers 103 volumes, and embraces
works on every subject.

IG mo. BoardB.

PROFUSELY ILLXISTBATBD.

Price, 50c. Each.

STflNDRRD

ELEGTRIGAL DICTIONARY.
By T. O'Connor Sloane.

This new work should be in the hands of all who
desire to keep abreast with the progress of the greatest
science of the times.

600 Pages, 300 Illustrations.

PRICE, S3.00.

Any of the above books sent promptly, postage prepaid, on receipt of price.

SEND IN YOUR ORDER.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Bldir., Ghicaso. ill.
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BALL ENGZITE CO.,
Improved Heavy Duty Engines for

Electric Lighting and Railways.
DIRECT CONNECTED aad BELT DRIVEN.

J. W. PARKER & CO., General Agents,
30 Cortlandt Street, NEW YORK CITY.

CHICAGO OFFICE.
506 "The Rookery."

»"CLIMAX"BoiLEn
Three Boilers Sold GMcago Edison Co.

The Only Boiler Tested at the World's
Colurnbian Exposition.

The only NON-EXPLOSIYE boiler made.

Will save yoQOioney on coal,

Bnilt in nnits from 50 to 1900 H. P,

MANUFACTURED BY

ClonbrockSteam Boiler Works,
Send lor new CatalOgne. Grinnell and Court Sts., BROOKLYN, N. Y.

SILK BRAID
Tte greatest care taken in^^rodiiclng a uniform article.

BOSTON BRAID MFC. CO.,
27 Beach Street, Boston, Mass.

For Incandescen*

Lamp
Filaments.

)pCEiAiN)^i[ANUFACTORY.,

mam ' / ^c'*"*.'^™'""' ^\

^. -7 B^i/''^-BR0OKLVa,N.Y.

DELAWARE HARD FIBRE COMPANY.
THE BEST ORIGINAL SDBSTITDTE FOR HARD RUBBER.

Adopted by the leading Electric Companies of the United States and Europe.

A JHore Satisfactory Insulator at Half the Cost-

Send for Our Illustrated, Catalogue.

FACTORY, WiLmineton, Del.,

Store, 15 liOng Lane, LONDON.
..HIOAGO AGENT,

J. L. Thompson, 107 Dearborn Street.

Improved Racine Higli iSpeed

Nmm
SUPERIOR.- RESOUnON
«" ECONOMY roR

.

gEaRICIlGHTINS
AN^SENERAL -

"""^

c^ PURPOSES

All sizes carried In
stock.

Over 2.000 in
use.

Marine and
Yacht Engrines.

Porcupine
and Tubular

iSoilerg.

Racine

^t works: Kacinb. "Wis.

W. F. PARISH, General Sales Managrer,
Honift Insurance Building. CHICAGO.

Reaay Made Cut G eart.

Ready Made Cast Gaars.
Ready Made Braias Gears.

Gears Made to Order.
Gear Cuttinp.
Gear Book, 15 cents.

Treatise on Gears, $1.00.
Gear Cutting Machines.
GEORGEB. GRANT,
Lexinfllon, Mass-
and 125 South nth St..

Philadelphia. Pa.

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELECTRI-

CIAN when writing to advertisers.

Ml S E N U I N E
INCOTSSi MANUFACTURES

BEAR OUR
REC.JRADE MARKS.

PHOSPHOR-BRONZE
Ingots, Castings, Wire, Sheet &c.

TheRhosphor Bronze SmeltincCo.Limited
2200WashingtonAve.,Philadelphia.,Pa.
ORIGINAL MANUFACTURERS OF PHOSPHOR-
Bronze IN theUnited States AND Sole
Makers of"ELEPHANT BRAND"Phosphor-Bronze.

ANNOUNCEMENT.
The entire stock of draw-

ings, pattern.s, finished and

unfinished engines of the

GIDOINGS AUTOMATIC type

have been purchased of the

Sioux City Engine W'orlts

byTHHBROWNELL& COM-
PANY of Dayton, Ohio,

who have secured the ex-

clusive right to manufacture

under these patents and

have engaged the services of

Mr. C M. GIDOINGS, M. E.,

who is the original designer and patentee of this engine, as Superintendent of their En-
gineering Department, and who will turn out strictly HIGH GRADE woric for ELECTRIC
LIGHT AND RAILWAY PURPOSES. Having one of the largest boiler manufactories in the

country, they are prepared to equip and install complete power plants ready for operation

at prices which will defy competition.

"Watch this Space for Change each Issne.

AMERICAN HARD FIBRE CO.,
MANUFACTUKEES OP

Hard Fibre in Sheets, Rods, Tnbes and Special Shapes

FOR ELECTRICAL PURPOSES.
Colors :. Red, Gray and Black. Write for Gaialogue and Prices.

350,000 HORSe=POWER
of our Vacuttm Feed Water Heaters and PuriSers could

not have been installed unless the constant investigations had

clearly demonstrated their saving capabilities. Our Catalogue

willfiilly enlighten you, and 7vill be se7it if desired. We also

build the Webster Separator and Willianies Vacuum System of

Stt 1771 Heati7ig.

Warrsn Webstmr & Co.,
KKW YORk. 120 Llhei-ty Slropt.

CHICAGO, aionndnork ItiiiMing.
CAMDMN, N.J,

SPEAKING TUBES AND WHISTLES.
Oral, Electric, Pneumatic and Mechanical

ANNUNCIATORS AND BELLS.
Fall Iiine Always in Stock.

W. R. OSTRANDER & CO.,
S04 Fulton St., Itfew Xork.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. Y.
^^Send for New CATAXiOGnE. Out Aqguet 1st.

DIRECT ELECTRIC,
The Latest

Improved Type
of Elevators.

HAVE YOU

SEEN OURS?
It has many advan-
tages over all others
nuAv in the market.

For descriptive circular, or other

information, address

MORSE, WILLIAMS & CO.,
1105 Franltord Avenue, PHILADELPHIA. 108 Liberty Street, NEW TORK.
19 Pearl Street, BOSTON. 82 Churcli Street, NEW HAVEN.
425 Spruce Street, SOKANTON, PA. 1116 E street N. W., WASHINQTON, D. U.

4«3 OalAHA BULLD1SI6. GHICAOO.
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P. and B.

Compounds,
Painty

Tape,

Varnish,

Motor Cloth.

Kester

Arc Lamp.

Vulcanized

Sheet,

Rod and
Tubing.

Xntric

Switches.

Our New Catalogue

Of 462 pages, JUST OUT, speaks of

our prominent specialties, besides hun-

dreds of other good and useful things

used in Telegraph, Telephone, Electric

Light, Electric Railway, Electric House

Goods building and maintenance, and

every one interested in electricity in

any manner should have one.

Orders and correspondence receive

intelligent and prompt attention.

N. I. B.
Wires,

Cables,

Tape and
Lamp Cord.

^^Metropolitan"

Incandescent
Lamp.

L X. L.

Triple Braid
Weatherproof

Wire.

Crocker-

Wheeler
Fan Motors.

Dayton
Electric

Ceiling Fans.

Metropolitan Electric Co.,
186 and 188 Fifth Ave., Chicago.

WM. H. McKINLOOK, President. WALTER C. McEINLOCE, Secretary.
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MTANDARD ALTERNATOR
37 to 137 K. W., 1,100 or 2,300 VOLTS.

A Complete Line of Improved Switchboard

Instruments, Converters Etc.

WE STILL MAINTAIN THE LEADING POSITION WITH THE

Standard System of Series Arc Lighting

-.A-BB-ID-

•

Multipolar Direct Current Generators.

STANDARD ELECTRIC COMPANY.
CHICAGO, IImJm.
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ECONOMICAL,
SAFE, THE STIRLING SAFETY BOILER.

EFFICIENT,
DURABLE.

Branches in all Principal Cities,

WATER
TUBE
Specially Adapted for Electric Light and Power Plants.

P
General Offices, The Pullman Building, CHICAGO, ILL

Patent Sable

UMADit

IS THE BEST BELTING
... MADE . . .

'-^'^I^'r'tvi'^'-^^ Rawhide Belt.
COVERING ^

SHDLTZ BELTING COMPANY, - ST. LODIS, MO.

Agents In all Principal Cities*

, 104 Huiiiiiifi' 8ti«*-t, B04M'ii.
{sjs!5 Poarl Hfrt'ei. Re%v Vork.
' l:£3> Kottlt 3d Mtieet, Pliilad^lpMa.

^==.

fir

STANDARD

"WARD"

ARC LAMPS.
You have seen our spe-

cial offer: on 1,000 "Ward"
lamps, direct current. Well,

the sale is fairly under way.

If you desire anything in this

line, let us hear from 'you

quickly. State full particulars

and quantity that you wish

figures on.

:t

Telephone Building,

New York.
Establisbed 188t.

'J

Unify Building,

Chicaao.

Ctend for

PARTRIDGE

r CARBON CO

Hard Rubber Electrical Goods;
Telephone Receivers, Rubber Rods,

Hard and Soft Rubber Tubing,
Flexible Hard Rubber Tubin^r, Hard Rubber Sheets,

Bushings, Battery Cells, Nipples, Phonograph Tubes,
Window Tubes, Friction Tape,

Soft Rubber Socket Covers, Rubber and Leather Belting,

In fact, anything in Rubber.

The Columbia Rubber Works Co.,
B. T. WHELPLET, Manager.

eSend for Prices. 159 Lake Street, CHICAGO.

WEST1N6HO0SE CONVERTERS:
20 Lights, $20.00— 10 per cent, off if loo Lights are ordered.

30 " 3o.(-o— 15 " " " 250 " " "

40 " 40.00— 20 " " " 500 " " "

Converters: Meters:
5 Lights, - $ 8.00

10 and 15 " • 12 50
25 .

"
18 50

40 " - 20 00
50 " - 22.00

10 Lights, 10 Amperes, $10.00

15 •' 15 " 12.50

25 " 25 • " 15.00

WESTERN ELECTRICAL SUPPLY CO.,
91t-913 Olive St., ST. LOUIS, MO.

W^ CONVERTERS. RHEOSTATS, lAMPS a.«=J VJ
5TANW00D JVlFG.Co.l7TH5^0.ARK5I?(HICRG0.

WORK THOROUGHLY TESTED AND SHIPPED ON DAY PROMISED.

PERD ELECTRIC MANDFAGTURING CO.
P

i=»E:FRXjr, usrnji/^rsr.?^.

FOR SPECIAL ELESTRICAL WORK OF ANY KIND
SEND TO US FOR ESTIMATES.

LACLEDE BATTERIES. HERCULES BATTERIES.

PORCELAIN and GLASS INSULATION.

PERU ELECTRIC MANUFACTURING CO.
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OLOGY

mj
$3 per Annum. Cop};rl2ht, 1811J. by

Elcetriclnn PublUbiog Compauy, Clilcogo. EVERY SATURDAY. 1 O cents per Copy.

Vol. XIV. CHICAGO, JUNE 9, 1894. No. 23

WIRES AND CABLES

PARANiTE
WIRES a CABLES

w=^^s RES AND CABLES

ARE THE ONLY RUBBER INSULATIONS MADE

VBTest of the Allegheny Mountains.
AGENCIES.

£ientrlc Appliance Go., Chicago.
Hess Blectrical Oo.. Des Moines.
T. W. Wolfe Electrical Co., Omaha,
Oate City Eiec. Sappiy and Con. Co., Atlanta.
Cleveland Elec. Mfg. Co.. Cleveland.
Post-Glfiver Electric Co.. Cincinnati.
Southern Engineering Co,, LouisvlUe.
Electrical Engineering Co.. Mlnneapolla.
W. T. Usborn &Co., Kansas City.

MANUFACTURED BY

The Indiana Eubber & MM fm Co.,

Offlee> Marion, Ind.

Boston Office, 220 Devonshire St.,
New York Office. 32 Frankfort St.,

Factory) Jonesboro, Ind.

Frank W. Brighain, Mgr.

Aetna Railway Insulators,

Anderson Line Material,
Manufactured solely by ALBERT & I. M. ANDERSON,

289 to 293 A Street, Boston, Mass.
Correapondence Solicited.

"NEW BEACON " "••'l™^??^''^

(N. & C. Patents.) | g C. P. (^Sf) 25 CtS.

Beacon Vacuum Pump & Electrical Company,
jnannfactnrers. Irvington Street, BOiSTOM, 3IASS.

Inside V.iew.

Perfect Arc Gut-Out,
GUARANTEED FREE FROM DEFECTS.

Meets all requirements Board o£ Underwriters.
Special prices to. Central Stations. Write for prices.

The E.G. Bernard Co., Manufacturers. Troy, N.Y.

CHEAPEST.

Oateide View

^Wf#1#
National

Rubber Co.'s

Wires and Cables.
Factory and Offlcea:FREDERICK S. MINOTT, General Manager.

BRANCHES: .«..«.,«. r.New York Office, 487 Broadway, H. L. Burdlck, Mgr. RRISTQI R. I,
San Francisco, 577 and 519 Marliet St.

Miiiw i wi-j

CMcago, Metropolitan Electric Co.. 186-188 Fifth Ave.

B. DnBANT OHEEVEE, J
"nsineeB jManagers.

W. H. HODQINS,
Secretary.

GEO. T. MANSON,
Qen'l Supt.

THE OKONITE COMPANY

>lON/>

LIKITED,

13 Park Row, New York.
INSULATED

WIRES aldCABLES,
For Aerial, Submarine and Underground Uti.

Candee Aerial Wires.

IVIanson Protecting Tape.

Oi<onite Waterproof Tape.

., BBAirCHIlB : CUcaca, Boaton, Fblladelpbla, MlnneapoUB, OIiiotaii«tl,

:

Omsli*, IionUTlUa, St. t.onls, San Fr»ncl«oo, lK>ndaii and So. America.
I City,

MAGNETO WATCHMEN'S CLOCKS.

eOLTZER-CABOT ELECTRIC CO.. 92 Franklin St., Boston. Mass

A PACKARD MOGUL INCANDESCENT LAMP
Gives, by actual naeaeurement, more light than

AN AUTERNATINC CURRENT ARC LAMP
Using the same amount of energy.

Thus, a 200 candle power Mogul, eonsuming the same energy as would an ordinary alternation
current arc will giv« a better aad fur more aiitiafactory illuminfition, reqaires no special resistance,

converters or wiring, is much cheaper to install, has no dlJ^agreeable smell, nolsa or flicker and costs

less to operate. All this we gtiftrantee.

NEW 70RK & OHIO CO., WARREN, OHIO.
makers of FACSAHM I,AjHPS, 5 to 500 Candle Power.

MANUFAOTUKER OF

inSUXaATED ElaXSCTRIG WIRESp
eoo and SOS arortb Tlitril Street. - - PHIl£ADEI.PKIJL, PA.

BEST OF ALL IS TW-li STANDARDy
Slade by J. H. BUSraiEIili d. 'JO., V6 Cortlandt St., New Xork.

Beat OonBtmction and Ingredients. Strongest, most Hurabl© and Beliable. Size 6z2H, 60ct8. per oeU.

LIBERAL DISCOUNTS.

Took HIGHEST MEDAL
FROM ALL COMPETITORS

At the World's Fair, Chicago.
Manufactured only by

THE STflMDARD PAIHT CO,, ' ^jie-J^ yokW.
Chicago Office, 871 Tlie Rookery.

General Western Agents;
aiETBOPOIiITAW EIiGCTRTC CO.,

186 and 188 Fifth Arenne, CHICAGO, ILI.-

^#^ Wliamisburg Electric Co.,
^-^—

^

Miamisburg, O.

IMPERIAL DRY BATTERY.
Guaranteed the best Dry Battery ever made. In-

ternal short circuiting or local action is eliminated.
Will not deteriorate when not doing work. Will
hold its first value over long periods of time In-
ternal resistance small; high and constant, E. M. F.
Will not run down or die on the ehelf. No bursting
of seals or oozing of salts from the top.

Burnley Cartridge Battery.
Cartridge or Porous Oups made of especially pre-

pared paper. One-half the size and one-third the
weight of other porous cups. Guaranteed to be
equal to any Sdlammoniac battery made. The cheap-
est battery now on the market.

AM Batteries Guaranteed. Send for Catalogue.

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

KEPRESENTATIVES.
JULIAN SCHOLL & CO. , 126 Liberty St , New Torli City.

HOFJfMAN-KUSSELL CO., 82 Lake St., Chicago, HI.

H. M. SCIPLE & CO., 3d and Arch Sts , PhUadelpbia, Pa.
bCRANTON SUPPLY & MACHINERY CO , Scranton, Pa.

THE NEW INCANDESCENT ARC LIGHT.

THE ROYAL ARC ELECTRIC CO., U.S.A. 143 Liberty St., New York.
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CUT-OUTS
ox«r

PORCELAIN BASES
r'on.

FUSE LINKS OR

FUSE PLUGS.

These Cut-Outs, for use on both two and three-wire systemB, are constructed

of the best hard, white, vitrified, non-absorbent Porcelain, w^bich is made at our

special porcelain factory at our Schenectady Works. This porcelain is of the

highest insulation obtainable, and is the accepted standard throughout this

country.

These Cut-Outs have been carefully designed to meet the strictest require-

ments of the fire underwriters, and with a view to obtain the maximum of

reliability with the minimum of space and trouble. The LINK CTJT-OUT is

provided with a cover of mica. In the PLUG CUT-OUT the fuse is contained in a

small brass cased plug screwed into the cut-out. Should the fuse blow, a new
plug can be immediately inserted without the use of any tools.

The wire clamping device in these Cut-Outs is new and the best yet invented.

CARPENTER ENAMEL RHEOSTATS.

General Electric Company.
PRINCIPAL SALES OFFICES :

MAIN OFFICE, SCHENECTADY, N. Y.
Boston, Mass., 180 Smnmer St.
He-w 'Tork, N. ¥., 44 Broad St.
Syracuse, N. X., S44 West Fayette St.
Bnffalo, N. v.,Erie County Savings Bank. BnUdins.
PhUadelpbla, Pa.. 509 Arch St.

Pit sbnrgh. Pa., 425 TTood St.
Baltimore, Md., 18 Sonth St.
St. liOuiip, nio., TTain'wrisht Bnildingr.
Portland, Ore., Pront and Ankeny Sts.
St. Paul, SUnn., 403 Sibley St.
Helena, aiont., Electric Bnildine.

frsshlneton, B. C, 1333 F St., N. TT.
Atlanta, da.. Equitable Butldlnc.
Cincinnati, O., ««4 W^. Fourth St.
Cleveland, O., 510 Cnyahoxa Bolldlng.
Chlcaeo, HI., 91onadnoek Building.
Omaba, Reb., 3U9 South St.

Kansas « ity. Ho., Keir T'ork Iilfe Bulldlss.
Dallas, Tex. Cor. Field and Main Sts.
BenTer, Colo,. Masonic Temple.
San Francfsco, Cal., 15 First St.

Seattle, IVash., Bailey Buildine.

No. Ba,669.

For all BUSINESS OUTSIDE the UNITED STATES and CANADA: THOMSON-HOUSTON INTERNATIONAL ELECTRIC
CO., SCHENECTADY, N. Y., and 44 BROAD ST., NEW YORK. FOR CANADA: CANADIAN GENERAL ELECTRIC CO.,

LTD., TORONTO, CAN.

LINK

CUT-OUTS.

No. 61,587.

No. 61,247.

No. 6 1,.53.5.

No. 61,23.5.

No. 61,665.

mm

No. 61,465.
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Bernard Co., The E. G.
Bryant Electric Co.
Bunnell & Co., J. H.
C. & C. Electric Co.
Central Electric Co.
Cutter Electrical & Mfg. Co.
Electric Appliance Co.
General Electric Co.
Hammond Cleat & Ins. Co.
Hart & Hegeman Mfg. Co.
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Westinghouse Elec. &Mfg.Co.

£lectric Railways.
Brush Electric Co
General Electric Co.
Siemens A Halske Elec. Co.
Westinghouse El. A Mfg. Co.

Electrical and IlEecliani-
caLEng^ineers.

Allen-Hussey Co.
Amstutz, N. S.

Armstrong, Chas. G.
Arnold, B.J.
Ball, Wm. D.
Bryan, Wm. H.
Comstock Co., The Louis K.
Consolidated Eog. Co.
Goltz A Sinclair.
Johnson, Montgomery H.
Merrill, Frederick L.
Monrath, Gustave.
Osburn, Harry G.
Roberts A Co., E. P.
Stone. O. M.
Wirt, Chas.

Electrical Instruments.
Anderson. AlbertA J. M.
Bernard Co., TheE. G.
Bunnell A Co., J. H.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Greeiey A Co., The E. S,
Hill. W. S. Electric Co.
Little, F. P. Elec. C. A S. Co.
Metropolitan Electric Co.
Wallace Electric Co.
Western Elec. Supply Co.
Whitney Elec.Instrument Co.
Wirt, Chas.

Fl(>ctrjcal Specialties.
Cooke," E. D.
Electric Appliance Co.
General Electric Co.
Holtzer-Cabot Electric Co.

El(>ctric Mlato.
Independent Electric Co.

Blectrollers, etc.
Baggot, E.
Edwards, W. S. Mfg. Co.
Gleason, E. P. Mfg. Co.
Phoenix Glass Co.

£lectro-Platinff Wsch'y.
Colburn Electric Mfg. Co.
General Electric Co.

Eneines, Hteam.
Ball A Wood Co., The.
Ball Engine Go.
Brownell & Co., The.
Freeman Sons Mfg. Co.
Racine Hardware Co.
Sioux City Eng. A Iron Wks.
Weston Engine Co.

EleTators, Blectric.
Morse, Williams & Co.

Fan Ontflts.
Diehl A Co.
Central Electric Co.
Crescent Electric Co.

Fibre
American Hard Fibre Co.
Butler Hard Rubber Co.
Delaware Hard Fibre Go.
Kartavert Mfg. Co.
Metropolitan Electric Co.
Standard Paint Co.
Vulcanized Fibre Co.

Fire Alarms.
Butler Hard Rubber Co.
Columbia Rubber Wks. Co.
Western Electric Co.

Fnse AVlre.
Electric Appliance Co.
General El-.-clrlc Co.
Independent Electric Co.

<Fas JLIebtlng, Electric.
American Electric Co.
Holtzer-Cabot Electric Co.

Gears.
General Electric Co.
Grant, Geo. B.

General Blec. Supplies-
Anderson, Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Central Electric Co.
Colburn Electric Mfg. Co.
Cooke, E. D.
Crescent Electric Co.
Cutter EleciTical A Mfg. Co.
Electric Appliance Co.
General Electric Co.
Greeley A Co., The E. S.

Hammond Cleat A Ins. Co.
Hayden-Booker Mfg. Co.
Hill, W. S. Electric Co.
Holtzer-Canot Electric Co.
Lasell ACo., Edw.
Law Battery Co.
Little, F. P. Elec. C. A S. Co.
Metropolitan Electric Co.
Palmer Bros.
Peru Electric Mfg. Co.'
Rafferty ACo.,T. C.
Rushmore, S. W.
Sioux City Brass Works.
Wallace Electric Co.
Western Elec. Supply Co.

Globes and Electrical
Glassfvare.

Baggot, E.
Gleason E. P. Mfg. Co.
Hemingray Glass Co.
Phcenix Glass Co.

Graphite Specialties.
Dixon Crucible Co., Jos.

Hard Rubber Goods.
American Hard Fibre Co.
Butler Hard Rubber Co.
Columbia Rubber Wks. Co.
Delaware Hard Fibre Co.

Insulators and. Insniat-
ins materials.

American Hard Fibre Co.
Anderson, Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Chicago Ins. \\ ire Co.
Columbia Rubber Wks. Co.
Cutter Elec. A Mfg. Co.
Delaware Hard Fibre Co.
Electric Appliance Co.
Empire China Works.
Fibre Conduit Co., The.
General Electric Co.
Hammond Cleat & Ins. Co.
Hart A Hegeman Mfg. Co.
Hemingray Glass Co.
Hill, W. S. Electric Co.
Holtzer-Cahot Electric Go.
Ind. Rub. A Ins. Wire Co,
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Little, F. P. Elec. C. A S. Co.
Metropolitan Electric Co.
Moore, Alfred F.
Munsell A Co.. Eugene.
National India Rubber Co.
New York Insulated Wire Go.
Okonite Co., The.
Peru Electric Mfg. Co.
Phillips Insulated Wire Go.
Standard Paint Co.
Vulcanized Fiore Co.
"Wallace Electric Co.
Western Elec. Supply Co.

Insulated TVires and
Cables—Maenet IVire.

American Electrical Works.
Bishop Gutta Percha Co.
Bunnell A Co.. J. H.
Central Electric Co.
Chicago Ins. Wire Co.
Crescentlns. Wire ACable Co.
Gushing A Morse.
Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Co.
Independent Electric Co,
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
RatTeriy A Co., T. C.
Wallace Electric Co.
Western Electric Co.
Western Elec. Supply Co.

KiBuip Shades.
Cooke, E. D.

liamps. Incandescent.
Am. Electrical Mfg. Co.
Beacon Vac Pump AElec.Co.
Bernstein Electric Co.
Buckeye Electric Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Lasell A Co., Edw.
Matner Electric Co.
Metropolitan Electric Co.
New York A Ohio Co.
RatTerty ACo., T. C.
Royal Arc Electric Co.
Westinghouse Elec.AMfg.Co.

l.lsbtnlns Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hill. W. S. Electric Co.
Wirt, Chas.

itlasDet 1^'ire.
(See Insulated Wires,)

SlefhBnIral iVlBChinery.
ItllsB Co., E. W.
Link Belt Machinery Co.

nicB.
Johns Mfg. Co., H. W.
Munsell ACo., Eugene.

Dflnlng Apparatus, Elec.
General Electric Co.
Independent Electric Co.
Westlnghotise El. A Mfg. Co.

motors.
Brush Electric Co.
C A C Electric Co,
Colburn Electric Mfg. Co.
General Electric Co
Gregory. Chas. E. Co
La Roche Electric Wks.
Mather Electric Co.
Palmer Bros.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
Wallace Electric Co.
Westinghouse El. A Mfg. Co.

Faints,
Standard Paint Co.

Phospbor Bronze.
Phosphor Bronze Sm.Co. Ltd.

Platinum.
Baker A Co.

Poleo.
Brownlee A Co.
Morris, Tasker A Co.

Porcelain.
Empire China Works.
General Electric Co.
Peru Electric Mfg. Co.
Phojnix Glass Co.

Publishers, Electrical.
Electrician Publishing Co.

Pnsli Burtons.
Central Electric Co.
Electric Appliance Co.
Huebel A Manger.
Metropolitan Electric Co.

Rheostats.
General Electric Co.

Sal Ammoniac

.

Innis A Co.
KUpstein, A. ACo.
Law Battery Co.
Hayden-Booker Mfg. Co.

Second-Hand Electrical
Blachinery.

Gregory, Chas. E. Co.
Rose Elec. Lt. Supply Co.

Bilk Braid
Boston Braid Mfg. Co.

i»late.
Independent Electric Co.

Speaking Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R.
Western Electric Co.

Speed Indicators.
Whitney Elec. Instrument Co
Steam Heating:.
Webster A Co., Warren.

Steam Pumps.
Worthlngton, Henry R.

Sioragre Afatteries.
Bradbury-Stone Elec. S. Co.
Cons. Electric Storage Co.
Electric Storage Battery Co.

Stoves. Electric.
Consolidated Car-HeatingCo

Street Cars.
Brill, J. G. Co.

Tapes, Insulating.
American Electrical Works.
Central Electric Co.
Crescent Ins. Wire ACableCo.
Gushing A Morse.
Chicago Ins. AVire Co.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co
Okonite Co. , The.
Phillips insulated Wire Co.
Standard Paint Co.

Telesraph Apparatus.
Central Electric Co.
Electric Appliance Co.
Greeley A Co . , The E.S
Metropolitan Electric Co.
Stone, O. M.
Western Electric Co.

Telephones.
Columbia Rubber Wks. Co.
D'Unger Long Dist. Tel. Co.
Harrison Int. Telephone Co
Lasell A Co., Edw.
Palmer Bros.
Western Electric Go.
Western Tel. Const. Co.

Transformers

.

General Electric Co.
Hornberger Elec. Mfg. Co.
Stanley Electric Mfg. Co
Wallace Electric Co.
Western Elec. Supply Co.

Trocks. Elecrric Car.
General Electric Co.
Westinghouse El. & Mfg. Co.

Turbine Wheels.
Dayton Globe Iron Works Co.
Leffel ACo., Jas.
Smith, S. Morgan.
Stilwell A Bierce Mfg. Co.

T.vpe-W»itinfi:aiacbines.
Yost Writing Machine Co.

UniTcrsities.
Cor. School of Mechanics.
Correspondence School of
Technology.

Rose Polytechnic Institute
Scientiiic Machinist Co.

Varnishes.
Standard Paint Co.

Water Heaters.
Webster A Co., Warren.

Water ^Theels.
Leffel A Co., Jas.
Smith, S. Morgan.

Wire, Bare.
Anderson, Albert A J. M.
Bishop Gutta Percha Co.
Central Electric Co.
Crescent Ims.Wire ACable Co.
Electric Appliance Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
National India Rubber Co
Okonite Co., The.
Phillips Insulated Wire Co.
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MORRIS, TASKER & CO.,
INCORPORATED.

Offices, 222-224 S. Third St., Philadelphia. Pa.

1888.

PASCAL IRON WORKS, DELAWARE IRON WORKS,
PHILADELPHIft. NEW CASTLE, DEL.

. Manufacturers of

Bier TiiliBS, Wnilt Iroi Fps ni Fitliis.

ELECTRIC LIGHT and RAILWAY PIPE POLES A SPECIALTY.

THE

ELECTRIC

P^ Ceiling a"ii Column

and Electrolier

Are Wonnil for 115, 126,230, i 250 and 500 Voitii Direct Cirrent.

THE HELIOS LAMP
For StrGGt Lighting.

We claim Absolute Superiority

of Construction and Highest

Efficiency.

We invite a test. Give us a sample

order, thoroughly test the Crescent, and

be convinced.

THE CRESCENT ELECTRIC CO.,
aiannfactnrers of Slcctrical Specialties,

THE DIEHL ELECTRIC FANS.
NO BELTS. NO SHAFTING.

« OFFICE OF ^ C HaTWABD, StCHrTARV.

A O. KMKIHt. TREAtumn.

W. H Wien. BuPCRiwmnxHT,

m^/^ '^.

' Peby. 6th,

CEILING,

FLOOR COLUMN,
COUNTER COLUMN
FANS

DIEHL & COMPAIfY,

NEW TYPE
DESK PROPELLER FANS

FOR DIRECT
OR

FOR DIRECT CURRENT. ^S^^^E? ALTERNATING CURRENT.

Sendfor Catalogue coutaiaiag cut J^ ofournew"ELECTROI.IER"FAN.

386 Broadway Hew York Cliy.

Helios Electric Co.,

Philadelphia, Pa.

Gehtlemen:-

We are In receipt of your inquiry regarding your Alter-

nating Arc Lamps; would say, they are Just simply perfection. We

now have 14 in use and work to our entire satisfaction in every

respect; the light is absolutely steady and the only arc Lamp thao

I ever saw that gives a perfect steady ligl.t. It has been

said that there could not he an arc lamp made to work on tlie Alter

Bating current and do good work, but you have struck it, and 1

have got to hear the first word spoken against it, and in.my opin-

ion the Direct Oorrent Lan?) has seen its day.

/cf^4.

Yours respectfully.

Supt.,

Cormeaut Electric Light Co.

HELIOS ELECTRIC CO., I3IO Filbert St., Philadelphia.
Eastern Ascnts: STANLEY ELECTRTO MFG. CO., Plttsfleld, Mass.
THE MOUNTAIN ELECTRIC CO., DsQver. Colo., Agents for Colorado, Utah, Wyomieg,

New Mexico and Arizona.
Western Agents: THE CENTRAL ELECTRIC CO., Chicaeo, 111.

Southwestern Agents: ST. LOUIS ELECTRHlAL SUPPLY CO., ?t. Louis, Mo.
Canadian Agency: CANADIAN GENERAL ELECTRIC CO., Toronto, Canada.

STREET LIGHTM FROM ALTERMTM CURRENT DYNAMOS.
Lamps, Series Sockets,

New Prices given on Street Fixtures, Poles,
Bank Boards, Meters

And all accessories for the use of SERIES LAMPS on ALTERNATING CURRENT DYNAMOSij

TMs system permits a PBOFITABLB and SATISFACTORY method of street illumin-
ation and should he investigated by every plant using alternating current apparatus,

WRITE FOR FURTHER PARTICULARS AJSTD PRICES.

OUR SERIES LAMFS
Will show you a COMPARATIVE SAVING equal to their FIRST COST in POWER CONSUMED.

BERNSTEIN ELECTRIC COMPANY, 620 AtlantiG Ave., Boston, Mass!
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"Oh, Francis, just looking for you-

fatigued, aren't you?— and it's so warm—

"

"Yes— I'm quite exhausted."

"Well, just run into the library, dear, you will tird it

delightfully cool in there
—

"

"Why, Ethel! they haven't quarreled again—

"

"Oh! no—it's a 'fan-motor'—papa has one of those

Lundell Fans. We ordered several for this evening, but

unfortunately, the 'station' said they were out. So dis-

appointed, they're such a comfort—papa has ordered some

direct from the Central Electric Co., Chicago—but run

along now, dear, I've kept you too long
—

"

"Thanks! such a crush, isn't there?"

"Quite—shall 1 send you an i ce ?

"

"No—yes—send Dick
—

"

"Oh! you'll have a chill—with the motor, an ice and

a nice man—

"

"Bye."

§

1^

No job of interior wiring is complete, safe, sound, secure, get-at-able, unless encased with Interior Conduits. We carry

a large stock, including plain and armored tubing, elbows, distribution and junction boxes, sockets, bases, etc. Let us send )'ou our

illustrated catalogue. It's a good thing to have on your desk for handy reference.

^ ^ The Central Electric Company,

^ 173=175 Adams Street, Chicago.

t
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Don't make a
Alternating Arc
investigating

By Buying any
Lamp before

the

MOIT-ARC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-

equaled simplicity with absenceof all objectionable features heretofore

present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers will be STUCK on because they don't

have to MONKEY with it every few days, taking it down to clean

and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY CO., Buffalo, N, Y.,

C. M. ANCIER & CO., Agents for New England.
I 16 Bedford St., Boston, Mass.

Western OfTice: METROPOLITAN ELECTRIC CO.,
186 and 188 5th Avenue, Chicago.

We Want Western Business.

U ROCHE ALTERNATORS.
MANDFACTDRED IN SIZES FROM

25 to 5,000 Lights,

SINGLE OR MULTIPHASE.

Direct Connected Dynamos.

Direct Current Generators.

PHILADELPHIA, PA.

DISTRICT OFFICES:

New York,
Boston.
Knoxville,
Cincinnati,

San Francisco,

Chicago,

iSt. lionis,

Pittsburg, Mobile,

1,000 liight Alternator.

HOOD & OSBURN, 239 La Salle Street,
o::isxojaLGfrO.

OWEN FORD, RIalto BulldlnK^
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ELECTRIC RAILWAY APPLIANCES.

We claim for our overhead material for electric railways superiority to any on

the market in the following respects:

FIRST:—Its adaptability to the purposes designed, combined with
tensile strength and lightness.

SECOND:—Its high insulation. We use hard rubber of unusual
thickness, which has not only a higher insulation resistance than is

possible with cheap compounds of Asbestos, Mica, etc.,,but also greater
strength and durability. Our forms give perfect protection against
moisture at all points; many others are not protected against moisture
•thrown into the suspension by the trolley wheel.

THIRD:—In that our appliances satisfactorily meet all the vary-
ing conditions experience has shown are met with in electric railway
construction and maintenance.

'"

We invite inspection and competitive tests of our goods, and solicit the privilege

of bidding upon specifications for all electric railway material.

WALUCE ELECTRIC CO., 307 Dearborn St., Chicago.

UHK-BELT MACHINERY CO..
Engineers, Founders, Machinists,

CHICAGO, U. S. A.
MANUFACTURERS OF

SHAFTING, SHAFT BEARINGS,
P

PULLEYS HND GEHRING
OP ANY SIZE, AND OP SUPERIOR QUALITY AND DESIGN.

Rope Sheaves, Band and Fly Wheels.

Ewart Guaranteed Friction Clutches.

Manilla Rope Power Transmissions.

COMPLETE POWER EQUIPMENTS. GENERAL MACHINERY CASflNGS.
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The Brueh Double Arc

Lnoip Patents sustalaed by

repeated declNlooB

nt V. 8. Courts.

THE

BRUSH
ELECTRIC CO.,

AgencleB iu all larf<e oitlea.

The RuBflell Si Ofiloer Electrloal CoDsfruction Co.,

Baguall and HlUes, Yokohoiua, Japan. Offire and AVorks. Cor. BeUlen and Blasoii Sts., CLif:V£L«AlKl>, OHIO.

The "Ideal" Storage Battery
For all Classen of Work 'tvhere Ijiglit and Poiver are Beauired.

Thousands in use all over the country.

BRADBURY-STONE ELECTRIC STORAGE CO., - Lowell, Mass.
Boston Office, 543 Exchanee Bide-

STEPHEN B. ELKINS, Preet. PATRICK EQAN, Sec'y. H. J. HANFOED, Oen'l Mgr.

The Harrison International Teleplione Go,

AGENTS

TERRITORIES

NOW
BEING

ALLOTTED.

WRITE

AT ONCE.

WHAT MONEY CAN EARN AND
THE PEOPLE SAVE BY

MEANS OF THE

Harrisfli International Telepliflne.

We either sell our telephones out-
right or lease them for a term

of years.

This company owns Letters Patent No. 476,200,
granted to E. M. Harrison May 30, 1892, and Let-
ters Patent No. 499,108, granted to E. M. Harrison
June 6, 1890, for a complete electric speaking
telephone operated by battery; and owns Letters
Paient No. 435,295, granted to William Hutson Ford
Augngt26. 1890, for an automatic switchboard. Our
patents embrace every device necessary in the
construction of a telephone plant with either
manual or automatic switchboard.
Prospectuses furnished by addressing the Com-

pany at their offices,

44 and 46 M all St., Xew Vort.

MOULDED ^^^fjfp
MICA -^^^m
TROLLEY LINE INSULATORS,

TREE INSULATORS, ETC.

H.W.JOHNS
MannfactariDg Go,,

240AND242 RANDOLPH ST.,

CHICAGO, ILL.

Tree Insalator.
Perfect Protection.

NEW TOBE. TJTTTT. A TIT'.T.^'TTTA

BOSTON.

Consolidated Car-HeatingCo.,
Chicago, III. ALBANY, N.Y. Goatecook, P, Q-

£lectric

Car-Heating.
Eegulating Switch Glve^

FIVE DIFFERENT INTENSITIES

OF HEAT.

In Practical Operation In more
Than as Iieadlng Cltle« In

V. S. and Canada.

THE CHLORIDE

ACCUMULATOR.
Cells from lO to S,000 atnjt. Itoura

Capacity,

Central Station and Traction Cells a Specialty.

BATTERIES FOR ISOLATED LIGHTING AMD
POWER PLANTS.

Catalogue gives FACTS and FiauBES.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Buililins.

PHILADELPHIA, PA.

JOHN R. MARKLE, Mgr. Western Department,

Office, 1409-1110
Manhattan Bide.. Chicago, 111.
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The O 8c O Electric Company

fflULTIFOLAR DYNAMOS,
Direct Driven or Belted, in sizes up to 250 H. P.

BIPOLAR DYNAMOS,
Up to 100 H. P.

Electric Motors, Automatic or Hand Controlled.
Complete Plants for Power Transmission.
Isolated lighting plants. Central Station Apparatus.

General Office:

143 Liberty Street. NEW YORK.
Works: GARWOOD, N. J.

on CENTRAL R. R. of N. J.

( fHIOAUO. lOiO and I02I jHmadnork Bnildine. BOSTON. 63 Oliver St.UKAOK^H «»***l'K9.^^,^j,Yii;i,A^jii>^ 4 „yai,oga Building. JfHILADliljHIA, «33 Arch St.

TELEPHONES! TELEPHONES!

TBAK89IITTKR.
Soldsrparately If di»ir>d.

When you
Buy a

Telephone,

Why not

Get the best?

Endorsed by

All our Customers,

Write for descriptive Catalogue of

Magneto Bells, Switch-Boards, Complete
Telephones, Receivers, Trans-

mitters, etc., etc.

PROMPT SHIPMENT FROM CHICAGO S OCK. .

EDWARD LASELL & CQ., '"""*"""™^cmcAGo

WIRE AND CABLES.
Every Telephone jpi,!!^ Company in Ihe

uuiiea mm is j ;„„iii!:'

,,111 iiii,.
''hi«.ii L. ismg iverne Hire

and Cables. Ke- •|g^ 1| rite is the Stand-

ard ofHigh Grade
i{«;'

':>','

'I"

I,

-^ \
J

11'
/iilj|,j''i|| Insnlation, a n d

will Cnt Last '^: ^^m^ ^^^^ and Ont Class

any other on the W Market.

SEKB FOR SA1IIFI.es AND PRICES.

€;OIHt-l.ET£
TE1.EFHOXE

SET.

GUSHING & MORSE,
General Western Agents,

225 Dearborn St., Chicago.

W. R. BRIXEY. Mfr.

203 Broadway, New York.

A Commercial Arc Lamp.
^-^^^^^ LOWEST PRICE OF ALL,

FOR USE ON DIRECT CURRENTS ONLY.
M'rite for Frlres. We will Sell yon Piompt Bcllvcry.

S. TAT. RXJSKIMEORE,
Hudson and Morris Streets, JERSEY CITY, N. J.

SWITCH-BOARDS^^
For 1HC4NDESCEKT, ARC and POWER Circnits.

^^

FOR RAILWAY AND CENTRAL STATIONS.
AVe manufacture over 300 different styles and sizes under our own patents of late issue.

HIGH GRADE WORK, REASONABLE PRICES AND PROMPT DELIVERY.

STATIONARY ^ ROTATING
FAN MOTORS

rOR DIBECT CUKEENT OirCDITS. SEND FOR CATALOGUE.

W. S. HILL ELECTRIC COMPANY,
.,..Kis;|i|.MaK-c,, (33 Oliyer St„ BOSTON, MASS,

GLEASON'S STANDARD FIXTORE CUT-OUTS, ETC, .ETC.
GLEASON'S LIGHTING-BUG CUT-OUT.

FULL SIZE CUT (When Closed)

OF

(Witliout Cover.)

PRICES
Price Each 10 cts., in Porcelain.

SUBJECT FIXTURE WIRE
SEPARATE FROM FUSE WIRE

., I I > • ii< , a I
TO WHILE ON SAME BINDING POST.

tans fOrCSlain Lljhting-BUJ[ Cul-Dut,
^^^^^^^

Best and SmallestCut-Out Made.
with porcelain cover.

Smallest Covered Solid Porcelain Cut-Out DISCOUNT, E. F, uLcASON MFUi CUi,
or, the Market. 1 Oh.o.ooOpooe: 181 tO 189 MerCBf St.,

wR 9-1 DEARBORN ST. COR. HOUSTON ST.,

Enlarged cut showing construction of Gleason's Porcelain Lighting- Price JSklch, Gomplete, 22\ cts» lAst* ^
F. L. Johnson, Manager. NEW YORK CITY*

Bust Cut-Out covered with porcelain.
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ARE YOU USING
[heALLEX SOLOEIiING STICK :'

It Is rapidly displacing resin, acids and soldering salts for nil elccUical work.

It is absolutely

NON-CORROSIVE
aud will not do llic .sUglitest injury to tlie wire or the iusulatiou.

It is a great deal

CHEAPER THAN SALTS,
and mucli more convenient to use.

Send for a sample stick. Manufactured by

ELECTRIC APPLIANCE COMPANY,
BLECTIIICAJL SUPPIilES. 248 niadison St., CHICAGO.

Electrical Repairirg and EcBindiDg.

AKMATUKES, FIELDS AND CONVERTERS
A SPEOIAiTY.

Hartley Electrical Works,
H7S Uearborn St , Chicago.

B. Uakily, Mgr. 12 years' experience.

SAL-AMMONIAC.
Guaranteed Over 99 Per Cent. Eue.

101 Kinzie St. Chlcaeo.

OCTAGONAL PINE POLES,

NORWAY PINE CROSS-ARMS,

WHITE OAK PINS.
It will pay you to get our prices

BROWNLEE & CO.. - Detroit. Mich.

MICA All Sizes

am
Qualities

For Electrical Purposes.

EU&ENE MUNSELL & 00.,
ai8 Water Street, Bfew York.

W. H. SILLS, 86 LalfE Street, CHICAGO, ILL

Sole Agents for *'Mlcaiiite."

I
OflCELAIN)^/

[ANUFACTORY.

KARTAYERT.
HARD FLEXIBLE FIBRE IN SHEETS, RODS. AND TUBING.

For Electrical and Mechanical Purposes, Railway Dust Guards, Washers,
and Packings. Pat. Insulating Cleats.

MANUFACTUBED BY

THE K&RTAYERT MFG. CO., WilmingtOD, Del.

TVIRT INDICATORS.
I have purdmsed the Wirt Ijiilmratory from tlic iissigneo of I lie Ansonia Electric

Co., togetlier wllli ii large stock of Wirt Indicalurs; lliese instruments are nil new and
in first class condition. Tliey include indicat rs for direct and alternating current
ranging from 10 to 1,000 amperes and from 2| to 3,000 volts. While iliis slocls Jasis I

will make extremely low prices. Apply to the umlersigned or to your regular dealer

VHAHr^KH IFJKT. lili litll ArenilF. Clileailo, III.

The Dow Adjuster
Is a thoroughly relia-

ble mechanism for

instantly raising or

lowering an electric

light. The lamp can

be placed at any
height as easily as

a window shade can
be raised or lowered.

Manufactured Solely by

Dow Adjuster Co

,

Box 210, Bralntree, Mass

Send for Circular.

Cleats, 2 or 3 wire, glazed, $30. Pr 1,000

Insulators, " 12. "

Rosettes, fiisolcss, • 6." loo

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •••

•.• INSULATOR COMPANY,
15 Custom House St., Boston.

LATINUM
For all PurpoBca*

Scrap and Native Platinum Purchased.
BAKKR A; CO., 408-414 New Jersey

Itiijiroatt Ave-. Xewftrk. N. .T.

e. RAFFERTY & GO.

^XSl

»:3-3ia l>E.4^KBOB<l[ STBEBT.
I CBCSCA.OO.

General YFestern Agents,

:^z> "v^^x^rxi OOZI.X3

'©

RUBBER COVERED WIRES AND CABLES
For Electric Light, Telegraph and Telephone, Aerial, Underground and Submarine.

WcLthrrpronf andSIasnet IVirev, liamp Cord, IVew Beecon Incandescen
1 amps, Sockets find General Elect riral Supplies

DELAWARE HARD FIBRE COMPANY,
THE BEST ORIMNAL SUBSTITUTE 'TOR HARD RUBBER,

Adopted by the leading Electric Companies of the United States and Europe.

A Jllore Satisfactory Insalator at Half tbe Cost.

Sentl for Our Illustrated, Catalogue,
FACTORY, "Wilmington, Del.,

St..re, 15 Long Lane, LONDON.
oSICAQO AGENT,

J. L. Thompson, 107 Dearborn Street.

AMERICAN HARD FIRRE CO.,
MANUFACTUKEKS OF

Hard Fibre in Sheets, Rods, Tubes and Special Shapes

FOR ELECTRICAL PURPOSES.
Colors: Red, Gray and Black. Write for Catalogue and Prices.

Subscribe for tbe Western Electrician,

Tlie Best Underground Conduit for Electric "Wires.

LIGHT, STRONG AND DURABLE. NOT AFFECTED BY ACIDS OR ALKALIES.
A PERFECT INSULATOR.

Write for Information. Send for New Catalogue.

Mami/acturea Exeluaively Under JSasie Patents, By

257 Broadway, NEW YORK.
WORKS: ORANGEBURGH, N. Y.THE FIBRE CONDUIT CO.,

HART FLUSH SWITCHES.
5 and lo Ampere Single Pole.

10 Ampere Double Pole.

10 Ampere Three-way.

The Only Snap Switch that has

PROVEN A SUCCESS.

For Sale by All Supply Honses.

THEHAETeEMAIMFGCO.
HARTFORD, CONN.

Exhibit at the World's Fair, Section S, Space 5, South-

west Gallery Electricity Building.

The Hoyt Standard Ammeters and Toltmeters for lianip
and Meter measurement on Allernaling Currents are now
ready for tlie market.

Send for our 1M04 Catalrg^ae which contains
the above and other new instruments

of our manufacture.

Whitney Electrical

Instrament Co.

PEKACOOK, N. H.
Factories: Penacook, N. H.; Sherbrooke, P. Q., Can.

AGENTS

:

HENRY F. KELLOGG, General Selling Agent.

Bahimore, Md.: The Poole Electric Co.
Boston, Mass.: Warren S. Hill.
Boston, Maaa. (New Enaland): W. B. Southgate &

Co., 146 Franklin St.

Chicago, III : Electric Appliance Co.
Cincinnati, O : Nowotny Electric Co.
Halifax, N. S.: John Starr, Son S: Co., Ltd.
New York City: Geo. L. Colgate, 136 Liberty St.
San Francisco, Oal.: California Electrical Works.
Toronto, Ont.: Toronto Electrical Works,
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Eugene F. Phillips, Prest. W. A. HathaWAT, Treas. W. H. Sawieb, Seo'y.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, R. I.

RAILWAY FEEDER AND TROLLEY WIRE,
ELECTRIC LIGHT LINE WIRE,

Incandescent and Flexible Cords,
AMERICANITE. MAGNET.
OFFICE AND ANNUNCIATOR
FARADAY CABLES. WIRES.

NEW YOKK OFFICE, P. C. Ackerman, 10 Cortlandt Street.

MONTREAL BRANCH, Eugene F. Phillips' Electrical Works

W.U. Double Petticoat Teat Insulator.

The poinlH ur tetita oa the lower niu nf the piMinont attracts
llio water on llio outer suifiice of the iiiHuiator Into droi>g. The
wntyr drops from ILi-se pnints on to the cross-arm, thereby pre-
veuting the moisture from creeping up on the inner petticoat,
and thence to the pin, This device can be applied to an; insulator.

Standard Screw GlaBM loHalators,
Floor Insulators, 4iiJass Br^-ak Knobs. Batfery

.lari'. Arc l:.it:lit. fnlobeH for all m^ sicniN.
Colored <)ilaHS lnNula>orH to designate diflt'erent

eurreniM.

WORK ON SPECIAL DESIGNS A FEATURE.
Send Model or Drawing and w*.- will lurnieh e.stiroa'e-^.

HEMINGRAY CLASS CO.,
ESTAULISHED 1K4S,

Office. Covington, Ky. Factories, Muncie. Ind.

THE TRADB

"CLARK" WIRE.
For Switchboard, Railway and Motor nse, we mate all

sizes of Stranded and Flexible Wire and Cables with Clark's

Ineu'ation.

The Clark Wire has been before the public and in use for

the p.iat nine years, and has met with universal favor.

Thousands of miles of this wire have been sold, and

are in use throughout the United States and Foreign Coun-

tries, and the demand for It is constantly increasing, because

it always gives perfect sati&factlon.

Western Agents,

GREAT WESTERN MFG. CO.,

Chicago, III.

In a Letter from the Inspector of the Boston Fire Under

writers' Union, he slates: " A Thoroughly Reli-

able and Desirable Wire in every respecf/'

The Rubber nsed in insulating our Wires and Cables Is es-

pecially chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weather, and Is not affected by heat.

We guarantee our Insulation wherever used. Aerial, Under
t,'round or Submarine, and our net prices are as low, if not

lower, than any other first class Insulated Wire.

We shall be pleased to mail Catalognes with Terras and
Discounts for Quantities.

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St., Boston, Mass.

Henrt a. Clabk, Hkbbbbt H. Bustis,

Treas. and Gen'l Mgr. Prest. and Electrician

Send for Catalosne.

manufacturers of highest grades of

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N J.

( JOHar A. BOEBL.ISrcs ISOSISi CO., Chicago, 171 liake street.

AGENT)! i
'*^'' FBAWCISCO, S5 and 37 Tremont titreet.

'

( NEW XOKK, 117 L,ibeTty Street.

HAYDEN-BOOKER MF& COMPANY,
Manufacturers of all kinds of

OPEN AND CLOSED CIRCUIT CELLS,
And Dealers in

Everything in the Battery Line.

3140 DeKalb St., - - - St. Louis, Mo.

M. M. HAYDEN, President and Manager.

S^y^3%^&orsm
[(LLS^SVOf TELEPHONES'
= ELECTR/CAL SUPPL/ES

I'ISe Palmer Bros?iENS-vAtOWE
.
iia CAf/^' iMIANU5,C0NSi,

THE
Consoliiateil Electric Slorap Company,

BRUSH PATENTS,
Licenses Granted.

EDISON BUILDING, NEW YORK.
DKBXKL BUILDING, PHILADELPHIA,

Correspondence School of Technology,
€LEV£^LANI>. OHIO, Instruction by Correspondence, Electrical, Steam and other Branches of
EoKineerinR.—E P. Roberts, M. E.; G. T. Hanchett, S. B.; Oscar Antz, M. K.; Jas. Ritohle, B. S.; Franfe
C. Osboru, C. E.; F. Yensenj L. S. Siebel; H. J. Cook; J. N. Richardson. Send for Circular.

COOKE SHADES

AND STAND.
SHADES (patented), made of thio,

polished brass, lacquered, briilianr,

beautiful, light and entirely new. Easily
and securely adjusted tns'andard sock-
ets. (No Collar) Price ^600 per
doz. Good discount to trade.

STANDS (patents pending). Set
screws, front and back, elevate, turn
and hold the lamp at desi-ed angle,
saving the eye;:. Price $2.50 each.
Discount to the trade.

A set of samples (as shown in cut), sent
on receipt of $3 00.

TVrite for foTder. etc.

L>eading local supply hoaxes appointed excln^tire agents,

E. D. COOKE, Manufacturer,
001-J. Unity Building, CHICAGO, ILL,

You Will Oblige

Both Advertiser and Publisher

by mentioning the WESTERN
ELECTRICIAIV when writing
to advertisers.

WECO CARBON BATTERY.
Higb ElectromotiYe Force. Small Internal Resistance.

LITTLE LLA.BILITY OF CARBON BKBAKINQ IN SHIPMENT.
SUITABLE FOR BELLS AND QAS LIOHTING.

Prices on Application,

WESTERN ELECTRIC COMPANY.
Chicago—

NeTT York.
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Established in 1861.

E. BAGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QAS AHD ILECTHIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc„, Etc.,

ITIE. ADAMS STREET,

CHICAGO.
-BKAlfCH BTOBX—

9134 Michigan AvenisiSr

One 50 light American arc dynamo, with fifty

lamps, in first-class condition, $I,(iOO; one 50-Ught,
1,200 C. P. Gramme Thomson-Houston arc dynamo,
J7riO; 150 ampere slate baae D. P. switches, each $6;
1(10 aiupere slate base D. P switches, each $3,511; 50
ampere elate base D. P. switches, each $2,' Ajax
railway switches, 100 to 400 amperes, single pole,
quick break. $5.00.

€HA!$. E GREe^ORY CO.,
47-19 S. Jefferson St., CHICAGO.

Eool BflsiDGss OjprWF.
For man with from $10,000 to $'2n,0')0 to manufac-
ture electrical apparatus in prosperous city in
Bonlhern Michigan.
New foctory will ba given to sucli a ma" or com-

pany upon certain easy conditione.
Address "Eleciri<'a» Engireer,"

Care Wkstern Electrician,
6 Lakeside B ilding, Chicago.

A mechanical and electrical engineer, graduate
of the University oE Michigan, with several years'
practical experience in all kinds of electrical and
mechanical repair work, management and inetaila-
lion of electric plants and power stations, capable
of doing all binds of electrical engineering work,
desires a position as electrical engineer, manager
of an electric plant in some progressive town,
where he can locate. Correspondence invited.
Address E. E.. U. rf M., Care Western Elec-
trician, 6 Lakeside Building, Chicago.

Wanted, an Electric Light Plant.

Au experienced central station manager
wants to lease, with an option of purchase,
an Electric Light Plant in a city of from
5,000 to 10000 inhabitants. Will put plant
in first-class order and furnish new apparatus
necessary to put plant on an economical run-
ning basis. Location must be in the south
or west. Address ''MANAGER;'

Care Webtzkn Electrician,

6 Lakeside Bldg., Chicago.

ELECTRICIANS!!
We can supply you at very low rates wilh

authentic BLUE PRINTS, showing connec-
tions, dimensions, data, etc., of the leading
types of electrical machinery and apparatus.
Don*t employ expensive experts when you
can get these prints. Send ten cents for
sample prints wilh list and prices.

NTEABNS, RU<;K & CO ,
Electrical Engineers. 40 Kilby St , Boston, Mass.

For Rent-In THE BELIftETV, Ji«5,

!4»7, 209 Belden ATenne, Corner
Ereniont Street, short distance
west of liTucoln Park, Clkicaso.

A seven room COKXER flat with all modern ap-
pointments, including steam heat, janitor, gas
range, gas grates and logs, hot water, refrigera-
tor, side-board, three wood mantels, handsome
oak and marble entrance, private storeroom and
laundry; every room aa light as day; the only va-
cant flat in the building; rent reduced to ^0.00.
J. B. Carney, on premises, or at 6 Lakeside Build-
ing.

Sleepers Between Chicago and Milwaukee.
The Chicago, Milwaukee & St. Pau\ Railway le

now running sleeping cars with drawing rooms oc
night trains between Chicago and Milwaukee.
Sleepers can be taken in Dnion Passenger Station
any time between 9:30 and midnight, train leaving
Chicago at 3:00 a. m., arriving at Milwaukee at
5:15 a. m., papsenger.s romaitilng in sleeper nntil
7:30 a. m. Similar arraosements Milwaukee to
Chicago. Berth rate $1.50. For further particu-
lars, for tickets and berths, app'y at City Ticket
Office, 207 Clark St. (Telephone Main 2190), or at
Tlcjcet Office, Union Passenger Scatton.

THE WONBERFUIj

D'UngerJelepiione.
HigUy Important to Telephone Users.

BEWARE OF INFRINGING!

The D'Unger Long Distance Telephone (the
"Far-Away Talker") can now be had for use in
Telephone Exchanges on a small annual royHlty,
and on no other terms. It is constructed
under numerous patents, e»-pecially Patent HIo.
»00,59'5, granted Oct. 2, 1888, which is not only
the first, but the oniy undispoteil and.
indi-ipatable valid patent granted for
an All-Carbon IfEultiple-Cuntact Mi-
crophonic Telephooe Transmitter. All
all-carbon multiple-contact telephone transmit-
ters built without or under patents granted since
Oct. 2, 1888. are Infringements npon Vsi.-

tent AIo. tlOO.STS—a fact to be borne in mind
by persons contemplating the use of Telephones.
The "D'Unger" Is the only self-cleaning tele-

phone in the world. It sends speech ontf (l)mile
or five thousand (5,000) miles in "a perfectly clear
manner; ran be operated at ha'f the ordinary ex-
pense; is always in order, and has tor its Receiver
a Patent Compound Magneto, making but 0"e
magnetic field It has likewise Paul D'Un-
ger's Patent Diaphragm Regulator which prevents
the words from running togt'ther. As a whole it

is complete, cannot be surpassed, and has no equal.
Pronounced by all unprejudiced electricians to bo
the Peer of 1 elephones. Address

D'Unger Long-Distance Telephone Co.,

Palmer House, CHICAGO, ill.

No D'Unger Te'ephones can be had for ex-
changes except through me. R. D'USOER.

^ijmi^_

to $15 i:L^?e^;,„f
LIGHTNING PLATER
and plutiogjiMvelry, watches
labk'warc, &c. Plaloa Iho
lineal of jewelry good aa
UL'w, on all kinds of metal
wilh gold, silver or nickel.
No experience. No capital.

Every house has goods noed-
^_^„____ ins pitiiing. Wholesale tr>

*» a g-aeeut.-ifo. Write for circii-

^%S;^=, '"" >'' E. I>ELNO &^^ ^Co., Columbus. O.

The New Yost
1894 Model.

Constructed on principles radically its own, in-
suring results always soughc for but absolutely
unattainable in the construction of any other ma
chine. It is pre-eminenlly the telegrapher's and
professional stenographer's typewriter.

Let us send you catalogue.

The Yost Writing MacMDe Co.,

169 La Salle St., CHICAGO.

Stilwell's Patent Live Steam-Feed Water Pnrifler.

Removes all Impurities.

Entirely prevents scale in Steam
Boilers. Catalogue on application.

STILWELL&BIERCEMFG.CO,,

DAYTON, OHIO.

ROSE POLYTECHNIC INSTITUTE
TF.KIti: (lAl Ti:. IM>.- \ ((M,r,M;F:nKKN(iIM hitnc.
\Vh(I pn.iow...|,w..!l r.r,iii[ipf-d. C-urse^i in Mficl.iinical,
IMnrfTicul. Civil EncinpfirinK find ChfiiniHlry. Exten-
sivR Mdchine Sliopx, Lnbonitnrip'J, Dniwinc RoomH,
Library. Exr'eiises low. Address II. T. KPI>V. Prt-s't.

SEND FOR OUR
Catalogue of

Electrical
Books.

The moat complete of Its

kind ever pabliehed.

Sent Free to An; Address,

We are Headquarters

In the West for ELEC-
TRICAL BOOKS, and fill

orders promptly, pre-
paid, onrecelptof price.

ElectrlclanFabllhliiDg Co.,
6 Lakeside Building,

Chicago, 111.

WlMCOi\'tm.\ L.14-HT UOAI>HTKK.

Best and finest all round road machine in the
market. Wheels HU inch, tangent spokes; Gear 57
inch. Morgan .t Wright Pneumatic Tires. Ball
bearing throughout. Absolutely dnst proof. Weight,
all tjo, 'a71bfi. Price $55. Terms (iO days or 5 per
cent, discount in 10 days- In order to save book-
keeping and other expenst's, we w-ill give 10 per
cent, discount tor cash if same accompanies the
order, or will ship C. 0. D. less TA per" cent, dis-

count, wilh privilege of seeing machine before pay-
ing for same. This wheel is fully guaranteed.

Columbia Carriu^e and Cycle Co..
No. 10 Broadway, Milwaukee, M'le.

References: Any bank in thecity of Milwaakee.

STUDY ELECTRICITY AT HOME
By onr correspondence method. Thorough instructloa, with FREE APPARATUS. Moderate terms.

,

Diplomas awarded. Catalogue free. Keientlfic Jllaclilnist Co., 00-91 Atwater Bldg., Cleveland,0.

INSTRUCTION^'MAIL
In Architecture, Architectural Drft-wing,
Plumbing, Heatiugr and Ventilation.,
Bridge Eng'ineerinB, Railroad Engineer-
ing, Surveying and Mapping, Mechanics,
Mechanical Drawing, Mining, English
BrancheB, and

ELECTRICITY
Diplomas awarded. To begin students neea

only know how to read and write. Send for FREE
Circular of information stating the subject you
think of studying to THE CORRESPONDENCE
SCHOOL OF MECHANICS AND INDUSTRIAL SCIEN-
CES, Scanton. Pa.

4000STUDENTS

% Cheap

|Trans=

Iportation ..miiiiiimiiiti

^ One-twentieth of a cent a mile, on

^ the Imperial Wheel. Cheaper thani

^ other bicycles because less repairs are

^ needed. Our convincing catalogue for

^ the asking.

% AMES iS: FROST COMPANY
§ CHICAGO, ILL.

HuEBEL & Manger,

BRONZE PUSH
BUTTONS,

WINDOW AND
DOOR SPRINGS,

l^LOOR PUSHES,
SWITCHES.

Send for New Catalogue.

JUannfnrtnrers,
286-290 Grahain Street, BKOOKLYN, N. X.

THE ELEMENTS OF

llYNAMIC FLECTBICITY

AND MAGNETISM.

A Book
For Learners. No-w Ready! Price, $2.

Postage Free.

ELECTRICIAN PUBLISHING CO.,
6 Lakeside Building, CHICAGO.
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VICTOR TURBINE WATER WHEEL.
The attention of ELECTRIC COMPANIES is called to this CELEBRATEDWATER WHEEL us particularly adaptecl to their use on account of its re-

markably steady motion, high speed and great Efficiency, anrl Large Capacity
for its diameter, being double the Power of most wheels of same diameter. It is
used by a number of the leading electric companies with great satisfaction. In the
economical use of water it is without an equal, producing the highest per cent, of
useful effect guaranteed. SEND FOR CATALOGUE AND PARTICULARS.
Our Horizontal "Victor" is highly recommended, as no gears are required and

it can be belted directly to dynamo.
The accompanying engraving represents a pair of of 13-inch VICTOR TUR-

BINES arranged on a horizontal shaft with Cast Iron Flume, Draft Tubes, End
Bearings for Shaft and Driving Pulleys complete, all mounted upon a substantial
cast-iron bed plate. The entire arrangement is very complete and strictly first-class
in every particular. We are now prepared to furnish Victor Turbines, either single
or in pairs on horizontal shafts, and where the situation admits of their use, we
recommend them.

STILWELL & BIERCE iWFC. CO., Dayton, Ohio.

^^r^
THAT FOB

HOIiDING-TTF PO^VEK,
irsriFORSIlTY OF CITRKEMT,
eI/Ectbo-motivf: fobcb,
IjOW IKTERNAr, KESI8TA1VOE,

EVENTllAl, CHEAPNEt^fS,

VR« WHILE cniwoj
» Is the beet Cell in this or any other ^V

Country.

85 JoliJi St., BJ. Y.

2:incs, Qa.l-A.m.rn.orLia.c, JLcid Cells, K:tc.

1^

I!)
1/

The Standard Open Circuit Bat-
teries of the World.

Send fok CrRcnLAK and Prices.

THE LECLANGHE BATTERY CO.,

lit to 117 East 131 si St., N. Y.

THE McCORMIGK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Oives more pOTrer as to diameter with a

higher pereenta;fi:e ofnsefnl eifect than any other
TVijter-wheel heretofore made. All sizes, right and left

hand, aro built from patterns perfected under syatematio tests in
the Holyoke Testing Flume.

Parties having power plants which are uasatisfactory, and
those contemplating the improvement of powers, will find it lo
their interest to confer with me, as I am ivillin^ to gruar*
antee results where others have failed, no mat-
t er Tt^hat make of tnrbine has been in use. STATE
RVQIIIREIUETffTS AND SEIKO FOB CATA-
1>001J£.

S. MORGAN SMITH. York, Pa.
Estimates furnished for complete power plants and

results guaranteed.

GRAPHITE SPECIALTIES
FOB EIiECTBICAIi ITSKSi

firaphlte Bods of Tarlons Iienstbs, ftom 1-S Ohm to 100 Ohms Beslstance
to the Ineh. Hraphite Boxes and Crncibles, BesMtlDe Heats

of 4,000 Desrees. Inqnlrlea C^ladly Ansirered.

JOS. DIXON CRUCIBLE CO., Jersey City, N. J.

m ffILL OBLIGE

Both Advertiser and Publisher

by Mentioning the

Vestern Electrician

When Writing to Advertisers.

For the WESTERN ELECTRICIAN,—81.00.

—

VULCANIZED FIBRE CO.
FACTOBY

:

WHiMIBJCiTOlV,

£:sa:'j^jsjLiX»xa:£ix> 1873.
SOJa^ JKANVFACTrBEBIS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Blaolc and Gray. Send for Catalogue and Prices.

PEi.. The Standard Electrical Insulating Material ofthe World. 14 pby stt.' y. y.

BARREL LOTS 32^ CENTS. BARREL LOTS 40 CENTS.

Our New RepUbllC, Our High Grade QjgOyJUVSjWUjU
INCANDESCENT LAMPS.

QUALITY UNEXCELLED. QUALITY UNEQUALED.

Wxuv^ai^t^^A)00^>4^^ 2011 to 2017 Pine Street, ST. LODIS,
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PAETIOULAELY ADAPTED TO DEIYINa

Ilectric Light and Power Stations
On account of Its high efladency at all stagee of gate, BteadlnesB of motion and easy working gate, the con-

Btroctlon of which makea It the moat sensitive to the action of a governor of any wheel on ihe market.

M^Kiff^ ^^\^ #«*nFAi #%#«i3iP Illustrating various styles of Betting on both veMcal andSEND FOR wArALOCwE "^

horizontal ehan.

THE DAYTON GLOBE IRON WORKS CO.
SUCCESSORS TO

STOUT, BIIIiLS A TE!3IPI.E. DATTON, OHIO..

Artistic Slate
FOE

i^witvh Boards,
(Snitch Bases,

Bheostat Boxes and Bases,
Battery Boxes and Covers,

Fuse Boxes and Bases,
And for I-amp Bases,

All Purposes Requiring

Slate, plain or finished.

We eell the finest Vermont Slate, and finish in

Dull Blaek.
Polished Black,

Bloodstone or marbleized,
Italian, Tennessee, and

Vermont marble.
niexican Onyx and

Grained Woods.

Very low prices quoted on sizes to order.

The Independent Electric Co.,
asth St, and Stewart Ave., OEIOAQO.

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for office ot

home use, is Issued by the Burlington
Route. Copies -will be mailed to any ad-

dress on receipt of twelve cents in postage

by P. S. EusTis, Gen'l Pass. Agent, C. B.

& Q. R. R., Chicago, 111.

WANTED.
We will pay 25 cents each for

clean copies of the Wbsteen Elec-
trician of June 18, 1893, Volume X,
Number 25.

WESTERN ELECTRICIAN,
e Lakeside Building, Chlufo-

OKDERS
For any electrical book published filled

promptly on receipt of price.

ELEOTEIOIAN PUBLISHING COMPANY,
6 LakeBide Building, Chicago.

FUSE WIRE
AND LINKS
FOR ALL SYSTEMS.

Correct
Carrying

Capaclty.i
Absolutely

Unlfornu

The Independent Electric Co.,,

39th St. and Stewart Ave., Chicago.

JUST OFF THE PRESS.
INVENTIONS, RESEARCHES and WRITINGS of NIKOLA TESLA.

BT THOMAS COMMERFORD MARTIN.

Cloth, 8vo> 330 Cuts and New Portrait. 600 Pas:es. Price $4.00.
Some idea of the scope of this remarkable record of new work in electrical invention and research may be formed from the following table oti

CONTENTS.
PART I.—Polyphase Currents.

C aAFTER 1.

Chapter 2

.

Chapter 3

Chapter 4.

Chapter 5.

Chsptkr 6.

Chapter 7.

Chapter 8.

Chapter 9.

Chapter 10.

CHAPrUK 11

Chapter 12.

Chapter 13

, .Biographical and Introductory.
. .A New System ot A'ternatiog Current Motors and Transformers,
. .The Tesla Rotating Magneiic Field.—Motors with CI jsed Conductors.
—Synchronizing Motors. ^Rotating Field Transformers.

. .Modifications and E.xpansions of the Tesla Polyphase Sy.-tems.

. .Utilizing Familiar-Type of Generatorsof the Continuous Currenttype.

. .Method of Obtaining Desired Speed of Motor or Gentrator.

. . Regula'or for Rotary Current Motors.
. .Single Circuit, Self-Starting Synchronizing Motors.
. .Change from Double Current to Single Current M tor.

. .Motir with "Current Lag" Artificially Secured.
. .Another Method of Transformation from a Torque to a Synchronizing

Motor.
. ."Magnetic Lag" Motor.
. .Method of Obtaining Difference of Phase by Magnetic Shielding.

PART ll.-The Tesla EfTects with High
Chapter 35 Introductory: The Scope of the Tesla Lectures.
Chapter

Chapter 27.

.

.The New York Lecture. Expericoents with Alternate Currents of
very High Frequency, anl their application to Methods of Artificial

Illumination. May 20, 1891.
.The London Lecture. Experiments with Alternat"? Currents of High

Potestial and High Frequency. February 3, 1892.

Chapter 14 Type of Te.sla Single-Phase Motor.

Chapter 15. . . .Motors with Circuits of Different Resistance.

Chapter 16 Motor with Equal Magnetic Energies in Field and Armature.
Chapter 17 Motors with Coinciding Maxima of Magaetic Effect in Armature and

Field.

Chapter 18 Motor Based on the Difference of Phase in the Magnetization of tK

Inner and Outer Pai ts of an Iron Core.

Chapter 19. . . .Another Type of Tesla Inducfon Motor.
Chapter 20 . . . Combinations of Syncbronizing Motor and Torque Motor.

Chapter 21. . . .Motor with a Condenser in the Armature Circuit.

Chapter 32 Motor with Condenser in one of the Field Circuits.

Chapter 23 Tesla Polyphase Transformer.
Chapter 24 A Constant Current Transformer with Magnetic Shield between Cof

of Primary and Secondary.

Frequency and High Potential Currents.

Chapter 28 The Philadelphia and St. Louis Lecture On Light and other HigB
Freqaency Phenomena. February and March, 1893.

Chapter 29 Tesla Alternating Current Generators for Hijh Frequency.
Chapter 30 Alterna'e Current Electrostatic Induction Apparatus.
Chapter 31 "Massage" with Currents of High Frequency.
Chapter 32 Electric Discharge in Vacuum Tubes.

PART III.—Miscellaneous Inventions and Writings.
Chapter 33. . . .Method of Obtaining Direct from Alternating Currents.
Chapter 34 Condensers with Plates in Oil.

Chapter 35 Electrolytic Registering Meter.
Chapter 36 Thermo-Magnetic Motors and Pyro-Magnetic Generators.
Chapter 37. . . .Anti-Sparking Dynamo Brush and Commutator.

Chapter 38. . . Auxiliary Brush Regulation of Direct Current Dynamos.
Chapter 39 Improvement in Dynamo and Motor Construction.

Chapter 40 Tesla Direct Current Arc Lightiog System.

Chapter 41. . . .Improvement in Unipolar Generators.

PART iV.—Appendix: Early Phase Motors and the Tesla Oscillator.
Chapter 42. . . .Mr. Tesla's Personal Exhibit at the World's Fair.

|
Chapter 43 The Teila Mechanical and Electrical Oscillators.

This Tolame is of the utmost interest and value to all in any wise concerned in the stndy, production or utilization
ot electric currents. S^nt postage free, to any address, on receipt of price, by

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago.
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NewYork Insulated Wire Co.,
Sole AdEa.XL'u.fei.otvi.zrei^s,

Grimsliaw White Core and Raven Core Wires, Grimsliaw Dnder^ronnd Lead Covered Cables,

Competition Line Wires, Grimsbaw Tapes and Splicing Componnd,

Ynlca Bnshings, all sizes, Vnlca Electrical Wire Dncts for Interior Conslrnction.

IVKW YOKK, 15 Cortlandt Street.
BOlSTOni, 183 (Summer (Street.

CHICAOO, *8-8a Franklin Street.
SAN VBAKCISCO, 103 Sacramento Street.

By E. A. DIERBIliI/,

ne Poffes. Price, prepaid, fi.60.

SPEAKING TUBES AND WHISTLES.
Oral, £lectric, Pneumatic and Mechanical

ANNUNCIATORS AND BELLS.
Full lilne Always in Stock.

W. R. OSTRANDER & CO.,
a04 Fnlton St., New York.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. T.
j^"Send for New CAtaloqde. Out Auguet l^t.

J. C. BRILL COMPANY, - - PHILADELPHIA.
BUILDEES OP EAILWAT AND TEAMWAT OAES OP ALL GLASSES.

For the use of Electricians,
Engineers and Architects.

NO MAN
contemplating the erec-

tion of an electric light

plant can afford to be

WITHOUT IT.

Electrician Pnblisbing Company,
6 LAKESIDE BUILDING, CHICAGO.

special attention given to the building of Electric Motor and Trail Care.
Builders of Brill No. 21 Truck with solid forged frame, aud '^Eureka" Maximum Traction Pivotal Truck.

E. o. Mccormick, d. b. martin,
Pass. Traffic^Mgr. Gen'l Pas3. & Ticket Agt.

CINCINNATI.

A NEW BOOK!

New Dynamo Tenders' Hand-Book.
226 Pages. fbS Engravings. Hand-Book Size.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of which 30,000 copies
have been sold. The new book contains more than twice as many pages and twice

as many engravings as were comprised in the old, and will continue
to retain the distinction of being the ONLY STANDARD
WORK for the practical dynamo man and the learner.

NOW READY. PRICE, $1.00.

a LAKESIDE BlULDINCi CHICAGO.
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N&W

DYNAMO TENDERS'
Hf\ND"BOOK.

By Liklit. F. B. Badt.

KBADY FOB DELIVERY.
AN ENTIEELT NEW WOBK.

The Iflteat addition to our famous "Hand-Book"
Series. Every practical dynamo man should have a

copy.

«ao Pages. 13S Engravings.

PRICE, $1.00.

NGANDE8GENT W R NG
HA-3srr)-BOok:.

By Lieut. F B. Badt.

Fourth Edition. Tenth Thousand.

These tables give, without loss of time, exact size

of wire to be used. This is one of our famous "Hand-
Book" serie'^, and is the standard authority on this

subject in the English language.

72 Pases. 42 11lastrations.

PRICE, $1.00.

BELL HANGERS'
Hf\ND-BOOK.

B-LiiUT. F. B. Badt.

Desii^ned for practical men engaged in any class
o£ bell or annunciator work. Tlie only book of the
kind published.

io6 Pages. 97 Illustrations.

PRICE, $1.00.

ELEGTRG-TRANSMSSION
hand-book:.

By Lieut. F. B. Badt.

A new work contaiDloR tables and information on
the electric transmission of power brought down to

date. One of the most popular of our famous "Hand-
Boob" Series.

97 Pages. 22 lUustrations.

PRICE, $1.00.

STREET RAILWAYS.

Their Construction, Operation and Maintenance.

By C. B. Fairchild.

This work is written hy a practical man, and
should be in the hands of every street railway em-
ploye in the United States.

600 Pages. Profusely lliuatraied.

PRICE, $4.00.

ELECTRIC MACHINERY.
By S. p. Thompson.

Fourth edition, revised and re-written. The moat
complete work on the dynamo published.

900 Pages. Fully Illustrated.

PRICE, $9.00.

DICTIONARY
... OF ...

Electrical Words,
TERMS AND PHRASES.

By Edwin J. Houston, A. M.

The latest edition of this celebrated work contains
over 5,00U distinct definitions. As important as
Webster.

700 Pages. 750 Illustrations.

PRICE, $5.00.

ELECTRIC MCTOR
AND ITS APPLICATIONS.

Br Mabtin and Wetzleb.

The first American book on electric motors. A
most complete work brought iowu to date.

325 Pages. 354 Illustrations.

PRICE, $3.00.

THE PRACTIOA'. MANAGEMENT

OF

DYNAMOS AND MOTORS.
By Crocker and Wheeler.

The object of this work is to give simple directions
for the practical use and management of dynamos and
motors. This work is having a large sale.

100 Pages- Fully Illustrated.

PRICE, $1.00.

Electric Limt Specifications

FOR THE USE OF

Engineers and Architects.

By E. a. Merrill.

This worlt gives the latest rules of The National
Electric Light Association, of the National Board of
Fire Underwriters, and of I'he New England Insurance
Exchange.

M76 rages,

PRICE, $1.50.

THE ELEGTRIG RAILWAY
IN

THEORY AND PRAGriGE.
By Crosby /usxt Bell.

This is a complete treatise on the construction and
operation of electric railways, and will commend It-

self to the electrical engineer, and to the practical
manager.

4-00 Pages. Profusely lliuatraied.

PRICE, $2.50.

HIGH POTENTIHL
AND

HIGH FREQUENCY.
Experimenta with Alternate Currents.

Bt Nikola Tesla.

A lecture delivered before the Institution of Elec-
trical Engineers, London.

146 Pages. Fully Illustrated.

PRICE, $1.00.

THE ELECTRIC TELEGUffl,

EyF. L. Pope.

The fourteenth edition of this celebrated work ia

rewritten and brought down to date. A technical
hand-book for electricians, managers and operators.

234 Pages. Illustrated.

PRICE, $1.50.

SCIENCE
SERIES.

The series now numbers 103 volumes, and embracoB
works on every subject.

16 xno. Boards.

PROFUSELY ILLU8TBATBD.

Price, 50c. Each.

STRNDRRD

ELEGTRIGAL DGTIONARY.
ByT. O'Connor Sloane.

This new work should be in the hands of all who
desire to keep abreast with the progress of the greatest
science of the times.

600 Pages. 300 Illustrations.

PRICEp $3.00.

Any of the above books sent promptly, postage prepaid, on receipt of price.

SEND IN YOUR ORDER.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Bldir., Ghicaso. III.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a.i. e. e.,

Consulting Electrical Engineer,

Specialty: Electric Railways and Power Sta-

tlODS.
43G Bookery, Chicago.

Chas. G. Armstrong,

Expert and

Electrical Engineer,

Auditorium Toiver, Chicago.

The Allen- Hussey Co.,

General Electricians,

Engineers, Contractors.

Established 1889—Incorporated 18112.

Telephone, Harrison 71"2.

HIM .llcdinah lllilt;.. Chiraco.

0. M. Stone,
Electrician,

Good worJi, square work, perfect work; juet
such work oa our customers want. Fine house
work and repairs a epecialty. Private lines

built complete.

360 S. Clark St., Chicago.

N. S. Amstutz,
Mechanical and Electrical Engineer,

New Electrical Devices Perfected for
Shop Construction.

Tests, Plans, Estimates,
Supervision and Expert Opinions.

5«II The Cnyahoe<>< Cleveland.O

The Louis K. Comstock Co.,

Electrical Engineers

and Contractors,

1437-3M DIonadnock BIk., Chicago.

Goltz & Sinclair,

Electrical Engineers and Contractors,

Manufacturers' Agents,

Tel. 912. Agents for Ideal Engines.

Academy Bids-, Milwaukee, Wis.

Gustave Monrath, c.p.,i. e.

Electrical EDgineer,

Contractor for Electric Light and Electric
Power Tranemlsfllons.

1417-1419 nionadnock BnildiDf;.
Chicago.

Wm. H. Bryan, m. Am.soo.M.E.

Mechanical and Electrical

Engineer.

Consultations, Reports, Estimates, Plans, Speci-
fications, Superintendence, Tests, Purchasing.

Turner BulMLng, Sit. liouis.

The Consolidated Eng. Co.,
Designers and Builders of Electric
Light and Power Plants, Electric
Railways, Water Works, Ice Making
and Refrigerating Plants.

821 rine Street, - - - St. Louis.
Alfred 0. Einstein, Prest. and Treas.

Thomas V. Hall, Vice- Prest and Secy.
John A. Henry, Supt. Electrical, Con

Frederick L. Merrill,

Electrical Engineer,

Specialty: Storage Battery Work.

304 Bookery. Chicago

Harry G. Osburn.
Electrical Engineer,

as© lia SaUe Street, Chicaeo.
Telephone, Harrison 306.

Esllmates and Specifications prepared.

Special Attention Given to the
Supervision of Electrical Work.

Montgomery H. Johnson,

Consulting Electrician,

Specialty: Designing Electrical Machinery and

Apparatus.

aiartln Bide., Utica, BT. Y.

E. P. Roberts & Co.,

S*, 35, !i6, a?, 88,
Brainard Block,

E. P. ROBERTS, M. E.,

A. 3. E. E,
A. I. E. E., Cleveland, O.
Etc , Etc.

BINDERS *^^™1™='*^

YOU WILL OBLIGE
Both advertiser and publisher by men-
tioning the Western Electrician when

writing to advertisers.

FOUR
GOOD
BOOKS.

NEW DYNAMO TENDERS' HAND-BOOK
INCANDESCENT WIRING HAND-BOOK.
BELL HANGERS' HAND-BOOK.
ELECTRIC TRANSMISSION Hand-Book.

Lakeside Building,

IICACO, ILL.ELECTRICIAN PUBLISHING Z^^t

ONE
DOLLAR
EACH.

"IDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

BIANCFACTITRBD BY

PHILLIPS INSULATED WIRE CO.
NEW YORK OFFICE: 39-41 Oortlandt Street. FACTORY: PAWTUOKBT, R. I.

A6BirCIEB

:

Electric Appliance Co., CHICAeO. Partricli& Carter Co . PHII.APBIiPHIA. Electrical Engineering Co., MIJVMEAPOIilia.

WESTINGHOUSE ELECTRIC £ MANUFAGTUBINe CO.,

I We manufacture Complete Installations of

For CENTRAL STATION ELECTRIC LICHTINC,
LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BRANCH OFFICES IN ALL LARGE CITIES.
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ELECTRICITYJOR^ ENGINEERS.

Part I, 268 Pages, $2.00. Part II, 156 Pages, $1.00.

WHEN ORDERED TOGETHER PRICE IS $2.50.

Both Works Profusely Illtistrated. ^^^^^"Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I.-CONTENTS.

CHAPTER I.

Electricity —Positive and Negative—Conductors. Non-
conductors and Insulators — Electro-Motive Force —
Volts—Resistance^Ohms—Current—Amperes.

CHAPTER II.

Dynamos—Magnets— Field Coils—Electro Magnets
—Permanent Magnets.

CHAPTER III.

Armatures, Construction of. Different Kinds of

—

Commutators, How Made and Connected—Heating of

Armatures—Eddy Currents.

CHAPTER IV.

The Curreni— How Produced — Induction— Series

Wound Dynamos—Shunt Wound Dynamos—Exciting
the Fields—Constant Current and Constant Potential

Dynamos—Series and Parallel—Parallel or Multiple Arc
System.

CHAPTER V.

Incandescent Lamps — Filaments — Connections—
Flashing—Exhausting— Testing— Candle Power—Oper-
ated in Series—Automatic Cut-Out—In Multiple Arc or

Parallel— Multiple Series — Multiple Series Cut-Out—
Three Wire System.

CHAPTER VI.

The Arc Lignt

—

How Formed—Causes of Unsteadi-
ness— Remedy—Effect of Shades or Globes—Shape of
Carbons under Different Coodtrions of Burning—Arc
Lamp:;,—Regulating and Cut-Out Mechanism—Action
of Current—Clutch Lamps—Clockwork Lamps—Double
Lamps—Troubles in Lamps.

PART II.—CONTENTS.

CHAPTER I.

Alternate Current Dynamos—Principles of the Field

—

Field Current Armature—Winding—Connections—Lamin-
ation—Different Types of Alternators—Regulation—Lead-
ing Systems— The Brush Generators—Magnets—Arma-
ture—Principles of Induction.

CHAPTER II.

Dynamos, Continued—The Mordey Alternator—Sta-
tionary Armatures—Field Magnets—Ferranti Armature

—

Field,Magnets—Winding—Collectors.

CHAPTER in.

Dynamos, Concluded—Siemens' Dynamo—Best Mag-
netic CircuitF—Stanley Constant Current Dynamo—The
Armature—Self Induction— Regulation.

CHAPTER IV.

Induction Coils— Converters—Transformers— Econ-
omy of Distribution—An Electrical H. P.—Losses in
Conductor—Induction Coils^Effect of Induction—Trans-
formers.

CHAPTER V.

Transformers, Continued—Induction Coils—Convert-
ers—Transforming Up and Down—Design of Transform-
ers—The Static Charge— Protection Against— Grounding
the Secondary—Other Devices—The Foil Protector-
Different Types of Transformers.

CHAPTER VII.

C'.romutators and Brushes—The Brush Commuta-
tors— Brushes— Different Styles of Brushes— Double
Brushes—Single Brushes—Troubles with Commutators
and Brushes— Correct Position of Brushes— Sparking
at Brushes — Care of Brushes and Commutators —
Flashing.

CHAPTER Vin.
Current Regulation— I-Iand Regulation—By Position

of Brushes— Resistance Box—Resistance Coils.

CHAPTER IX.

American System of Automatic Current Regulation

—

The Dynamo—Regulator—Action of Regulator.

CHAPTER X.

Brush System of Automatic Current Regulation

—

Brush Armature-—Diagram of Circuits through Dynamo,
Regulator and Lamps—Dial or Regulator—Care and Ad-
justment of Dial—Dial Controller-—Circuits and Connec-
tions of No. 8 Brush Dynamo—Circuits of Compound
Wound Constant Potential Brush Dynamo.

CHAPTER XI.

The Edison Sytem—Automatic Regulator—Circuits

of Regulator—Circuits of Dynamo—Action of Regulator

—

Howell Pressure Indicator—Diagram of Circuits—De-
scription of Parts and Operation.

CHAPTER XII.

Excelsior System of Automatic Current Regu'ation—
Dynamo— Armature—-Diagram of Circuits—The Regula-
tor and Motor—Action of Regulator.

CHAPTER XIII.

Schuyler System of Automatic Current Regulation

—

Dynamo—Armature, Commutator and Brushes—Diagram
of Circuits in Armature and Field—Regulator—Circuits

in Regulator.

CHAPTER VI.

Transformers, Concluded — Fuses — Regulation -~

Winding of Transformers—Connecting to Circuit—Regu-
lation—Safety Fuses.

CHAPTER VII.

Parallel System—Series Arc Light System—Diagram
of Circuits—Parallel System—Primary Circuit—Secondary
Circuit—Placing of Transformers—Fuses—Diagram of

Series Arc Light Circuit.

CHAPTER VIII.

Lines of Force—Hysteresis—Magnetic Penetration

—

The Circuit of Lines of Force—Experiments with Mag-
net—Rapidity of Reversals and Hysteresis.

CHAPTER IX.

Arc Lamps—In Series—The Westinghouse Arc Lamp
—Diagram of Circuits in Lamp— Action of the Mechanism
— Flat Carbons.

CHAPTER X.

Arc Lamps, in Multiple—Slattery Differential Lamp
—Mechanism of Lamp—Its Operaiion.

CHAPTER XI.

Measuring and Indicating Apparatus—Instruments

for use with Alternating Currents Differ from Those Used
with Conliouous Currents—Ammeters—Voltmeters—De-
scription of Several Forms of Instruments.

CHAPTER XIV.

Thomson- Houston System of Automatic Current Reg-
ulation—Dynamo—Armature—Commutator and Brushes

—

Controlling Magnet—Wall Controller—Diagram of Cir-

cuits—Air Blast.

CHAPTER XV.
Waterhouse System of Three-Brush Automatic Cur

rent Regulation — Dynamo— Extra Brush— Resistance
Coils and Regulator.

CHAPTER XVi.
Ampere Meters—Tangential Scale—Solenoid Meters.

CHAPTER XVII.

Voltmeters—Pressure and Potential Indicators.

CHAPTER XVIII.

Testing—Galvanometers—Astatic Needle—Differen-

tial Apparatus.
CHAPTER XIX.

Wheatstone Bridge or Electrical Balance—Diagram
of Circuits and Methods of Use—Bridge and Rheostat

—

Round Form—Square Form.

CHAPTER XX.
The Magneto as a Testing Instrument—Armature

—

Field—Bell—Diagram of Circuits.

CHAPTER XXI.
Coupling Dynamos Together—In Series—In Shunt

—

Series, Shunt and Compound Wound Machines.

CHAPTER XXII.
Switches and Switchboards—Loop Switch— Plug

and Socket—Change over Plug and Socket— Conclusion.

CHAPTER XXIII.
Electric Motors, General Principles the Same as in

Dynamos—Types—Shunt and Series Motors Suitable for

all General Purposes—Regulation of Shunt Motors—Of
Series Motors—Counter E. M. F.—Direction of Rotation
and Direction of Current—Starting Motors—Diagram of

Connection.

CHAPTER XII.

Measuring Instruments, Continued'
struments—The Cardew Voltmeter-
ment—Low Potential Voltmeter.

Hot Wire In.

Details of the Instru-

Voltmeters-

CHAPTER XIII.

-Double Coil Voltmeter—Two Types.

CHAPTER XIV.

Spring Meters—Curled Spring Meter.

CHAPTER XV.
Twisted Strip Instruments—Diagram of Connections

and Operation of Instrument.

CHAPTER XVI.

Recording Meters—Stanley Meter—Construction and
Principles of Operation — Diagrams of Parts—Slattery

Induction Meter—Description of Parts and P-inciples of

Operation—Watt Meter—Thomson Meter.

CHAPTER XVII.

Generators in Parallel—Difficulties in Operating

—

Alternate Current Generators in Parallel—Arrangements i

of Circuits and Machines for Operating in Parallel—Dia-

gram of Common Arrangement of Machines and Circuits.

CHAPTER XVIII.

Ohm's Law—Strength of Current—Formulas and Ex-

amples—Power and Heating Effects of Currents.

CHAPTER XIX.

Ground Alarms and Leak Detectors.

Orders Promptly Filled on Receipt of Price. Postage Prepaid.

ELECTRICIAN PUBLISHING C©.
6 LAKESIDE BUILDING, CHICAGO.
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BALL EITGZN&CO.,
XIXIXXI, z>.^.

Improved Heavy Duty Engines for
Electric Lighting and Railways.

DIRECT CONNBOTED aad BELT DRIVEN.
J. W. PARKER & CO., General Agents,

30 Cortlandt Street, NEW YORK CITY,
CHICAGO OFFICE.

506 "The Rookery."

WE DON'T MAKE ANYTHING ELSE
Send for Catalosne '*A."

And Frinted matter.

UT Tabular and 6-iacli Tabs Boilers, Flange Steel, Weldless Braces, Eclipse Manholes.

FULTON STEAM BOILER WORKS, RICHMOND, IHD

••••• /

Improved Bacine High Speed LAMP

SUPERIOR RE6OUIION
A-D ECONOMY roR

.

g£CTRICI|6HTlN6
A"i>6ENERAL

""""

1^ PURPOSES

All sizes carried In
Btock.

Over 2,000 In
use.

Marine and
Yacht £ne:ines,

Porcupine
and Tubular

BoJlers.

LIGHTING
SCHEDULE.

t Moonlight System
FOR 1894.
Now Ready

'x*loe, ao Oeuta,

uOTWarC lO., works; racink, Wis.

W, F. PARISH, General Sales Manager,
Home Insurance Building, CHICAGO.

Electrician Publishing Co.,

6 LAKESIDE BLD6.,

CHICAGO.

SIOUX CITY ENGINE&IRON WORKS
Builders of HIGH GRADE

CORLISS
ENGINES

Simple, Componnd, Condensing.

Complete Steam Plants a Specialty.

SIOUX CITT, IOWA.

AGENTS:
H. S. WALKER, 26-28 w. Randolph St., Chicago

BOWELL & CHASE CO., 1217 Union Ave., KaosaB City, Mo.
C. J. BLANDIN, 120 Third Ave. North, Minneapoiie, Minn.

ELECTRICITY for ENGIKEERS.

A NEW AND POPULAR BOOK.

Tiro Tolnmes, 4!t4 pages, Profusely Illnstrated.

Price, Postage Prepaid, $2.50.

ELECTRICIAN PUBLISHING CO.,
6 I.A.Ki:SIDE BUIIiDING, CHICAGO.

The

"CL1MAX"boile»
Three Boilers Sold Gbicago Edison Co.

The Only Boiler Tested at the World's
Columbian Exposition.

Tlie only NON-EXPLOSIYE boiler made.

Will save yoQ money on coal,

Bnilt in units from 80 to 1800 H. P.

Send tor new Catalogne.

MANUFACTURED BY

ClonbrockSteam BoilerWorks,
Grinnell and Court Sts., BROOKLYN, N. Y.

.Zk.'^^£^.\.. PHOSPHOR-BRONZE
REC.XRADE MARKS. I N G OTS, CASTI NGS, WIRE, S HE ET &C.

THEpHOSPHQR Bronze SMElTINCCO.llMITED
2 200WashingtonAve.,Phil/>delphia.,Pa.

1 ORIGINAL MANUFACTURERS OF PHOSPHOR-
"(S)/' ,£ i/i " Bronze IN theUnited States AND Sole
j^w^ip/iot^MwT,^. Makers of"ELEPHANT BRAND"Phosphor-Bronze,

S. FREEMAN & SONS MFG.CO.,
MANUFAOTUSEES OP RACINE, WIS.

Standard Tabniar, Fire Box,Vertical
and Siinbmerged Tube Steel

BOILERS
For Marine,

Stationary,
or Portable Vise.

ALSO or

OF ALL KINDS.
Smokestacbs, etc,

A specialty made of

Electric Street Railway and
Ligliting Plants.

Write for Prices and Terms.

GENERAL AC5EXT3: Rowell ..t Chase Machinery Co , Kansas City, Mo. ; F. r. Vater, Minneapolis. Minn.

ISIgWATER WHEELS
This Justly Celebrated Wheel is Built in Many Styles on

UPRIGHT AND HORIZONTAL SHAFTS.
It is SPECIALLY DESIGNED and ADAPTED for driving

ELECTRIC LIGHTING AND POWER PLANTS.
Our new Whepl secures a remarkably lilfrli smaranteed peroentaue, and wonderful steadiness of

motinn, under variable loads in practice. It affords an nneqnaled concentration of power witJiin a smaii

space; and an unprecedented hich veioolty for a given power. ,

Its easily and finlcttly operated balan<«d gate affords prompt and efficient control by a governor, ana
consequent nne refmlation. These wheels are in many instancen operatinR the best electric plants in tnisana

other countries, fully demonstrating their reniarbable adaptation to that use.
» j *

The attention of Electric Engineers, and others contemplating water power improvpments Is directed to our

work. We will send a fine large pamphlet, 112 pages, fully describing the wheel and various plans of application.

THE JAWES LEFFEL & CO."To^*l"w'fo^''Kcrv'°'m
Ready Made Cut Gears.
Ready Made Cast Gears.
Ready Made Brass Gears.
Gears Made to Order.
Gear Cutt ng
Gear Book, 15 cents.
Treatise on Gears, $1.00.
Catalogue free.

Gear Cutting Machines.
GEORGE B. GRANT,
Lexington, Mass.
Philadelphia, Pa.
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WM. H. McKINLOCK, President. WALTER C. McKINLOCK, Secretary.

P.and B.

Compounds,
Painty

Tape,

Varnish, '

Motor Cloth.

Kester

Arc Lamp.

Vulcanized

Sheet,

Rod and
Tubing.

Xntric

Switches.

An Elaborate Catalogue,

The Chinese have a work of reference which

has been about 2,000 years iu preparation, and

now comprises several hundred volumes. It is

in truth a Century Dictionary, a Baedeker, a

Larousse and an Encyclopaedia Britannica rolled

into one work, and is entitled "The Compendium

of All Things."

For all needful electrical supplies such a com-

pendium of all things is the new catalogue of

the Metropolitan Electric Company of Chicago,

comprising 452 pages. It will be sent on ap-

plication.

—

Electricity.

N. I. M.
Wires,

Cables,

Tape and
Lamp Cord.

'

'Metropolitan"

Incandescent

Lamp.

L X. L.

Triple Braid
Weatherproof

Wire.

Crocker-

Wheeler
Fan Motors.

Dayton
Electric

Ceiling Fans.

Metropolitan Electric Co.,
186 and 188 Fifth Ave., Chicago.
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Th STANDARD ALTERNATOR
z- 27 to 137 K. W., 1,100 or 3,300 VOLTS.

A Complete Line of Improved Switchboard

Instruments, Converters, Etc.

WE STILL MAINTAIN THE LEADING POSITION WITH THE

Standard System of Series Arc Lighting

-.^.XQ-X)-

I

Multipolar Direct Current Generators.

STANDARD ELECTRIC COMPANY
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ECONOMICAL,
SAFE, THE STIRLING

WATER
TUBE SAFETY BOILER.

EFFICIENT,
DURABLE.

Branches in all Principal Cities, Specially Adapted for Electric Light and Power Plants.

r.y General Offices, The Pullman Building, CHICAGO, ILL.

Hard Rubber Electrical Goods:
Telephone Receivers. Rubber Rods,

Hard and Soft Rubber Tubing,

Flexible Hard Rubber Tubins;, Hard Rubber Sheets,

Bushings, Battery Cells, Nipples, Phonograph Tubes,
Window Tubes, Friction Tape,

Soft Rubber Socket Covers, Rubber and Leather Belting,

In fact, anything in Rubber.

The Columbia Rubber Works Co.,

159 Lake Street, CHICAGO.
E. T. WHELPLEY, Manager.

Send for Prices.

Established 188tCOLBURN
ELECTRIC MFG. CO

999 Main St., Fitchburg, Mass.

MANUFAOTURERB OF

INCANDESCENT LIGHTING
ELEOTEIC POWER and

ELECTRO-

PLATING

THE LATESf DESIGNS.
THE HIGHEST EFFICIENCY.

m,-

STANDARD

"WARD"

ARC LAMPS.
You have seen our spe-

cial offer] on 1,000 "Ward"

I lamps, direct current. Well,

J the sale is fairly under way.

f If you desire anything in this

line, let us hear from you
quickly. State full particulars

and quantity that you wish

figures on.

Telephone Building,

New York.
Establlsbed 1881.

'J

Unity Building,

Chicago.

Send ro
fe^ampleiPARTRIDGE

r CARBON CO

TELEPHONES!!
This company Is manofactiirlDg

A Compound Magneto Telephone
which it sells outright under a guarantee both as to efficiency and aa against infringe
ment of patents.

It talks as well over one hundred miles as any other Telephone talks over one mile
This company is also prepared to fully equip Telephone exchanges, (furnishlnj

everything from the telephone to the wire and polet). Private lines, Factory planU
etc., and do all kinds of construction work.

Send for circulars and price lists.

WESTERN TELEPHONE CONSTRUCTION CO.,
!>3!>, 540 and .541 Klonadnopk BIk.. Chiraeo. Ill

REPAIR&.PNDIHG
l}'^ CONVERTERS.RHEOSTATS.IAMPS ^.^-f V|
5TANW00D MFG.Co.l?™ St <ikRKS'J (HICRGO.

WORICTHOROUGHLY TESTED AND SHIPPED ON DAY PROMISED.

The United Electric Improvement Co.
838 Drexel Bldg-.; Philadelpliia,

Desires to correspond with responsible parties actively engaged in the sale

of electric lighting apparatus in the following cities, viz.:

New York,
New Orleans,
St. Paul,
Montreal,

San Francisco,
Cincinnati,
Galveston,
SaU Lake City,

JTaekaonville.

Omaha,
Boston.
Atlanta,
Denver,

Seattle,

Los Angeles,)',

Baltimore, '*

San Antonio.j

To those desirous of taking up the sale of Alternatin;

Current Apparatus of undoubted merit, an
opportunity is offered.

I

BUCSETE TO FIT ANY
STANDARD SOCKEH

Judge Ricks' decision against tin

Edison Company and in our favp^

frees these lamps from any taint ii

infringement. Order no other.
f

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.
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$3 per Annum. EVERY SATURDAY. I O cents per Copy.

Vol. XIV. CHICAGO, JUNE i6, 1894. No. 24

Chicago iDsnIated Wire

414 and 416 NORTHERN BUILDING,

Corner Lake and La Salle StB.,

CHICACiO, .... IliLISIOIS.
This company has no connection wbaiever

with any other concern.

BRISTOL'S RECORDING VOLTMETERS
and Recording Pressare Ganges Fay for Tbemselves

In every Electric Light and Electric Power Station, by making continuous records
day and night of voltage and Builer Pressure.

SfiXT OX 30 DATS' TKKAL AX» FlTliIiV G1TAItANTE£D.
C.rcular and Fac-aimile Chart mailed on application

THE BRISTOL COMPANY. WATERBURY,CONN.

Took HIGHEST MEDAL
FROM ALL COMPETITORS

At the World's Fair, Chicago.
Manufactared only by

THE STAHOARD PAINT CO., ' »'i^^ yorW.
Chicago Ofllre, 871 The Boobery.

Oeneral Wnstern Agente:
JUBTKOPOI/ITASr EliECTBTC CO.,

186 and 188 Fifth Avenue, CHIOAaO, ILL.

WIIXARD L. OANDETS, ) .^ , „
B. OTBANT OHEOTE, JBnslneas Managers. GEO. T. MANBOH,

Genu Snpt.
W. H. HODGINS,

Secretary.

THE OKONITE COMPANY

rt??AC««AHKl

LIUITED,

1 3 Park Row, New York.
INSULATED

WIRES ALDCABLES,
For Aerial, Submarine and Underground Uu.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

^ BKANCH B8 : CIilcitKO, Boston, Philadelphia, MlnneapoIlB, Ginoiiuuiti,
Onaaha, liOal.vUle, St. IionlB, San Francisco, Ix>ndon and So. America,

CItT,

WESTON ENGINES.
High Pressure Boilers.

Complete Power Plants.
Estimates and Drairings Submitted.

WESTON ENGINE CO.,
PAINTED POST, M. Y.

BEPRESENTATIVES.
,, JULIAN SCHOLL & CO. , 126 Liberty St , New York City.* HOFFMAN-KUSSELL CO.. 82 Lake St . Cblcago, HI.

H. M. SCIPLH; & CO., 3d and Arch Sts . Philadelphia, Pa.
60KANT0N SUPPLY & MACHINERY CO , Scranton, Pa.

BREAYFAIIll{fe
"

xfI
Was Opened I

THE PRESIDENT
PBESSED

THE VICTOR KEY
AND THE

EXETER DRY BATTERY
DID THE BEST!

[

^-«l

The Victor Telesraph
Key and the Exeter
I>ry Battery were both
selected to open the
W^orld's Columbian Ex-
position.

fiend for Sample of the Victor Key, Price S2.50.
Send for Sample of Exeter I>ry Battery, Price 80c

Samples Delivered, Transportation Prepaid.

5 and 7
DFV STREET.

'J

THE E. S. GREELEY & CO. NEW YORK.

A PACKARD MOGUL INCANDESCENT LAMP
Gives, by actual measurement, more light than

AN ALTERNATING CURRENT ARC LAMP
Using the same amount of energy.

Thus, a 200 candle power Mogul, consuming the same energy as would an ordinary alternating
current arc will give a better and far more eatiefactory illnmlnatlon, reqaires no spec al resistance,
converters or wiring, is much cheaper to install, has no disagreeable smell, noisd or flicker and coats
leas to operate. All this we ffitnruntcitt

NEW YORK & OHIO CO., -WARREN, OHIO.
aiahers of PACBABD JUAHIPS, 5 to 500 Candle Power.

I". aivd:ooi5E,
MANUEACTUEEB OF

INSUX-ATBD iSIiXSCTRIG WIRE^
FLKXIBLE COBDS* and CiVBI^ES.

SCO and S0% North Third Street. PHUASBIiPHIA, PA.

BEST OF ALL IS

Made by J. H. BUNKBIiIi O. 'JO., 79 Cortlandt St., Neir "Tork.

Best OoDBtrnction and Ingredients. Strongest, most Durable and Beliable, Size 6x2^i, 60 cto. per <

LIBEBAL DISCOUNTS.

Pivotal Boston Trolleys,
Anderson Steel Trolley Poles,
West End Trolley Wbeels,
Trolley Repair Parts—All in Stock.

(jorrespondenoe

Solicited.

Man'f'd by ALBERT & J. M. ANDERSON, 289 to 293 A St., Boston, Mass.

INCANDESCENT"NEW BEACON "

(N.&C. Paten,.)
| g C. P. ('lT') 25 WS.

Beacon Vacuum Pump & Electrical Company.,
CHICAGO OFFICE, 323 Dearborn St. llanafictlirers,
PHILADELPHIA, OFFICE, 305 Hale BIdg. IrTlnston Street, HOStTOST, 3IA88.

PARTRIDGE
Send for
Samples.

CARBON CO.

MANUfACTORIESsIN ^UNIfED JTATKlSCpTUHDimMt^^^^

THE BALL ^ WOOD COMPANY,
Builders of Improyed Antomatlo Cut-off Engines •

Chicago Office, Uome Ins. Btdg.
Stern & Silverman, 707 Arch St.,PhilBdelphi '.Pa.

Southern EnsrineerinR j., Louisville, Ky.

, W. B. Pearson, Manager.
Geo. M. Kenyon, Kndlcott Arcade, St. Paul, Mlnu.

James & Company. Chattanooea, Tenn.

THE NEW INCANDESCENT ARC LIGHT.
THPpnvsi Ag«giE«Ti»inr.n.i. « . laa Libert. St.. Hew York.
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PLUG

CUT-OUTS.

No. 62,135.

No. 63,199.

No. 62,587.

No. 62,165.

No. 61,935.

No. 62.945.

No. Ba,y«5.

No. 6s,de9.

CUT-ODTS
OBT

PORCELAIN BASES
:foii.

FUSE LINKS OR

FUSE PLUGS.

These Cut-Outs, for use on both two and three-wire BjsteiuB, are constructed

of the best hard, white, vitrified, non-absorbent Porcelain, wbich is made at our

special porcelain factory at our Schenectady Works. This porcelain is of the

highest insulation obtainable, and is the accepted standard throughout this

country.

These Cat-Outs have been carefully designed to meet the strictest require-

ments of the fire underwriters, and with a view to obtain the maximum of

reliability with the minimum of space and trouble. Ihe LINE CUT-OUT is

provided with a cover of mica. In the PLUG CUT-OUT the fuse is contained in a

small brass cased plug screwed into the cut-out. Should the fuse blow, a new
plug can be immediately inserted without the use of any tools.

The wire clamping device in these Cut-Outs Is new and the best yet invented.

CARPENTER ENAMEL RHEOSTATS.

Generil Electric Company.
PRINCIPAL SALES OFFICES :

MAIN OFFICE, SCHENECTADY, N. Y.
Boston, Ulasa., ISO Snmiuer St.
New York, S. ¥., 44 Broad St.
SjTacnsp, ar. V^ «44 West Fayette St.
Bniralo, K. V.,Erte County BavlDgg Bank Ballding.
Fhllad.'Iphln, Pa.. 5(19 Arch St.
Pit sbnrgh. Pa., 485 n'ood St.
Baltimore, aid., 18 Sonth St.
St. Loniw, Ho.. IVainTrrisltt Bnlldine.
Portland, Ore., Front and Ankeny Sts.
St. Panl, ailnn., 403 Sibley St.
Helena. Mont., Electric Bnildins.

Wf shington, D. C, 1 333 F S t , N. Tf.
Atlanta, Cra., £qnitable BnUdinff.
Cincinnati, O., ^64 W. Fonrtb St.
Cleveland, O., 510 Cnyaliosa Bnildfne.
Chicagro, III., aionadnock Bnllding.
Omaha, Neb., SiO South St.
Kansas < ity. Mo , IVew York I.ife Bnlldlns.
Dallas, Tex. Cor. Field and Main Sis.
Denver, Colo,. MasoDlc Temple.
San Francfsco, Cal., 13 Clrst 8t.
Seattle, IVash., Bailey Bnildlnc-

For all BUSINESS OUTSIDE the UNITED STATES and CANADA: THOMSON-HOUSTON INTERNATIONAL ELECTRIC
CO., SCHENECTADY, N. Y., and 44 BROAD ST., NEW YORK. FOR CANADA: CANADIAN GENERAL ELECTRIC CO.,
LTD., TORONTO, CAN.

LINK

CUT-OUTS.

m rm
yiiiWk

K
^"^

m3- ,0

m c

No. 61,587.
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No. 61,535.
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Electric Appliance Co.
General Electric Co.
Independent Electric Co.
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La Roche Electric Wks.
Mather Electric Co.
Palmer Bros.
Sioux City Brass Works.
Stanley Elec. Mfg. Co.
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Greeley & Co., TheE. S.
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Stone, O. M.
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D'Unger Long Dist. Tel. Co
Harrison Int. Telephone Co
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Anderson, Albert A J. M.
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Crescent las.Wire diCable Co
lyectric Appliance Co.
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Okonite Co., The.
Phillips Insulated Wire Co,
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ANNOUNCEMENT.

CHICAGO. BOSTON.

We beg to announce that the relations heretofore existing, by which Mr. George Cutter has
been acting as our Western Selling Agent, have been dissolved.

Our Chicago Office will hereafter be located at 1137 and 1138 Monadnock Block, and Mr. H. R. Hix-
son, who has for some time been identified with our interests in Chicago, will be in charge. A stock of
Simplex Wire will be kept on hand, from which prompt shipments can be made.

We desire to express our appreciation of the favor with which the trade has received our goods,
and hope for a continuance of these pleasant relations under the new arrangement.

Tel. Harrison 305.

Western
Selling Agent, H. R. HIXSON, 1137 and 1138 Monadnock, CHICAGO,

THE

AreWonuifor 115,125,230,

We claim Absolute Superiority

of Construction and Highest

Efficiency.

ELECTRIC
Celling and Column
and Electrolier

250 and 500 Volts Direct Cnrrem,

We invite a test. Give us a sample

order, thorouglily test the Crescent, and

be convinced.

THE CRESCENT ELECTRIC CO.,
manufacturers of Electrical Specialties^

THE DIEHL ELECTRIC FANS.
NO BELTS. NO SHAFTING.

CEILING,

FLOOR COLUMN,
COUNTER COLUMN
FANS

NEW TYPE
DESK PROPELLER FANS

FOR DIRECT
OR

FOR DIRECT CURRENT. tel^bjgl ALTERNATING CURRENT.

iSeudfor Catalogue contaiuing: cut ^ ofournew «'EIjECTROHER"FAN.

ELECTRIC CEILING and COLUMN
Fans and

flotor

Combined.

BELT
AND

EXHAUST
FANS

to he driven with

separate motor.

The longest blades,
the Handsomest Fan,
the Most Powerful
Motor.

STYIiB B. QLOBF. PATTEBBJ.

CHICAGO WATER MOTOR & FAN CO., 101 Lake St., CHICAGO.

WESTINGHODSE CONVERTERS:
20 Lights, $20.oo— lo per cent, off if loo Lights are ordered.

30 " 30.00—15 " " " 250 "

40 " 40.00—20 " " " 500 "

Converters: IVIeters:

DIEHL & COMPANY, 386 Broadvay, New York City.

5 Lights, - $ 8.00

10 and 15 " - - 12 50
25 " - 18.50

40 " - - 20.00

50 " - 22.00

10 Lights, 10 Amperes, $io oo

15 " 15 ". 12.50

25 " 25 " 15.00

WESTERN ELECTRICAL SUPPLY CO.,
911-913 Olive St., ST. LOUIS, MO.

1821,

MORRIS, TASKER & CO.,
INCORPORATED.

Offices, 222-224 S. Third St.. Philadelphia. Pa.

1888.

PASCAL IRON WORKS,
PHILADELPHIA.

DELAWARE IRON WORKS,
NEW CASTLE, DEL.

-Manufacturers of-

ELECTRIC LIGHT and RAILWAY PIPE POLES A SPECIALTY.
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vLO IV/> Now you take

TRADE MASK.

Any wire in the market and compare it with

Okonite—we don't mean just the superficial

fingering of a few sample inches—dig into the stuff, get out your barlow and

whittle off some slivers of insulation (it will be tough work), see how it looks in=

side, it is said that beauty is only skin deep but it is different with insulations,

at least, with Okonite; insulation in this case strikes deep, it goes clean to the

bone. The plain facts are that no other wires can favorably compare with

Okonite. No matter where you put it nor how severe the service, Okonite

will do all that you expect or want it to do. it has never betrayed a confidence.

We are the General Western Agents and carry a heavy line of all

sizes for every purpose. Orders promptly filled.

it really seems that the festive weather clerks

have quit their juggling and settled down to a

rational schedule of temperature.

JNOW it's going to be hot (no mental reserva-

tions) and if you haven't already placed that

order for Lundell Fan Motors—do it to-day.

The day-after-tomorrow your customer can be

luxuriating in the comforting breeze, the first

of July you send in your bill.
*^4?

To-day send us the order. The Central Electric Company.
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Don't make a
Alternating Arc
investigating

By Buying any
Lamp before

the

MOIT-ARC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-

equaled simplicity with absence of all objectionable features heretofore

present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers vif ill be STUCK on because they don't

have to MONKEY with it every few days, taking it down to clean

and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY CO., Buffalo, N. Y,
C. M. ANCIER & CO., Agents for New England.

I 16 Bedford St., Boston, Mass.
Western OfTice: METROPOLITAN ELECTRIC CO.,

186 and 188 5th Avenue, Chicago.

We Want Western Business.

LA ROCHE ALTERNATORS.
MANOFACTDRED IN SIZES FROM

25 to 5,000 Lights,

SINGLE OR MULTIPHASE.

Direct Connected Dynamos.

Direct Current Generators.

PHILADELPHIA, PA.

DISTRICT OFFICES:

New York, San Francisco*

Boston, Chicago,

KnoxTille, St. lionis,

Cincinnati, Pittsbnrg, Mobile.

1,000 Liight Alternator.

HOOD & OSBURN, 239 La Salle Street,
0:^x0.^0-0.

OWEN FORD, RIalto Bulldine,
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TWO PHASE GENERATORS
Entirely novel in construction and having

No Moving Wire, No Collector, Slow Speed,
Better Inherent Regulation, Higher Efficiency,

Than any alternating machine on the market.

SELF-STARTING TWO PHASE MOTORS.
Superior in many ways to direct current motors.

These are the essential elements in our

TWO PHASE SYSTEM,
Which is the only practically completed system in operation to-day for furnishing light and power

from the same generator and circuit.

If you have not already received it send for OUR NEW CATALOGUE.

STANLEY ELECTRIC MFG. CO., »ttsfieid, »m.
Western Office, No. 307 Dearborn St., Chicago, III.

LINK-BELT MACHINERY CO..
Engineers, Founders, Machinists,

CHICAGO, U. S. A.
MANUFACTURERS OF

SHAFTING, SHAFT BEARINGS,

PULLEYS HND GEHRING
OF ANY SIZE, AND OF SUPERIOR QUALITY AND DESIGN.

Rope Sheaves, Band and Fly Wheels.

Ewart Guaranteed Friction Clutches.

Manilla Rope Power Transmissions.

COMPLETE POWER EQUIPMENTS. GENERAL MACHINERY CASTINGS.
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The Brush Double Arc

Lamp PnteotB sustalaed by

repeated decleions

ofU, 8. Courte,

THE

BRUSH
ELECTRIC CO.,

\
Agenoles in nil Inrf^e cities.

The Russell & Offioer Electrical Construction Oo., Denver, Ool.

Bngnall find Hllles, Yokohoma, Japan. Office and IVorke, Cor. BeMen and Mason Sts., CLEVELiANO, OHIO.

The "Ideal" Storage Battery
For all Classes of Work Tvherj Lit^ht and Poiver are Seqnired.

Thousands in use all over the country.

BRADBURY-STONE ELECTRIC STORAGE CO., - Lowell, Mass.
Boston Office, 54% Exchanee Bids.

VULCABESTON,
Field Magnet Spools, Bushings, Controller Pieces, Etc.

THE HELIOS LAMP
For Stroet Lighting.

^ OFFICE Of ^
r 8. WiN^MrP, PnuiDIHT.

O. M*TW«e, eiOHETAOT.

» O. HMKlHt, TWAWOIIt.
w. H. Wui. auptaivTiinmtT.

w^ fjm
'fi.

Peby. 6th,

Giant strain Insulator.
Average breaking strain 6,500 lbs.

MOULDED MICA Trolley Line Insulators.

H. ytr. JOHIWS INIFG, CO.,
24:0 and 242 Randolph St., CHICAGO, ILL.

NEW YOKK. PHILADELPHIA.

Helios Sloctrlc Co.,

Philadelpnla, Pa.

Gfln'tlomen:-

W8 are In receipt of ycur Inquiry regarding your Alter-

nating Arc Lamps; would say, they are Just simply perfection. We

now have 14 in use and woo-k to our entire satisfaction in every

respect; the light is absolutely steady and tire only arc Lamp thav

I ever saw that gives a perfect steady llgi.t. it has been

said that there could not be an arc lamp made to work on tlie Alter-

Bating current and do good work, but you have struck it, and I

have got to hear the first word spoken against it, and in.my 'opin-

ion the Direct Ourront Lamp has seen its day.

/S'fi.

Yours respectfully,'

^>i^ .Pt..

Conneaut Electric Light Co.

HELIOS ELECTRIC CO., I3IO Filbert St., Philadelphia.
EaPtern Agents: STANLEY ELECTRIC MFG. CO., Plttefield, Mass.
THE MOUNTAIN ELECTKIC CO., Denver, Colo., Agents for Colorado, Utah, Wyoming,

New Mexico and Arizona.
Western Agents: THE CENTRAL ELECTRIC CO., Chlcaeo, 111.
Southwestern Agents: ST. LOHIS ELECTRICAL SUPPLY CO., St. Lonle, Mo.
Canadian Agency: CANADIAN GENERAL ELECTRIC CO., Toronto, Canada.

V/,c ii THE CHLORIDE

ACCUMULATOR.
Cells from 10 to S,000 amp. hours

Capacity,

Central Station and Traction Cells a Specialty.

BAHERIES FOR ISOLATED LIGHTING AND
POWER PLANTS.

Catalogue gives FACTS and FIGURES.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Euildlne,

PHItADELPeiA, PA.

JOHN R. MARKLE, Mgr. Western Department,

Office, 1409-1410
Manhattan Bids:*, CMcago, 111,
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The C 8e C Electric Company
]V[.A.ISITJ^F^.A.CZ:-rT-JF=2E:FR^ CDI^

MULTIPOLAR DTNAMOS,
Direct Driven or Belted, in sizes up to 250 H. P.

BIPOLAR DYRAMOS,
Up to 100 H. P.

Electric Motors, Automatic or Hand Controlled.
Complete Plants for Power Transmission.
Isolated lighting plants. Central Station Apparatus.

General Office:

143 Liberty Street, NEW YORK.
Works: GARWOOD, N. J.

on CENTRAL R. R. of N. J.

nn AK^n «ii'W¥r.ij'a . 5 •^HICAtiO. IO40 and lOai Menadnock Bnildina'. nOSTON. 63 Oli-ver St.UKAHl^H "••^^'•'''•iCl.KVEI.ASiD, Cuyahoga Bnlldine. rHILiAUKLHIA, B33 Aroli St.

TELEPHONES! TELEPHONES!
When you
Buy a

Telephone,

Why not

Get the best?
*iS

TBAMSailTTKB.
Sold separately if de»lr. d.

Endorsed by

All our Customers,

Write for descriptive Oatalogue of

Magneto Bells, Switch-Boards, Complete
Telephones, Receivers, Trans-

mitters, etc., etc.

PROMPT SHIPMLNT FROM CHICAGO S'.OCK.

EDWARD LASELL & CO.,
a«5 dearborn et^^ee^

WIRE AND CABLES.
Every Telephone jpiil^'

' 'W CompaDy in the

United States is

and Gables. Ke-

ard ofHigh Grade ^
will Cut Last

any other on the
'^'

using Kerite Wire

P rite is the Stand-

#1 Ittsnlation, and

f and Ont Class
'1

COMrL.ETR
. TKliICFHOXK

iCAeO. SET.

A Commercial Arc Lamp.
THEBEST LOWEST PRICE OF ALL.

FOR USE ON DIRECT CURRENTS ONLY.
Write for Prices. We will Sell yon Piompt Delivery.

Hudson and Morris Streets, JERSEY CITY, N. J.

wiiiyr '«a
Market.

GUSHING & MORSE,
General Western Agents,

225 Dearborn St., Chicago.

SClNIt FOR SASIPIiES AND PRICES.

W. R. BRIXEY. Mfr.

203 Broadway, New York.

SWITCH-BOARDS^^
For INCANDESCENT, ARC and POWER Circnits.

^^

FOR RAILWAY AND CENTRAL STATIONS.
We manufflctupe over 300 different styles and sizes under our owq patents of late issue.

HIGH GRADE WORK, REASONABLE PRICES AND PROMPT DELIVERY.

STATIONARY ^^ ROTATING
FAN MOTORS

FOB DIRECT CUEEENT CIECUITS. SEND FOE CATALOGUE.

W. S. HILL ELECTRIC COMPANY,
.. 133 01i!er St„ BOSTON, MASS,

Represented in New York City by the
£lSon A Brewster EngiD<'eriug Co.

No. 143 Liberty Street.

COMBINATION GAS m ELECTRIC COCK.
For one light gas and either one, two or three

light electric.

Also made with key on top for one light

gas and one light electric only.

E. P. Gleason Mfg. Co.,
181-183 Mercer Street,

NEW YORK.
183 Dearborn Street,

CHICAGO.
Improved Holder. E404'i. Will fit all so:ketB,

Topped % or % Inch. Iron. £448, Stg Reduction in Prices, Send for Quotations.
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Do Not Forget,
Where a Customer has an idea that he wants an incandes-
cent are lamp, that we have something

INFINITELY SUPERIOR
and something that will give more light with the same ex-
penditure of tncrgg in our

PACKARD MOGUL LAMP
KO I»A\GKItOrA MPAHKS.

I«U UEtiiTKlTCTIVK CARBON l>VI«T.

NO TKIMKIING OF L,A!II !'(!(.

A MOKK A<.II{EKABI.E L.IC1HT.
lIUItK KVKN ILIiVmiNATION.

A «iR£ATF.K AKIOI NT OF LIGHT.

ELECTRIC APPLIANCE COMPANY,
ELECTRICAL SUPPLIES,

242 Madison Street, CHICAGO.

WIRT DYNAMO BRUSH,
For Irioandeecent Dynomos, Plating Dynamos, AltornatlnR Qeneratora nod Kxeitere, Electric llallwn;

CJenerfitoFB, Rtntionary MotorH.

Manufactured by CHARLES WIRT, 56 Fifth Avenue. CHICAGO.

WSLLiCE ELECTRIC COMPANY, 307 Dearborn St., Chicago, General Agents.

PIaATINUM
For all Purposes.

Scrap and Native Platinum Purchased.

BAKER & CO., 408-414 New Jersey
Kallroiid Ave., Newark, N, J. Y

OU WILL OBLIGE
Bfilli atlvcrtiscr iind puljllnher by

mt'Dtioniri!.' tlMf Western Rlectrieian
when writlnj? tn adverllsers.

The W.-W. LlghlDiDg Arrester,

For POWER, RAILWAY or LIGHTING

CIRCUITS, ARC or INCANDESCENT,

DIRECT or ALTERNHTING.

WALLACE ELECTRIC CO.,
307 Dearborn St., Chicago.

sal-aImoniac.
Guaranteed 0?er 99 Per Cent. Fare.

1«1 Klnzle St., Chlcaco.

OCTAGONAL PINE POLES,

NORWAY PINE GROSS-ARMS,

WHITE OAK PINS.
It will pay you to get onr prices.

BROWNLEE & CO.. - Detroit. Mich.

MICA All Sizes

Qnalltia

For Eleetrlcsl Pnrposes.

EUaENE MUNSELL & CO.,
818 W^ater Street, Netr 'Fork.

W, H. SILLS, 86 Laie Street, CHICAGO, ILL-

Sole Agfents for •*3IIcanlte."

The BISHOP GUTTA-PERCHA CO.

THE BEST QBADES OF

For under ground, under water, and all other conditions.

Address 420-426 East 25th Street, - - NEW YORK-
HENBir A. BKED, Secretary and Manaser.

SAL AMMONIAC
(EliECTBIC BRAND)

ForElectrical Purposes
ELECTRliC

J||(tRADE MAPX ),

,

^RaNPj B Guaranteed 98/99% and free of lead and iron.

If you want the best quality ask your dealer

for this brand. Imported by

A.KUPSTEIN & COMPANY. 122 Pearl St.. New Yoik.

BOSTON.
PHILADELPHIA.

Xl. 'ViT'ox^tlxlzi.stozi., XTeTTCT- 'S'ox'ls., US'.

Chicago Branch, 93 and 95 Lake Street.
ST. LOUIS.

DENVER.
MARO S. CHAPMAN, Pres. THOMAS C. PERKINS, Vice-Pres. JOHN L. BUNCE, Sec'y and Treas. TH. GONET, Supt.

THE MATHER ELEGTRiC COMPANY,

Power Generators for Liehtina: and Railway Purposes.
Complete Station Equipments.

Mather Apparatus for sale exclusively in their respective territories by the following well-known and reliable Contractors:

J. HOLT CATES, 1140 Monadnock Bulldinir, Giiicaeo, Western Contractor.
H. B. OOHO & 00 , 203 Broadway, New York: New York City, Brooklyn and vicinity and New Jersey.
a. M. ANGIER & CO., 116 Bedford St., Boston, Mass.: New England.
S. N. BLAKE, Elmira, New York: Northern asd Western New York.

THIS IS A

DOUBLE POLE

SNAP SWITCH,
MADE BY THE

BRYANT
ELECTRIC
COMPANY,

edwIrd TLm'ER, (
1532 MONADNOCK BLOCK, CHICAGO.

Western Representatives.

Factory: Bridg'eport, Conn.
/Sockets. Switches, Cut Outs, and Electrical Specialties. Good Goods

and Prompt Shipments,

The Boyt Standard Ammeters and Voltmeters for liamp
and Meter measurement on Alternating Currents are now
ready for the market.

Send for our ] H94 Catalogue which contains
the above and other new instrumenta

of onr manufacture.

Whitney Electrical

iDstrament Co.,

PKWACOOK, N. H.
Factoriea: Penacook, N.H.; Sherbroofee.P. Q.,Caa.

AGENTS

:

HENBT F. KELLOGG, General Selling Agent.

Baliimore, Md.: The Poole Electric Co.
Boston, Mass.: Warren S. Hill.

Boston, Mass. (New England): W. B. Southgate &
Co., 14*3 Franhlin St.

Chicago, 111 : Electric Appliance Co.
Clnolnnatl, O. : Nowotny Electric Co.
Halifax, N. S.: John Starr, Son & Co., ttd.
New York City: Geo. L. Colgate, 136 Liberty St.

San Francisco, Cal.: California Electrical Works.
Toronto, Out.: Toronto Electrical Works.
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Edqenb F. PHiLUpa, Prest. W. A. Hathaway, Treas. W. H. Sawteb, Seo»y.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, R. I. ^s^x \j

RAILWAY FSEDER AND TROLLEY WIRE,
^

ELECTRIC LIGHT LINE WIRE,

Incandescent and Flexible Cords,
AMERICANITE. MAGNET. liniinC
OFFICE AND ANNUNCIATOR WlKllX
FARADAY CABLES. IIIUIHW.

NEW YORK OFFICE, P. C. Ackerman, 10 Cortlandt Street.

MONTREAL BRANCH, EugeQe F. Phillips' Electrical Works

W.U. Double Petticoat Teat insulator.

The points or teats on the lower rim of the petticoat attracts
the water on the outer snrface of the iDeulntor into drops. The
water drops from theae points on to the cross-arm, thereby pre-
venting the moisture from creeping up on the innar petticoat,
and thence to the pin. This device can be applied to any Insulator.

Standard Scrow Glans Insniators,
Floor InsalatorM. I-Iush JBri'ak HiioIin, Battery

Jar«. Arc l..islit fWIolteN tor all M,a HteniN.
Colored lilaHM IiiHulaiorH to denignate difTerent

currents.

WORK ON SPECIAL DESIGNS A FEATURE.
Send Model or Drawing and we will furnisli estimate?.

HEMINGRAY CLASS CO.,
ESTABLISHED 1848.

Office, Covington, Ky. Factories, Muncie, Ind.

THE

"CLARK" WIRE.
For Switchboard, Railway and Motor nee, we mate all

aizes of Stranded and Flexible Wire and Cables witbCiark's

lopulation.

The Clark Wire has been before the public and in nee for

the paat nine years, and has met with universal favor.

Thouaands of milee of this wire have been sold, and

are in use throughout the United States and Foreign Coun-

tries, and the demand for it is constantly increasing, because

it always gives perfect sati»factIon.

Western Agents,

GREAT WESTERN MFG. CO.,

ChicagoJII.

In a Letter from the Inspector of ttie Boston Fire Under

writers' Union, lie states: " A Thorougtily Reli-

able and Desirable Wire In every respect."

The Rubber used in insulating our Wires and Gables ts es-

pecially chemically prepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weather, and Is not affected by heat.

We guarantee our Insolation wherever used, Aerial. Under
ground or Sabmarine, and our net prices are as low, if not

lower, than any other first class Ineulated Wire.

We shall be pleased to mail Catalogues with Terms and
DiscountB for Quantities.

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St., Boston, Mass.

Henht a. Claek,
Treas. and Gen'l Mgr.

(Send for Catalosue-

Hekbebt H, Eustib,

Freat. and Electrician

U k
MANUFACTURERS OF HIGHEST GRADES OF

Rubber Insulated Wire and Cables for Aerial. Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N J.

(
JOHN A. BOKBl,ltlG'H SONS CO., Cblcago, 171 liBke Street.

AGENTS' - '^'^'^ FHANCISCO, as and 37 Tremont Street.
NEW YOBK, 117 Uberty Street.

HAYDEN-BOOKER MF& COMPANY,
^lanufactarers of all kinds of

OPEN AND CLOSED CIRCUIT CELLS,
And Dealers Id

Everything in tlie Battery Line.

3140 DeKalb St., - - - St. Louis, Mo.

M. M. HAYDEN, President and Manager.

mi^rsm THE
CoDsoMalfiil Electric Slorase Company,

BRUSH PATENTS,
Licenses Granted.

EDISON BTJ1I,DIN6. NEW YORK.
DBEXEL EUII-DING, PHILAUELPHIA.

Correspondence School of Technology,
djEVELAIViD. OHIO, Instruction by Correspondence, Electrical, Steam and other Branches of
En^neering.—E P.Roberts, M, E.; G. T. Hanchett, 8. B.; Oscar Antz, M. E.; Jas. Ritchie, B. S.; Frank
C. Osboru, C. E.; F. Tensen; L. S. Siebel; H. J. Cook; J. N. Richardson. Send for Circular.

L.eadiD£

COOKE SHADES

AND STAND.
SHADES (patented), made of thin,

polished brass, lacquered, brilliant,

beautiful, light and entirely new. Easily
and securely adjusted to standard sock-
ets. (No Collar.) Price ^600 per

doz. Good discount to trade.

STANDS (patents pending:). Set

screws, front and back, elevate, turn
and hold the lamp at desired angle,

saving the eyes. Price $2.50 each.

Discount to the trade.

A set of samples (as shown in cut), sent

on receipt of $3 00.

Write for folder, etc.

appointed exclusive agents.ig local supply houses

E. D. COOKE, Manufacturer,
901-4 Unity Building', - - CHICAGO, ILL.

M Will Oblige

Both Advertiser and Publisher
by mentioning the WESTERN
ELECTRICIAIV when writing
to advertisers.

WECO CARBON BATTERY.
High ElectromotiYe Force. Small Internal Resistance.

LITTLE LIABILIT7 OF 0ARB0I7 BBEAEINQ IN SHIPMENT.
SUITABLE FOB BELLS ANH QAS LIQHTINQ.

Prices on Application.

WESTERN ELECTRIC COMPANY.
Chicago—

THe-w Vork-
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Establibhbd im 1861.

E. BKGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QAJS AHD ILICTRIC
FIXTURES.

ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET.

CHICAGO.
BKUICH STORl

SI 84 Michigan Avenu«>

One 50 light American arc dynamo, with fifty

lamps, Id first-clasd conditiOD, $1,000; oneSO-Ilght,
1,200 C. P. Gramme Thomson-Houston arc dynamo,
$750; ISO ampere alate baae D. P. Bwitches, each §6;
100 ampere slate base D. P. switobes, each $3.50; 60
ampere slate base D. P. switches, each $2; Ajax
railway switches, lOQ to 400 amperes, single pole,
quick break. $5.00. •

CHAS. £ GR£GORY CO.,
47-49 S. Jefferson St., CHICAGO.

FOR SAIi£.
In alternators we have 300 T.-H., 500 and 750

Westioghouse 1, 2 and 3,0 Slattery.
In arc '20, 30 and 45 Brush, 25 and 50 T.-H. and a

lot of T.-H arc lamps, K2 and D,

Rose Electric LiaM Snpply Co.,

ST. LOUIS, MO.

For man with from $10,000 to $20,000 to manufac-
ture electrical apparatus in prosperous city In
eonthern MlcbiRan.
New factory will be given to such a mat: or com-

pany upon certain easy conditions.
Address '^Electrical Ensinoer,^^

Care Western Electhician,
6 Lakeside Building, Chicago.

POSITION WANTED.
Young man desires posl'lon by July Ist, as

dynamo tender in some good light or power sta.
Uon, or as general house electrician with some
good firm. Can take complete charge of all ma-
chines, switchboard and lines, and do all necessary
repairing Good references given. Have last been
wllh Edleon General Electric Co. Correspondence
solicited. "A. J &4 , Klectriclan.)*

care Western Electrician,
6 Lakeside Building, Chicago.

Wanted, an Electric Light Plant.

An experienced central station manager
wants to lease, with an option of purchase,
an Electric Light Plant in a city of from
5,000 to 10 000 inhabitants. Will put plant
in first-class order and furnish new apparatus
necessary to put plant on an economical run.,
ning basis. Location must be in the south
or west. AAiress "MANAGEJf,"

Care Westebn Electbigian,

6 Lakeside Bldg., Chicago.

For Rent-In THE BEIyDBSr, *95,
397, a«» Belden Avenue, Coiner
Fremont Street, short distanee
west of lilucoln Park, Chicaeo.

A seven room CORNEE flat with all modern ap-
pointments, including steam heat, janitor, gas
range, gas grates and logs, hot water, refrigera-
tor, Blde-board, three wood mantels, handsome
oak and piacble entrance, private storeroom and
laundry; every room as light as day; the only va-
cant flat in the building; rent reduced to $50.00.
J. B. Carney, on premises, or at 6 Lakeside Build-
ing.

Summer Resorts of Wisconsin.

Excursion tickets to the Summer Resorts
of Wisconsin are now on sale by the
Chicago, Milwaukee & St. Paul Railway.
Special low rates on Friday and Saturday
of each week for tickets good to return
until Monday. For further information
apply at Ticket Office, 207 Clark St or
Union Passenger Station, Canal, Adams
and Madison Sts.

THE WONDERFUIi

D'UngerJilephone.
Highly Important to Telepbone Users.

BEWARE OF INFRINGING!

The D'TJnger Long Distance Telephone (the
"Far-Away Talker") can now be bad for use in
Telephone Exchanges on a small annual royalty,
and on no other terms. It is constructed
under numerous patents, ei'pecially Patent No.
390,575, granted Oct. 2, 1888, which is not only
the first, but tlie only unclisputeit anU
indisputable valid iiatent granted for
an Ali-Carbon Iflultiple-Cuntact Kli-
crophonie Telephone Transmitter. All

all-carbon multiple-contact telephone transiult-
ters built without or under pfttents granted since
Oct. 2, 1888, are fnfrin^renients upon Pa-
tent J^O, 300.575—3 fact to be borne in mind
by persons contemplating the use of Telephones.
The "D'Unger" is the only self-cleaning tele-

phone in the world. It sends speech one (l)mile
or five thousand (5,000) miles in a perfectly clear
manner; can be operated at half the ordinary ex-
pense; Is always in order, and has for its Eeceiver
a Patent Compound Magneto, making but one
magnetic field- It has likewise Paul D^Un-
ger's Patent Diaphragm Regulator, which prevents
the words from running together. As a whole It

is complete, cannotbe surpassed, and has no equal.
Pronounced by all unprejudiced electricians to be
the Peer of Telephones. Address

D'Unger Long-Disfance Telephone Co.,

Palmer House, Chicago, ill.

No D'Unger Telephones can be had for ex-
changes, except through me. B. D^UNCIER.

BOLGIANO'S

Electric M Water Motor.
Current Free as it connects with any fau-
cet. Sample, $6.00. Wholesale and retail.

THE BOLGIANO HANnFACTDRING CO.,

415 Water St., BALTIMORE, MD.

E.W. BLISS CO,,
14 John St., BROOKLYN, N. Y.

9 -

9

e

This Press la Designed for

Cutting Armature Discs
ranches. Shears, Drop
Hammers, Dies, £tc..

For Electrical ^Vork.

The Stiles & Parker Press Co.

Slilwell's Patent Live Steam-Feed Water Pnrifier.

Removes all Impurities.

Entirely prevents scale in Steam
Boilers. Catalogue on application.

STILWELL&BIERCEMFG.CO,

DAYTON, OHIO.

The "New Era"
ELECTRIC

GAS LIGHTERS.
Newly Improved.

Are the only Klectric
liierUters niacl*^ that
are saccesMfally oper-
ated by the Itey,

Which always Indicates whether
the gas ia on or off. Safe, re-
liable; will not fail to light;
hhve Interchangeable stems; are
adaptable to any fixtures, and
fully guaranteed , Made in 5
slyles but all on the eame gen-
eral principle as style shown.
Candle, Billiard, Argand. Our
Victor with side lever, is a
little wonder.

AMERICAN ELECTRIC CO.,

Sole Manufacturers,

1 02 Pearl St , Boston, Mass.

Send for Circulars.

WISCOAISIAT Iil<i;HT ROAttHTEB.{

liesl luid fn]f-l ftll round road machine in the
market. W'hi't-ls :iu inch, tangent spokeH; Gear 57
inch. Morgan & Wright Pneumatic Tires. Ball
bearing throughout. Absolutely doet proof. Weight,
all on, 37 lbs. Price t55. Terms GO days or 5 per
cent, discount In 10 days. In order to save book-
keeping and other expenses, we will give lu per
cent, discount for cash if same accompanies the
order, or will ship 0. O. D. lees 7(4 per cent, dis-

count, wllh privilege of seeing machine before pay-
ing for, same. This wheel is fully guaranteed.

Columbia CarrlHge nnd Cyi^e Vo .

No. 10 Broadway, Milwaukee, Wis.
Keferences: Any bank in the city of Milwaukee.

STUDY ELECTRICITY AT HOME
By OUT correspondence method. Thorough Instruction, with FKEE APPARATUS. Moderate terms.
Diplomas awarded. Catalogue free. Hrientlfic IMaentnist Co., 90-91 Atwater Bldg., Cleveland,O.

INSTRUCTION^'MAJL
In Arcbitecture, Architectural Drawing',
Plumbing, Heating' and Ventilation
Bridge Eneineeriner, Railroad Engineer-
Ing, Surveying and Mapping, Mechanics,
Mechanlcai Dra«ring, Mining, Englieh
Branches, and

ELECTRICITY
Diplomas awarded. To begin students neea

only know how to read and write. Send for FREE
Circular of Information stating the subject you
think of studying to THE CORRESPONDENCE
SCHOOL OF MECHANICS AND INDUSTRIAL SCIEN-
CES, Scanton, Pa.

4000STUDENTa

^portation....m.miiiiiiiiiiii.|

I
Cheap

|Trans=

One-twentieth of a cent a mile, on
the Imperial Wheel. Cheaper than
other bicycles because less repairs are
needed. Our convincing catalogue for

the asking.

AMES & FROST COMPANY
CHICAGO, ILL.

%^^'imL«KVAx%'iL«Kvxxwv'v'wim^vw^%^%'v\M.\\<<

AMERICAN HARD FIBRE CO.,
MANUFACTUKEKS OF

Hard Fibre in Sbeets, Rods, Tnbes and Special Shapes

FOR ELECTRICAL PURPOSES.
Colors : Red, Gray and Black. Write for Catalogue and Prices.

HuEBEL & Manger,

BRONZE PUSH
BUTTONS,

WINDOW AND
DOOR SPRINGS,

FLOOR PUSHES,
SWITCHES.

Send for New Catalogue.

Slannfaotnrers,
286-290 Qraham Street, BKOOKLTN, N. T.

DOVETAIL CEILING CUT-OUT
For Cleat, Concealed
or Moulding Work,

The liest Ceilii Cnt-Ont Mi
Requires no screw driver to detach cap.

Makes perfect contact.

Neat in appearance and tcell matie,

ORDER DOVETAIL—You will like them
better than any 6ther style.

—WE ALSO MAKUFAOTDBE—

Switches, Sockets, Receptacles and the Wa-
terhouse- Gamble Arc Lamp.

All Supply Dealers Handle
our Specialties.

The PerliDsElec. Switch li. Co.,

Factories: HARTFORD, CONN.

Cliicago Office and Storeroom:
1686 Monadnocli Building.

a. W. OONOVEB, Kepresentative.



June 16, iJ WESTERN ELECTRICIAN. xin

VICTOR TURBINE WATER WHEEL.
The attention of ELECTRIC COMPANIES is called to this CELEBRATEDWATER WHEEL as particularly aflapted to their use on account of its re-

markably steady motion, high speed and great Efficiency, and Large Capacity
for its diameter, being double the Power of most wheels of same diameter. It is

used by a number of the leading electric companies with great satisfaction. In the
economical use of water it is without an equal, producing the highest per cent, of
useful effect guaranteed. SEND FOR CATALOGUE AND PARTICULARS.
Our Horizontal "Victor" is highly recommended, as no gears are required and

it can be belted directly to dynamo.
The accompanying engraving represents a pair of of 13-inch VICTOR TUR-

BINES arranged on a horizontal shaft with Cast Iron Flume, Draft Tubes, End
Bearings for Shaft and Driving Pulleys complete, all mounted upon a substantial
cast-iron bed plate. The entire arrangement is very complete and strictly first-class

in every particular. We are now prepared to furnish Victor Turbines, either single
or in pairs on horizontal shafts, and where the situation admits of their use, we
recommend them.

STILWELL &. BIERCE MFG. CO., Dayton, Ohio.

THAT FOR

HOliDING-UP FOIVER,
1TIIIIFOR9I1TY OF CTTRRESiT,
EliECTRO-MOTIVE FORUE,
liOW INTBRNtAIj RESISTAKCe,
CliEANLINESi),
EVJBSITVAIi CHEAPSi£($S,

v0 ttowBLE mimn^
* * Is the best Cell in thfs or any other ^^

Country.

VK^
bmtesk

"0.,

SS John St., K. Y.

:2;irLCS, Sal--a.m.monia.c, JLcid Cells, K^tc.

The Standard Open Circuit Bat-
teries of the World.

Send fob Cikculak and Prices.

THE LECLANGHE BATTERY CO.,

tit to 117 fast 131st St., H. Y.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Crives more power as to diameter irith a

higher percentase ofuseful effect than any other
WBttr-TFheel heretofore made. Alislzea, right and left

hand, aro bailt from patterns perfected under eyetematlo teste In
the Holyoke Teetlng Flume.

Parties having power plants which are unsatisfaotory, and
those contemplating the improvement of powersj will find It to

their interest to confer with me, as I am w^illiHg to guar-
antee results Avhere others have failed, no mat-
fer "What make of turbine has been in use. STAT£
RVUriRSaiENTS AND »£NI> FOR CATA-
i^OOIJE.

S. MORGAN SMITH. York, Pa.
Estimates famished for complete power plants and

results guaranteed.

The New Yost
1894 Model.

GRAPHITE SPECIALTIES
FOB EI^EOTBICAIr USES;

GrmpMte Bods of Tarlons Iiensths, firom 1-5 Ohm to lOO Ohms Beslstanee
to tho ineh. Uraphite Boxes and Crndbles, Beslstlns Haata

of 4,000 Degrees. Iniiainea HladUr AnswereoT

lOS. DIXON CRUCIBLE CO., Jersey City, N. J.

Constructed on principles radically Its own, In-

suring results always soughs for but absolutely
unattainable in the construction of any other ma-
chine. It is pre-eminently the telegrapher's and
professional stenographer's typewriter.

Let us send you catalogue.

The Yost Writing Macbine Co.,

.'69 La Salle St., CHICAGO.

VULCANIZED FIBRE GO.

EiSa?.A.3BXjXa»TT-FIJJ 1873.
8OL.I: nAKUFACXEBEBS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Blaclc and Gray. Send for Catalogue and Prices.

wiilaHMeTOMlpEi. The Standard Electrical Insulating Material ofthe World. OFFICE:
14 DEY ST., N.'C.

THE

GMart Momers
HORNBERGER ELECTRIC MFG. CO.,

ELKHART, INDIANA.

STEPHEN B. ELKINS, Proat. PATRICK EOAN, Seo'y. H. J. HANFOKD, Gen'l Mgr.

The Harrison International Telepiione Go.

AGENT'S

TERRITORIES

NOW
BEING

ALLOTTED.

WRITE

AT ONCE.

WHAT MONEY CAN EARN AND
THE PEOPLE SAVE BY

MEANS OF THE

Harrison Meraatioial Telephone.

fVe either sell our telephones out-
right or lease them for a term

of years.

This company owns Letters Patent No, 476,200,
granted to E. M. Harrison May 30, 1892, and Let-
ters Patent No. 499,108, granted to E. M. Harrison
June 6, 1890, for a complete electric speaking
telephone operated by battery; and owns Letters
Parent No. 435,295, granted to William Hutson Ford
August 26, 1890, for an automatic switchboard. Our
patents embrace every device necessary in the
construction of a telephone plant with either
manual or automatic switchboard.
Prospectuses furnished by addressing the Com-

pany at their offices,

44 and 46 WaU »t., IVew Yorb.
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PARTIOULABLY ADAPTED TO DEIVING

Electric Light and Power Stations
On accouDt of Its blgh efficiency at all etagea of gate, HteadineBB of motion and eaey working pate, the con-
etraclion of which makes It the most secBltive to the actiun of a governor of any wheel on iho market.

MMM|ff« p^\^ ^i>A*r Al /\#«i3e Iltuetratlng various styles of setting on both veiilcal and
OCril' rUK WAlALUCiUfc horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,
SUCCBSSOHS TO

STOUT, MIIiLiI^ A TKIIFIii:. DATTON. OHIO.

Artistic Slate
FOB

8wlfoh Boards,
snitch Bases.

Uheostat Boxes and Bases,
Battery Boxes and Covers,

Fnse Boxes and Bases,
And for lamp Bases.

All Purposes Requiring

Slate, plain or finished.

We sell the finest Vermont slate, and finish In

Dull Black.
Polished Black,

Bloodstone or Marbleized.
Italian, Tennpnsee, and

Vermoot Marble,
Mexican Onyx and

€irained Woods-

Very low prices quoted on sizes to order.

The Independent Electric Co.,
SSth St. and Stewart Aye., OBICAOO.

WANTED.
We will pay 25 cents each for

clean copies of the Western Elec-
trician of June 18, 1893, Volume X,
Number 25.

WESTERN ELECTRICIAN,
6 Lakeside BnlldlnK. Chlcafo.

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for office ot

home use, is issued by the Burlington
Route. Copies will be mailed to any ad-

dress on receipt of twelve cents in postage
by P. S. EusTis, Gen'l Pass. Agent, C B.
& Q. R. R., Chicago, HI.

OBDKIIIS
For any electrical book published filled

promptly on receipt of price.

ELECTKICIAN PUBLISHING COMPANY,
6 Lakeside Building, Chicago.

FUSE WIRE) correct
I Carrylnc

AND LINKS V capacity.

FOR ALL SYSTEMS. ) ^"'"rum'rm.

The Independent Electric Co.,

39th Si. and Stewart Ave., Chicago.

HART FLUSH SWITCHES.
5 and 10 Ampere Single Pole.

10 Ampere Double Pole.

10 Ampere Three-way.

The Only Snap Switch that has

PROVEN A SUCCESS.

For Sale by All Supply Houses.

THEHART&HESEMMMFGCO,,
HABTFORO, COXJW.

Exhibit at the World's Fair, Section S, Space 5, South-

west Gallery Electricity Building.

C-S SPECIALTIES.

G-S Flush Double Push Switch.
single Pole—Double Pole—Commutation; 3 Wire, 4 Wire.

C-S Flush Key Switch.
single Pole—Double Polo—3 Wire.

C-S Flush Automatic Switch.
Single Pole.

ELECTRICALLY
MECHANICALLY
ARTISTICALLY PEERLESS.

0-8 F Insb Donble Pneh Swltoli—Double Pole.

THE CUTTER ELECTRICAL & MFC. CO.,
gy So. lltH street, PHilaaelpliia, Pa., V. 8. A.

We Announce Another Cut in Prices on Our

ALTERNATING and CONTINUOUS CURRENT

Arc Lamps--

Send for our New Discounts and also for Beduced Price List on

The Celebrated NOrnberg Carbons.

GENERAL INCANDESCENT ARC LIGHT COMPANY,
TVo. 607.

D.C Lamp.

169 Adam8 Street,

CHICAGO.

NEW YORK.

S. BERGMANN, President.

«o. iMitS.

A. C. jLanip.

572 to 578 First Avenue,
NEW YORK.
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BuCKExE TO FIT ANY
STANDARD SOCKET.

Judge Rioks' decision against the
Edison Company and in our favor,

frees these lamps from any taint of

infringement. Order no other.

Monadnock Building. Chicago. THE BUCKEYE ELECTRIC CO., Cleveland. O.

Judge Coxe ofthe United States Circuit Court
UIS9II8JSES SUIT OF

INTERIOR CONDUIT CO. vs. EUREKA ELECTRIC COMPANY.
The Judge says ''that this patent rests U2)on an exceeding/!/ vague and shadowy foundation."
Send in your orders for Vulca. It Costs One-Third Less than any tube in the market. Bushings all sizes,

NXSlTir irORK INSUXjiATZSD TTITIRZ: COIKEPANir.
Just WHAT EVERY YOUNG ELECTRICIAN WANTS

:MODEL DYNAMO-MOTOR
/ILL DECOMPOSE WATER

^ECTRO PLATING
^<IN|CANDESCENT

|MACHINER^\i:'^'^P2
g^c. t

'
-'--

^CIRCULAR UOAZM--^'^m
ELBRIDGE ELgCT'L MFG.CO. ELBRIDGE.NY.

YOn ffILL OBLIGE

Both Advertiser and Publisher

by Mentioning the

TELEPHONES!!
This company ia mannfacturlng

A Compound Magneto Telephone
which it sells outright under a guarantee both as to efficiency and as against infringe-

ment of patents.

It talks as well over one hundred miles as any other Telephone talks over one mile.

This company is also prepared to fully equip Telephone exchanges, (furnishing
everything from the telephone to the wire and poles). Private lines, Factory plants,

etc. , and do all kinds of construction work.
Send for circulars and price lists.

WESTERN TELEPHONE CONSTRUCTION CO.,
530, 540 and 541 Slonadnock BIk., Chicago, III

Cleats, 2 or 3 wire, glazed, $30. V IjOOO

Insulators, " 12.
"

Rosettes, fuselesa, " 6." 100

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

•.• INSULATOR COMPANY,
IS Custom ^ouse St., Boston.

^^ost ID-cLraTole ^a,tter3r Cells rroca.-cLced..

When Writing to Advertisers.

C9

ea

4*o

a7Xl.TTSrrE3X>

m^w

W
ft-

DB CD s

=c ft

00

Manufactured by The Butlof Hard Rubbef Co., 33 Mercer St., W. Y.

^-. F^IBRK CONDUIO^.
"tr Th.e Best Underground. Conduit for Electric "Wires.

LIGHT, STRONG AND DURABLE. NOT AFFECTED BY ACIDS OR ALKALIES.
A PERFECT INSULATOR.

"Write for Information. Send for Nevr Catalogue,

Manufactured Exclusively Un^er ISaaic PatcntSt By

257 Broadway, NEW YORK.
WORKS: ORANGEBURGH, N. Y.THE FIBRE CONDUIT CO.,

CSIC-^G-O, TTvTsLToasliL -^TrenvLe a/nd. T^bJ^o Streot.
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A NEW WORK.

THE TELEPHONE

HAND-BOOK
By Herbert Laws "Webb,

About 175 Pages. Profusely Illustrated.

Price, postage free, $1.00.

ELECTRICIAN PUBLISHING COMPANY,
6 LAKESIDE BUILDING, CHICAGO.

READY AUGUST 1st.

Uniform in size and style with the other

works of our famous Hand-Book series,

of which 40,000 copies have been sold

to date. Practical subjects treated in

plain language by practical men.

A TIMELY BOOK.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a. i. e. e.,

Consulting Electrical Engineer,

Specialty: Electric Kailways and Power Sta-
tions.

43G Kookery, Chicago.

Chas. G. Armstrong,

Expert and

Electrical Engineer,

Anditorinm Tower, Chicago.

1

William D. Ball, b. s. (e. e )

Consulting Engineer,

1627 Honadnock BIdg.,
Chicago.

Telephone Main 394(1.

0. M. Stone,
Electrician,

Good worJi, square work, perfect work; juet
Buch work as our castomerB want. Fine house
work and repairs a specialty. Private lines

built complete.

aco 8. Clark St., Chicago.

N. S. Amstutz,
Mechanical and Electrical Engineer,

New Electrical Devices Perfected for
Shop Construction.

TeBtB, Plans, Estimates,
Supervision and Expert Oplaiona.

5*6 The Cnyahoga. CleTeland.O.

The Louis K. Comstock Co.,

Electrical Engineers

and Contractors,

1437-38 Slonadnock BIk., Chicago.

Goltz & Sinclair,

Electrical Engineers and Contractors,

Manufacturers' Agents,

Tel. 912. Agents for Ideal Engines.

Academy BEdg., Sliin^aukee. AVig.

Gustave Monrath, c.p., i. e.

Electrical Engineer,

Contractor for Electric Light and Electric
Power TransraisaioQB.

1417-1419 Monadnook Building,
Cliicaeo.

Wm. H. Bryan, m. Am.soc.M.E.

Mechanical and Electrical

Engineer.

Ooneultations. Eeports, Estimates, Plans, Speci-
fioatioDS, S'lperinteDdence, Tests, Purchasing.

Turner Buildins. St. Lonis.

The Consolidated Eng. Co.,
Designers and Builders of Electric
Light and Power Plants, Electric
Bflilways, Water Works, Ice Making
and Kefrigerating Plants.

831 Pine Street. - - - St. Louis.
Alfred 0. Einstein, Prest. and Treas.

Thomas V. Hall, Vice-Prest and Secy.
John A. Henry, Siipt. Electrical. Con.

Frederick L. Merrill,

Electrical Engineer,

Specialty: Storage Battery Work.

304 Bookery, Chicago

Harry G. Osburn,
Electrical Engineer,

S3*J lia Salle Street, Clilcaso.
Telephone, Harrison 306.

Estimates and Specifications prepared.

Special Attention Given to the
Sttpffvision of Rleclricftl JV'ork.

The Allen- Hussey Co.,

General Electricians,

Engineers, Contractors.

Established 1889—Incorporated 1892.

Telephone, Harrison 712.

818 JHedinah BIdg., Chicago.

Montgomery H. Johnson,

Consulting Electrician,

Specialty: Designing Electrical Machinery and

Apparatus.

Slartin Bldg., Utica, BT. Y.

E. P. Roberts & Co.,

84, 35, 36, 37, 28,
Brainard Block,

E. P. KOBEKTS, M. E.,

A. S. E. E,
A. I. E. E., Cle-reland, O.
Etc., Etc.

BINDZSRS
For the "WESTERN ELECTRICIAN,"

—Ax.oo.

YOU WILL OBLIGE
Both advertiser and publisher by men-
tioning the Western Electrician when

writing to advertisers.

SILK BRAID
For Incandescent

Lamp
Filaments.

^ \ The greatest care taken in prodncing a uniform article.

BOSTON BRAID MFG. CO.,
27 Beach Street, Boston, Mass.

BINDERS WESTERN ELECTRICIAN,

ONE DOLLAR.

J. C. BRILL COMPANY, - - - PHILADELPHIA.
BUILDEES OF EAILWAY AND TEAMWAT OAES OP ALL GLASSES.

Special attention Riven to the building of Electric Motor and Trail Cars.
•Eoildera of Brill No. 21 Truck with solid forged frame, and "Eureka" Maximum Traction Pivotal Truck,

"IDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

UANCFACTTTRBD BY

PHILLIPS INSULATED WIRE CO.
NEW YORK OFFICE: 39-41 Oortlandt Street. FACTORY: PAWTUOKBT, R. I.

AeSNCIEB

:

Electric Appliance Co., OHICAeO. Partrich& Carter Co . PHII.APgliPHIA. Electrical Ensincerlng Co., MlBfWEAPOIiIW.

WESTINGHOUSE ELECTRIC & MANUFACTURIN6 CO.
}

'ITTa-^THLOrl

We manufacture Complete Installations of

EI^ECTRICJLIL JLFPiLRJLXXJS
For CENTRAL STATION ELECTRIC LIGHTING,

LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BKANCH OFFICES IN ALL LARGE CITIES.
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ELECTRICITYJOR^ ENGINEERS.

Part I, 268 Pages, $2.00. Part II, 156 Pages, $1.00.

WHEN ORDERED TOGETHER PRICE IS $2.50.

Both WotUs Profit9ely Illustrated. _9"Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I.-CONTENTS.

CHAPTER I.

Electricity—Positive and Negative—Conductors, I^on-

Conductors and Insulators — Electro-Motive Force —
Volts—Resistance—Ohms—Current—Amperes.

CHAPTER II.

Dynamos—Magnets— Field Coils—Electro Magnets
—Permanent Magnets.

CHAPTER III,

Armatures, Construction of, Different Kinds of

—

Commutators, How Made and Connected—Heating of

Armatures—Eddy Currents.

CHAPTER IV.

The Current— How Produced — Induction— Series

Wound Dynamos—Shunt Wound Dynamos—Exciting
the Fields—Consrant Current and Constant Potential

Dynamos—Serick, and Parallel—Parallel Or Multiple Arc
System.

CHAPTER V.

Incandesceni Lamps — Filaments — Connections—
Flashing—Exhausting— Testing— Candle Power—Oper-
ated in Series—Automatic Cut-Out—In Multiple Arc or
Parallel— Multiple Series— Multiple Series Cut-Out—
Three Wire System.

CHAPTER VI.

The Arc Lignt—How Formed—Causes of Unsteadi-
ness—Remedy—Effect of Shades or Globes—Shape of
Carbons under Different Conditions of Burning—Arc
Larapj—Regulating and Cut-Out Mechanism—Action
of Current—Clutch Lamps—Clockwork Lamps—Double
Lamps—Troubles in Lamps,

PART II.—CONTENTS.

CHAPTER I.

Alternate Ctiirent Dynamos—Principles of the Field

—

Field Current Armature—Winding—Connections—Lamin-
ation—Different Types of Alternators—Regulation—Lead-

'

ing Systems—The Brush Generators—Magnets—Arma-
ture—Principles of Induction.

CHAPTER II.

Dynamos, Continued—The Mordey Alternator—Sta-
tionary Armatures—Field Magnets—Ferranti Armature

—

Field Magnets—Winding—Col lectors.

CHAPTER III.

Dynamos, Concluded—Siemens Dynamo—Best Mag-
netic Circuits—Stanley Constant Current Dynamo—The
Armature—Self Induction—Regulation.

CHAPTER IV.

Induction Coils— Converters—Transformers— Econ-
omy of Distribution—An Electrical H. P.—Losses in
Conductor—Induction Coils^Effect of Induction—Trans-
formers.

CHAPTER V.

Transformers, Continued—Induction Coils—Convert-
ers—Transforming Up and Down—Design of Transform-
ers—The Static Charge—Protection Against— Grounding
the Secondary—Other Devices—The Foil Protector-
Different Types of Transformers.

(

CHAPTER VII.

Commutators and Brushes—The Brush Commuta-
tors— Brushes— Different Styles of Brushes— Double
Brushes—Single Brushes—Troubles with Commutators
and Brushes— Correct Position of Brushes— Sparking
at Brushes — Care of Brushes and Commutators —
Flashing.

CHAPTER VIII.

Current Regulation—Hand Regulation—By Position

of Brushes— Resistance Box—Resistance Coils.

CHAPTER IX.

American System of Automatic Current Regulation

—

The Dynamo—Regulator—Action of Regulator.

CHAPTER X.

Brush System of Automatic Current Regulation

—

Brush Armature—Diagram of Circuits through Dynamo,
Regulator and Lamps—Dial or Regulator—Care and Ad-
justment of Dial—Dial Controller'—Circuits and Connec-
tions of No. 8 Brush Dynamo—Circuits of Compound
Wound Constant Potential Brush Dynamo.

CHAPTER XI.

The Edison System—Automatic Regulator—Circuits

of Regulator—Circuits of Dynamo—Action of Regulator

—

Howell Pressure Indicator—Diagram of Circuits—De-
scription of Parts and Operation.

CHAPTER Xtl.

Excelsior System of Automatic Current Regulation—
Dynamo—Armature—Diagram of Circuits—The Regula-
tor and Motor—Action of Regulator.

CHAPTER XIII.

Schuyler System of Automatic Current Regulation

—

Dynamo—Armature, Commutator and Brushes—Diagram
of Circuits in Armature and Field—Regulator—Circuits

in Regulator.

CHAPTER VI.

Transformers, Concluded — Fuses — Regulation —
Winding of Transformers—Connecting to Circuit—Regu-
lation—Safety Fuses.

CHAPTER VII.

Parallel System—Series Arc Light System—Diagram
of Circuits—Parallel System—Primary Circuit—Secondary
Circuit—PUcing of Transformers—Fuses—Diagram of

Series Arc Light Circuit.

CHAPTER VIII.

Lines of Force—Hysteresis—Magnetic Penetration

—

The Circuit of Lines of Force—Experiments with Mag-
net—Rapidity of Reversals and Hysteresis.

CHAPTER IX.

Arc Lamps—In Series—The Westinghouse Arc Lamp
—Diagram of Circuits in Lamp—Action of the Mechanism
—Flat Carbons.

CHAPTER X.

Arc Lamps, in Multiple—Slattery Differential Lamp
—Mechanism of Lamp—Its Operation.

CHAPTER XI.

Measuring and Indicating Apparatus—Instruments

for use with Alternating Currents Differ from Those Used
with Continuous Currents—Ammeters—Voltmeters—De-
scription of Several Forms of Instruments.

Orders Promptly Filled on Receipt of Price.

CHAPTER XIV.

Thomson-Houston System of Automatic Current Reg-
ulation—Dynamo—Armature—Commutator and Brushes

—

Controlling Magnet—Wall Controller—Diagram of Cir-

cuits—Air Blast.

CHAPTER XV.
Waterhouse System of Three-Brush Automatic Cur

rent Regulation — Dynamo— Extra Brush— Resistance
Coils and Regulator.

CHAPTER XVI.

Ampere Meters—Tangential Scale—Solenoid Meters.

CHAPTER XVII.

Voltmeters—Pressure and Potential Indicators.

CHAPTER XVIII.

Testing—Galvanometers—Astatic Needle—Differen-

tial Apparatus.
. CHAPTER XIX.

Wheatstone Bridge or Electrical Balance—Diagram
of Circuits and Methods of Use—Bridge and Rheostat

—

Round Form—Square Form.

CHAPTER XX.
The Magneto as a Testing Instrument—Armature

—

Field—Bell—Diagram of Circuits.

CHAPTER XXI.
Coupling Dynamos Together—In Series—In Shunt

—

Series, Shunt and Compound Wound Machines.

CHAPTER XXII.
Switches and Switchboards—Loop Switch—Plug

and Socket—Change over Plug and Socket— Conclusion.

CHAPTER XXIII.
Electric Motors, General Principles the Same as in

Dynamos—Types—Shunt and Series Motors Suitable for

all General Purposes—Regulation of Shunt Motors—Of
Series Motors—Counter E. M. F.—Direction of Rotation
and Direction of Current—Starting Motors—Diagram of
Connection.

CHAPTER XII.

Measuring Instruments, Continued—Hot Wire In^

struments—The Cardew Voltmeter-
ment—Low Potential Voltmeter.

-Details of the Instru-

Voltmeters-

CHAPTER XIII.

-Double Coil Voltmeter—Two Types.

CHAPTER XIV.

Spring Meters—Curled Spring Meter.

CHAPTER XV.
Twisted Strip Instruments—Diagram of Connection-

and Operation of Instrument.

CHAPTER XVI.

Recording Meters—Stanley Meter—Construction and

Principles of Operation — Diagrams of Parts— Slattery

Induction Meter—Description of Parts and Principles of

Operation—Watt Meter—Thomson Meter.

CHAPTER XVII.

Generators in Parallel—Difficulties in Operating

—

Alternate Current Generators in Parallel—Arrangements
of Circuits and Machines for Operating in Parallel—Dia-

gram of Common Arrangement of Machines and Circuits.

CHAPTER XVIII.

Ohm's Law—Strength of Current—Formulas and Ex-
amples—Power and Heating Effects of Currents.

CHAPTER XIX.

Ground Alarms and Leak Detectors.

Postage Prepaid.

ELECTRICIAN PUBLISHING CO.,
6 LAKESIDE BUILDING, CHICAGO.
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BALL ENGINE CO.,
Improved Heavy Duty Engines for

Electric Lighting and Railways.
DIRECT CONNBOTED and BELT DRIVEN.

T. W. PARKER & CO., General Agents,
30 Cortlandt Street, NEW YORK CITY.

CHICAGO OFFICE.
506 "The Rookery."

The "CLIMAX"giER
Tbiee Boilers Sold GMcago Edison Co.

The Only Boiler Tested at the World's
Columbian Exposition.

The only NON-EXPLOSIYE boiler made.

WilUaveyoQ money on coal,

Built in units from 50 to ISOO H. P.

MANUFACTURED BY

Send lui ne.i utalogne.

Clonbrock Steam Boiler Works,
Grinnell and Court Sts., BROOKLYN, N. Y.

DELAWARE HARD FIBRE COMPANY.
THE BEST OEI&INAL SDBSTITDTE TOR HARD RUBBER.

Adopted by the leading Electric Companies of tbe United States and Europe.

A jnore Satisfactory Insulator at Half the Cost.

Sena for Our Illustrated. Catalogue,

PACTOK'y, Wilmington, Del.,

St^re, 45 Long' Lane, LONDON".
-£CrCAQO AGENT, -v^

J. L. Thompson, 107 Dearborn Street.

SPEAKING TUBES and WHfSTLES.
Oral, Electric, Pneumatic and Mecb.anical

ANNUNCIATORS AND BELLS.
Fall liine Alirays in Stock.

W. R. OSTRANDER & CO.,
804 Falton St., New YoTb.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. Y.
^^Send for New OAtalogtje. Out August l3t.

t-^t (gconomigins of Suef anb TPafer

m any Steam Plant means simply ad-

ded earning power, and this we guar-

antee with our Vacuum Feed Water
Heater and Purifier. We also invite

attention to the Webster Separator and
Williames Vacuum System of Steam
Heating. ......
Catalogues of the above Mailed upon AppHcaLion,

Warren Wefiefer 5r ^-
NbwTork— 126 Liburty Street. Chicago—Monadnock Building.

Consolidated Gar-HeatingCo.,
Chicago, ill. ALBANY, N. Y. Coatecook, P, Q-

ooACf*ozt.a?.

Electric

Car - Heating.
Regulating Switch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

Practical Operation In More
Than SB Iieadins Cities in

U. 19. and Canada.

ANITOTTITCEMEITT.
The entire stock oE

drawings, patterns, fin

ished and unfiniehed en

ginea of the <iriddins8
Automatic type have

been pnrchaeed of the

Sioux City Engine Works
by TM£ VROW
iNEi^ii & com
PAWS' of Bayton, Ohio

who have secared the ex

clusire right to manufact

ufe under these patents

and have engaged the

servloeB of Mr. C ill.

Cfiddings^SI £..who
is the original designer

and patentee of this en

gine, as Superintendent

of their Engineering De
partment, and who will turn out strictly Hig'h Grade work for filectric Llelit and Bailway
Purposes. Having one of (he largest boiler manufactories in the country, they are prepared to

equip and install conaplete power plants ready for operation at prices which will defy competition.

Watch this Space for Change each Issue.

improved Bacine Higli JSpeedmm
30PERI0R REaOLfiTION
AND ECONOMY TOR

.

gECTRICllGHTlNG
AN^SENERAL -

^"^^

c^t PURPOSES

All Sizes carried in
stock.

Over 2,OU0 in
use.

Marine and
Taclit JEng-ines.

Porcupine
and Tubular

Boilers.

fiacine

nardware to., -works: eacinb, wis.

W. F, PARISH, General Sales Manager,
Home Insurance Building, CHICAGO.

%
Ready Made Cut Gears.
Ready Made Cast Gears.
Ready Made Brass Gears.
Gears Made to Order.
Gear Cutt ng
Gear Book, 15 cents.
Treatise on Gears. $1.00.
Catalogue free.

Gear Cutting Machines.
GEORGE B. GRANT,
Lexington, Mass.
Philadelphia, Pa.

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELECTRI-
CIAN when writing to advertisers.

.^...^^^.]l^l.^. PHOSPHOR-BRONZE
REC.TRAOE MARKS. InG OTS, CASTI NCS, WIRE, ShEET &C.

ThePHOSPHQR BRONZE SiVlElTINCCO.LlMITEO
-2200WashiwgtonAve.,Philadelphia.,Pa.

L ORIGINAL MANUFACTURERS OF PHOSPHOR-
"(S!/> "77~m " Bronze IN theUnited States AND Sole— - -c^. Makers of"ELEPHANTBRAND"Phosphor-Bronze,

DIRECT ELECTRIC,
The Latest

Improved Type
of Elevators.

HAVE YOU

SEEN OURS?
It lias many advan-
tagres over all others
nuTAv in tlie market.

For descriptive circular, or other

Information, address

MORSE, WILLIAMS & CO.,
1106 Franitord Ayenne, PHILADELPHIA. 108 Liberty Street, NEW YORK.
19 Pearl Street, BOSTON. 82 Church Street, NEW HAVEN.
426 spruce Street, SOBANTON, PA. 1116 E Street H. W., WASHINGTON, D. U.^ '

4*3 biKAHA BCIIiDINe. CHICAGO.
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WILLIAM. H. McKINLOCK, President. WALTER C. McKINLOCK, Secretary.

F. and B.

Compounds,
Paint,

Tape,

Varnish,

Motor Cloth.

Kester
Arc Lamp.

Vulcanized

Sheet,

Mod and
Tubing.

Xntric
Switches.

Kester

Commutator
Compound.

Knox Circuit

Breaker.

ABSOLUTELY WATEtROOF.
Tape will not vulcanize with heat.

Joints properly made with it will out-

last, under ordinary circumstances, any

wire covering.

We have one hundred 1 50 ampere

double pole polished brass slate base

Knife Switches which we will sell at

$6 50 in any quantity.

SEND IN YOUR ORDER AT ONCE.

N. I. B.
Wires,

Cables,

Tape and
Lamp Cord.

^''Metropolitan"

Incandescent
Lamp.

I. X L.

Triple Braid
Weatherproof

Wire.

Crocker-

Wheeler
Fan Motors.

Dayton
Electric

Ceiling Fans.

Metropolitan Electric Co.,
186 and 188 Fifth Ave., Chicago.
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mumm alternator
37 to 137 K. W., 1,100 or 2,300 VOLTS.

A Complete Line of Improved Switchboard

Instruments, Converters Etc.

WE STILL MAINTAIN THE LEADING POSITION WITH THE

Standard System of Series Arc Lighting

-.A.IO'ZS-

Multipolar Direct Current Generators.

STANDARD ELECTRIC COMPANY.
CEEICA.GO, IImIm.
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ECONOMICAL,
SAFE, THE STIRLING

WATER
TUBE SAFETY BOILER.

EFFICIENT,
DURABLE.

Branches !n all Principal Cities, Specially Adapted for Electric Light and Power Plants.

r.. General Offices, The Pullman Building, CHICAGO, ILL

INCANDESCENT LAMPS.
%

SlannfactnreA by

WRITE FOR REDUCED PRICES aooo to SOI 7 Pine Ht., St. liOnis.Mo.

STANDARD

"WARD"

ARC LAMPS.
You have seen our spe-

cial offer on 1,000 "Ward"
lamps, direct current. Well,

3 the sale is fairly under way.

If you desire anything in this

line, let us hear from you
quickly. State full particulars

and quantity that you wish

figures on.

Patent Sable IS THE BEST BELTING
... MADE . . .

"-^^fii^^h^^y Rawhide Belt.

SHCLTZ BELTING COMPANY, ST. LODIS, MO.

Agents In all Prlnclpltl Cities,

1 164 SDminer Htrert. Bo^tOIl.
BBANrHK8^^!^.'i Pearl !«treet, »ew York.

I ISO Kortli Sd street, Plilladelpbla.

PPCELAIN^fANUFAGTORY.

^''^'^^''^%r7^.g:

m^~ m-lsfGfiEENi St

ElBCtric CooMi k Silf 'J

Telephone Building,

New York.
Esiablisbed 1881.

Unity Building,

Chicaao.

Hard Rubber Electrical GoodSi
Telephone Receivers, Rubber Rods,

Hard and Soft Rubber Tubing,

Flexible Hard Rubber Tubing, Hard Rubber Sheets,

Bushings, Battery Cells, Nipples, Phonograph Tubes,

Window Tubes, Friction Tape,

Soft Rubber Socket Covers, Rubber and Leather Belting,

In fact, anything in Rubber.

The Columbia Rubber Works Co.,
R. T, WHELPLEY, Manager.

(Send for Prices. 159 Lake Street, CHICAGO.

REPAW'^.SNDINQ
\V^ CONVERTERS, RHEOSTATS, jAMPS J^^JM
5TANW00D MFG.Co.17™ ic ClARKSLS CHICRGO.

WORK THOROUGHLY TESTED AND SHIPPED ON DAY PROMISED.

PERU ELECTRIC MANUFACTURING CO.
P

FOR SPECIAL ELECTRICAL WORK OF ANY KIND
SEND TO US FOR ESTIMATES.

LACLEDE BATTERIES. HERCULES BATTERIES.

PORCELAIN and GLASS INSULATION .

PERU ELECTRIC MANUFACTURING CO.
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$3 per Annum. ropyrletit, ISgJ, by
ElectriclBD PuliJubing CuinpBny, Chicago. EVERY SATURDAY. 1 O cents per Copy.
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WIRU AND CABLES

PARANITE
WIRES a CABLES--^

ARE THE ONtT RUBBER INSUI-ATIONS MADE
WiRESAHOCABL£S

West of the Allegheny Mountains.
AGENCIES.

£lePtr1c Appliance Co., Chicago,
fiese Electrical Co., pes Moines.
T, W. Wolfe Electrical Co., Omaha,
4}ate City Elec. Sappiy and Con. Co,, Atlanta.
Cleveland Elec. Mfg. Co.. Cleveland.
Post-Glover Electric Co., Cincinnati.
Southern Erigineerlng Co,, Louisville.
Electrical Engineering Co., MinneapoUB.
AV. T, UBborn &Co.. Kaosas City.

MANUFACTURED BY

Tho Indiana &iibk& Insulated Vfire Co.,

Office, Marion, Ind. Factory, Jonetboro, Ind.

Boston Office, 220 Devonshire St., >»„_t w n.:.,!,.™ m«.
New York Offlce. 32 Frankfort St.. r""*^ "• ^"i^""- "g^-

Aetna Railway Insulators,

Anderson Line Material,
Manufactured solely by ALBERT & J. M. ANDERSON,

289 to 293 A Street, Boston, Mass.
Correspondence Solicited.

INCANDESCENT
i_Aivir=."NEW BEACON"

(N.&C. Patent.)
| g C. P. (S') 25 CtS.

Beacon Vacuum Pump & Electrical Company,
OHIOA.GO OFPICE, 323 Dearborn St. UlanafdCtnrerB,
FUiiiADELFHIA, OFFICE, 305 Hale Bldg. Irvlnetnu t^creet, HOitTOlV, 9IA.8S,

TLip ADni/p wlUpay for ItseH many times over in saving of commutators and brushes. Espe-
'"l- MDUwt. ciaUy adapted for carbon brushes, as it fills in and builds np the unequal points
of contact on the brushes. Postage prepaid, $1.50 per dozen. Send for a trial order.

TKE B. e. BEBarARD COSIPAK'S', TBOY, N. Y.

National India

Rubber Co.'s

Wires and Cables.
FKEDBRIOKSMINOTT^ General Manager.

j,^„t ^^^ o&cm:
New York Office, 487 Broadway, H. L. Burdick. Mgr. RRIQTni R I
San Francisco, 577 and 679 Market St. nnia I UU, Hi !
Cliicaso, Metropolitan Electric Co., 186-188 Fifth Ave,

WILIiABD L. OANDEE. ).»>_.
B. DOBANT OHEEVBB, jBuelneBS Managers. GEO. T. MANSON,

OenU Snpt.

THE OKONITE COMPANY
W. H. HODQINS,

Secretary.

LIMITED,

i-ON'^.

Wi^OL Mfthl

1 3 Park Row, New York.
INSULATED

WIRES MPCABLES,
For Aerial, Submarine and Underground Uif.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

^ BRANCHBS : Cbleugo, Bolton, PblladelpUa, BUnneapoUl, OlnelBBstl.

:

Onamhm, I.onisTUl«. St. I.oiila, San FrancUco, I.ondon and So. America.
• City,

MAGNETO WATCHMEN'S CLOCKS.

I

eoimCABOI ELECTRIC CO., 92 Franklin St., Boston, Mass.

A PACKARD MOGUL INCANDESCENT LAMP
Gives, by actual measurement, more light than

AN ALTERNATING CURRENT ARC LAMP
Using the same amount of energy.

Thus, a 200 candle power Mogul, consuming the same energy as would an ordinary alternating
curreat arc will give a better and far more eatlsCactory illumination, requires no special resistance,
converters or wiring, is much cheaper to install, hasno disagreeable smell, nolee or flicker and coatB
less to operate. All this we ffttfiyuntce,

NEW YORK & OHIO CO., "WARREN, OHIO.
makers of PACBABD I,AaiPS, 5 to 500 Candle Power.

2". aivd:ooi5E,
MANnPAOTUBEE OP

INSUIiATESD EIiXSCTRIG WIRE^
FX^I^XIBUH: COItX>» and CA.BI^H:S.

«0O and SOS North Third Street. PHIIiADBIiFHIA, PA.

BEST OF ALL IS

Hade by jr. H. BmnHXilili d. OO., 76 Cortlandt St., Kew Tork.
Beat Oonetructlon and Ingredieuts. Strongest, most Durable and Sellable. Size 6x2H, 60 cts. per ooU.

LIBERAL DISCOUNTS.

BRISTOL'S RECORDING VOLTMETERS
and Recordiog Pressnre Ganges Pay for Themselfes

In eveiy Electric Light and Electric Power Station, by making continuous records
day and night of voltage and Boiler Pressure.

S£31T OX 80 HAYS' TRCAl. ANI> FUl^liY «1JABAKTE£D.
Circalar and Fac-simiie Chart mailed on application.

THE BRISTOL COMPANY. WATERBURY,CONN.

Send for
Samples.PARTRIDGE

CARBON CO.

Took HIGHEST MEDAL
FROM ALL COMPETITORS

At the World's Fair, Chicago.
Manufactured only by

THE STANDARD PAIHT CO., ' Tew yokk.
Chicago Oflipe, 871 The Rookery.

General Western Agents:
METKOFOI/ITAK EliECTRIC CO.,

186 and 188 Fifth Avenue, OHIOAaO, ILL.

WESTON EitGINES.
High Pressure Boilers.

Complete Power Plants.
Sstimates and Drawings Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

BEPRBSENTATIVES.
JULIAN SCHOLL & CO. , IZC Liberty St , New TorS City.
HOFt'MAN-KUSSELL CO.. 82 Lake St. . Chicago, ni,
H. M. SCIPLK .t CO., 3d and Arch Sts , Philadelphia, Pa,
bOKANTON SUPPLY & MACHINEKY CO , Scranton, Pa

-MA NlJFAtTORI ESl'N 'UN tf'E D ^jTATtS.-iSCOTirj Hp;iFRANCE,'"GERMaNOTlJSIRIA:

THE NEW INCANDESCENT ARC LIGHT.
THE ROYAL ARC ELECTPIfiftfl- II e a iiii» i ;u-,-*«e* m—-v— i.
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ACCURATE

UNDER

ALL

VARIATIONS OF

PRESSURE.

NOT

AFFECTED BY

FREQUENCY

OF

ALTERNATIONS.

For Direct or Alternating Lighting Circuits,

Or Arc Light, Railway or Stationary Motor Circuits;

THE IDEAL METER.
DIRECT READING.

Accurate on One Lemp. Accurate on Full Load. Slow Speed and liong Life. ENEBGY Consumed in Operatic:^

so SMALL as to be FBACTICALLY NEGLIGIBLE. Applicable to Station Switchboards.
Measuring Entire Output, Primary, Three Wire or Sailway.

The Only Meter constructed to satisfy the requirements of Electrical Plants of every description.

NEW TYPES.

ARC CIRCUIT METERS for measurement of station output. ,ARC CIRCUIT METERS for commercial use, 4 and 8 light.
PORTABLE METERS FOR TESTING STREET CARS, accurate under severe jar.
Large Meters for Measurement of Station Output in sizes up to 8,000 amperes,

invaluable for Railway Work.

This Meter was first placed on the market in 1889. To-day over 52.000 are now in use.

C-A.I3E=»E2srT'EII3 E^T-A-livCBL ISSBOST-A-TS-

GENERAL ELECTRIC COMPANYy
PRINCIPAL SALES OFFfCES

:

MAIN OFFICE, SCHENECTADY, N. Y.
Boston, Mass., 180 Sximm^er Street.
New York, N. Y., 44 Broad Street.
Syracuse, N. T., 244 West Fayette Street.
Buffalo, N. Y., Erie County Savings Bank Building.
Philadelphia, Fa., 609 Arch Street.
Pittsburgh, Pa., 425 Wood Street.
Baltimore, Md., 18 South Street.
Washington, D. C, 1333 F Street, N. W.
Atlanta, Ga., Equitable Building.
Cincinnati, Ohio, 264 West Fourth Street.
Cleveland, Ohio, 610 Cuyahoga Building.

Chicago, 111., Monadnock Building.
Omaha, Neb., 309 South Street.
Kansas City, Mo., New York Life Building.
St Louis, Mo., Wainwright Building.
Dallas, Texas, Corner Field, and Main Streets.
Denver, Colo., Masonic Temple.
San Francisco, Cal.. 16 First Street.

St. Paul, Minn., 403 Sibley street.
Helena, Mont., Electric Bui>ding.
Portland, Ore., Front and Ankeney Streets.

Seattle, Washington, Bailey Building.

Cot all Imslness ontside tbe TTnited States and Canada—TIioinsan-Honstoii International Blectrle Co., Scbenectady, N. X.
and 44 Broad (it., Netr Xorfe. For Canada—Canadian General Electric Co., I.td„ Toronto, Canada.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

MlenHussey Co xvii

American Electric Co

A.merican Eleo. Mfg.Co—
American Electrical.,

Works xi

American Hard Fibre Co.. x

Ames ifc Frost Company. .
.
xii

Amatutz, N. S xvii

Anderson. Albert & J. M... i

Armstrong; Chas. G xvii

Arnold.B.J xvii

Babcock & Wilcox Co,, The'. 1

Baggot, E J ..-. xii

Baker* Co ^

Ball, Wm. D

Ball& Wood Co., The ^

—

Ball Engine Co ^^^

Beacon Vacuum Pump &
Electrical Co 1

Bernard, The E. Q. Co i

Bernstein Electric Co xiii

Big Four Route xv

Bishop Gutta Percha Co , . .
.

BlIssCo.,E. W
BolgianoMfg.Co xii

Boston Braid Mfg. Co

Bradbury-Stone Electric

StorageCo .. via

Brill Co., J. G XV

Bristol Co., The i

Brownell & Co., The. —^
Brownlee&Co x

Brush Electric Co viii

Bn-an, \Tm. H xvii

Bryant Electric Co

Buckeye Electric Co xxii

Bunnell* Co., J. H i

Butler Hard Rubber Co ... .

C & C Electric Cb....u;... ix

Cameron & Gillett ..:.".... xvTi

Central Electric Co v

Chicago Insulated Wire Co.

Chicago Water Motor & Fa n

Clark Electric Co - xU

Clonbrock Steam Boiler Wks xix

Colburn Elec. Mfg. Co

Columbia Carriage A Cycle
' Co. xii

Columbia Rubber Works
- Co. The xxii

Comstock Co.,The Louis K.xvii

Consolidated Car-Heating
Co XV

Consolidated Elec. Stor^ Co. xi

ConsolidatedjEngr.Co.,The.xvii

Cooke, E. D xi

Cor. School of Mechanics, xii

Correspondence School of
Technology xi

C rescen t Elec. Cot, , The .... iv

Crescent Insulated Wire &
Cable Co.. xi

CushingA Morse ix

Cutter Electrical A Manu-
facturing Co

Dayton Globe Iron Works
Co xiv

Delaware Hard Fibre Co.. x

Diehlifc Co iv

Directory, Principal Elec.
and Mech. Engineers., xvii

Dixon Crucible Co., Jos... xiii

Dow Adjuster Co x

U'Unger Long Dlst. Tel. Co. xii

Eastern Electric Cable Co. xi

Edwards, W. S. Mfg. Co

Elbridge Electrical Mfg.Co.xv

Electric Appliance Co x

Electric Construction &
Supply Co xxii

Elec-Powcr StorageCo vii

Electric Storage Battery
Co., The viii

Electrician Publishing Co.
xiv,xv,xvi,xvii,xviii

Empire China Works xxii

Fibre Conduit Co., The.... x
For Sale Advertisements, xii

Freeman, S. & Sons Manu-
facturing.Co xlx

Fulton Steam Boiler Wks. xlx

General Electric Co li

General Incandescent Arc
Light Co

Gleason, E. P. Mfg. Co Ix

Goltz & Sinclair xvii

Goubert Mfg. Co xii

Grant, Geo. B xlx

Greeley &. Co.,The E. S -:—

Gregory, Chas. E. Co xii

Hammond Cleat & Insula-
tor Co X

Harrison Interualional Tel-
ephone Co Iv

Hart & Hegeman Manufac-
turing Co X

Hartley Elec. Wks x

Hayden-Booker Mfg. Co xi

Helios Electric Co viii

Hemlngray Glass Co xi

Hill, W. S.,ElectricCo.... ix

Eoltzer-Cabot Electric Co . . i

Hornberger Elec. Mfg. Co..

Huebel & Manger xii

Independent Electric Co.. xiv

Xnd. Rubber-* Ins. Wire Co. 1

I >nis &Co X

Johns Manufacturing Co.,
H. W viii

Johnson, Montgomery H..xvll

Kartavert Mfg. Co x

Kllpstein, A.&Co
Lake, J . H. & D. Co xix

La Roche Electric Wks. . . vi

Lasell&Co., Edward.... ix

Law Battery Co xiii

Leclanche Battery Co.,The. xiii

Leffel & Co., James xlx

Little, F. P., Electrical
Const. &, Supply Co ... . vi

Mather Electric Co

Merrill, Frederick L xvii

Metropolitan Electric Co.. xx

Mlamisburg Electric Co.. xii

Monrath, Gustave xvii

Moore, Alfred F i

Morris, Tasker & Co iv

Morse, Williams * Co.... .

Munsell* Co., Eugene.... , xv

National India Rubber, Co, i

New York Insulated Wire
Co.. .,.xxli

New York & Ohio Co 1

OkoniteCo., The i

Osburn, Harry G xvii

Ostrander & Co., W. R . . . . sv

Palmer Bros ,
xi

Partridge Carbon Co i

Perkins Electric Switch
Manufacturing Co

Phillips Ins'd. Wire Co... xvii

Phoenix Glass Co

Phosphor-Bronze Smelting
Co., Ltd xix

Racine Hardware Co xix

Rae, Frank B xvii

Bafferty & Co., T. C x

Roberts & Co.. E. P xvii

Rose Electric Light Supply
Co

Rose Polytechnic Institute, xii

Roth & Eck......... iv

Royal Arc Electric Co i

Rushmore, S. W ix

Scientific Machinist Co xii

Shultz Belting Co

Siemens & Halske Elec. Co.

Simplex Electrical Co.,The. Iv

Sioux City Brass Works

Sioux City Engine dc Iron
Works xix

Smith, S. Morgan xiii

Standard Electric Co xxi

Standard Paint Co i

Stanley Electric Manufac-
turing Co —

-

Stanwood Mfg. Co xxii

Stilwell & Bierce Manufac-
turing Co ; .. .xir, xiii

Stirling Co., The xxll

Stone, O. M xvii

United Electric Improve-
ment Co...; xxll

Vulcanized Fibre Co xiii

Wallace Electric Co vi I

Want Advertisements xii

Webster, Warren & Co— -

—

Western Electric Co xi

Western Elec. Supply Co..

—

--

Western Telephone Con-
structioQ Co X

Westinghouse Elec. and Mfg.
Co xvii

Weston Engine Co i

Whitney Electrical Instru-
ment Co X

Wirt, Chas x

WorthlnRton, Henry R ...

Yost Writing Machine Co.. xii I

CLASSIFIED LIST.

Bradbury-Stone Elec. S. Co
Cons. Electric St rage Co, '

Elec.-Power Storage Co.
Electric Storage Battery Co.

A<IJaste*s, liamp.
Dow Adjuster Co.

Annnnciators.
Central Electric Co.
Electric Appliance Co.
Huebel it Manger.
Metropolitan Electric Co.
Ostrander ACo., W. R.
Western Elec. Supply Co.

Arc liampB.
C & C Electric Co.
Clark Electric Co.
Electric Appliance Co.
Electric Cons. & Supply Co.
General Electric Co.
General Inc'd'cent Arc Lt. Co.
Helios Electric Co.. The.
La Roche Electric Wks.
Little. F. P. Elec. C. & S. Co.
Mather Electric Co.
Royal Arc Electric Co.
Rushmore S. W.
Standard Electric Go.
Westinguouse El. & Mfg. Co.

A'tnntnpA Winders.
Hartley Elec. Wks,
Rushiiore, S. W.
Stanwood M'fg Co.

Batteries and Jars.
Bradbury-Stone Elec. S. Co.
Bunnell & Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Columbia Rubber AVks. Co.
Electric Appliance Co.
Electric Storage Battery Co.
Greeley & Co., The E. S.
Hayden-Booker Mfg. Go.
Hemingray Glass Co,
Law Battery Co.
Leclanche Battery Co., The..
Metropolitan Electric Co.
Mlamisburg Electric Co.
Wallace Electric Co.
Western Electric Co.
Western Elec. Supply Co.

Bells.
Central Electric Co.
Electric Appliance Co.
Greeley & Co., The E.S.
Huebel & Manger.
Metropolitan Electric Co.
Ostrander* Co.. W. R.
Western Electric Co.

Beltine.
Columbia Rubber Wks. Co.
Shultz Belting Co.

Boilers.
Babcock * Wilcox Co., The.
Brownell A Co , The.
Clonbrock Steam Boiler Wks.
Freeman* Sons Mfg. Co.
Fulton Steam Boiler Wks.
Racine Hardware Co.
Stirling Co., The.
Weston Engine Co.

Boobs. Electrical.
Electrician Publishing Co.

Bra sites.
Partridge Carbon Co.
Wirt, Chas.

Barelar Alarms.
Central Electric Co.
Electric Appliance Co.
Greeley* Co., The E. S.

Metropolitan Electric Co.
Wallace Electric Co.
Western Electric Co.
W,estern Elec. Supply Co.

Cables<See Insulated Wires.)
Cables, £lectric. (See In-
sulated Wires), €opper,
t^heet and Bar.
American Elec. Works.
Bishop Gutta Percha Co.
Chicago Ins. ^^'i^e Co.
Crescent Ins.Wire & Cable Co.
Gushing & Morse.
Eastern Electric Cable Co.
General Electric Co.
Hill, W. S. Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred P.
New York Ins. Wire Co.
Rafferty *Co.,T. C.
Simplex Electrical Co.
Wallace Electric Co.
Western Electric Co.

Carbons. Points ^Plates.
Central Electric Co.
General Electric Co.
Metropolitan Elecrict Co.
Partridge Carbon Co.
Western Electric Co.

Car-Heatere, JBIectrtc.
Consolidated Car-Heating Co.

Clutches. Friction.
Lake, J. H. * D. Co.

Conduits.
Fibre Conduit Co., The.

Construction & Repairs.
Allen-Hussey Co.
Amstutz,-N. S.

C * C Electric Co.
Comstock Co., The Louis K.
Hartley Elec. Wks.
Johnson. Montgomery H.
Osburn, Harry G.
Stone, O. M.
Wirt, Chas.

Contractors and Blectric
liight Plants.

Allen-Hussey Go.
Ametutz. N. S.

Armstrong, Chas. G.
Arnold, B. J.

Ball, Wm. D.
Brush Electric Co.
Bryan, Wm. H.
C & C Electric Co.
Clark Electric Co.
Comstock Co., The Louis R.
Consolidated Engineering Co.
General Electric Co.
Goltz & Sinclair.

Hill, W. S. Electric Co.
La Roche Electric Wks.
Mather Electric Co.
Monrath, Gustave.
Osburn, Harry G.
Roberts * Co., E. P.

Siemens A Halske Elec. Co.
Stone. O. M.
United Elec Improvement Co
Westinghouse Elec * Mfg. Co.
Western Electric Co.

Copp«>r,
Law Battery Co.
Mlamisburg Electric Co.

Copppr ^Vires.
American Electrical Works.
Bishop Gutta Percha Co.
Bunnell * Co , J. H.
Central ElectrlcCo.
Chicago Ins. Wire Co.
Crescent Ins.Wire *Cable Co.
Electric Appliance Co.
General Eectrlc Co.
Independent ElectrlcCo.
Ind. Rub. * Ins. Wire Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co.. The.
Phillips Insulated Wire Co.
Rafferty A Co., T. G.
Simplex Electrical Co.
Wallace Electric Co.
Western Electric Co.
Western Elec. Supply Co.

Cross-Arms, Pins and
Brackets.
Anderson, Albert & J. M.
Brownlee * Co.
Central Electric Co.
Electric Appliance Co.
Metropolitan Electric Co.

Cnt-Onts and STritch«s.
Anderson, Albert & J. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell * Co., J. H.
Central Electric Co.
Cutter Electrical & Mfg. Co.
Electric Appliance Co.
General Electric Co.
Hart & Hegeman Mfg. Co.
Hill, W. S. ElectrlcCo.
Little. F, P. Elec. C. * S. Co.
Metropolitan Elecrtric Co.

'

Perkins Elec. Switch Mfg. Co.
Sioux City Brass Works.
Wallace Electric Go.
Western Elec. Supply Co.

Desk l^iffhts.
Cooke, E. D.

Oynamos.
Brush Electric Co.
C & C Electric Go.
Clark Electric Co.
Colburn Electric Mfg Co.
Elbridge Elec. Mfg. Co.
General Electric Co.
Gregory, Chas, E. Co.
La Roche Electric Wks.
Mather Electric Co.
Palmer Bros.
Rose Elec. Light Supply Co.
Roth & Eck.
Siemens * Halske Elec. Co.
Standard Electric. Co.
United Elec Improvement Co
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Electric KailTrays.
Brush Electric Co.
General Electric Co.
Siemens * Halske Elec. Co.
Westinghouse El. * Mfg. Co.

fllectrical and mechani-
cal £ngineers.

Allen-Hussey Co.
Amstutz, N. S.

Armstrong, Chas. G.
Arnold.B.J.
Ball.Wm. D.
Bryan. Wm. H.
Cameron * Gillett.
Comstock Co., The Louis K.
Consolidated Eng. Co.
Goltz * Sinclair.
Johnson, Montgomery H.
Merrill. Frederick L.
Monrath, Gustave.
Osburn, Harry G.
Rae, Frank II.

Roberts * Co., E. P.
Stone. O. M.
Wirt, Ghas.

Blectricai Instruments.
Anderson, Albert* J. M.
Bernard Co.. The E. G.
Bristol Co., The.
Bunnell & Co., J. H.
Central Electric Co.
Electric Appliance Co.
Greeley * Co., The E. S.

Hill. W. S. Electric Co.
Metropolitan Electric Go.
Wallace Electric Co.
Western Elec. Supply Go.
Whitney Elec. Instrument Co.

Fipctrical Specialties.
Cooke, E. D.
Holtzer-Cabot Electric Co.

Fl»ctric SlatA.
Independent Electric Co.

Klectroliers, etc.
Baggot, E.
Edwards, W. S. Mfg. Go.
Gleason, E. P. Mfg. Co.
Phoenix Glass Co.

JElectro-Platinp 'fech'y-
Colburn Electric Mfg. Co.
General Electric Co.

JBneines, l>)team.
Ball* Wood Co., The.
Ball Engine Co.
Brownell & Co., The.
Freeman Sons Mfg. Go. .

Racine Hardware Co.
Sioux City Eng. * Iron Wks.
Weston Engine Co. ,.

Elevators, Electric.
Morse, Williams * Co.

Fan Outfits.
Bolgiano Mfg. Co.
Central ElectrlcCo.
Chi. Water Motor* Pan Co.
Crescent Electric Co.
Dlehl & Co.
Roth * Eck.

Fibre
Amferlcan Hard Fibre Co.
Butler Hard Rubber Co.
Dr-iaware Hard Fibre Co.
Kartavert Mfg. Co.
Metro)>olltan Electric Co.
Standard Paint Go.
Vulcanized Fibre Co.

Fire Alarms.
Biiller Hard Rubber Co.
Columbia Rubber Wks. Co.
Western Electric Co.

Pnse^Vire.
Electric Appliance Co.
General ICleotrlc Go.
Independent Electric Co.

Gas JLjiebting, Electric.
American Electric Co.
Holtzer-Cabot Electric Co.

Gears.
Grant, Geo. B.

General Elec. Supplies.
Anderson, Albert * ,T. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell* Co., J. H.
Central Electric Go.
Cooke, E. D.
Crescent Electric Co.
Cutter EleciTical * Mfg. Co.
Electric Api-llance Co.
General Electric Co.
Greeley * Co., The E. S.

Hayden-Booker Mfg. Co.
Hill, W. S. Electric Co.
Holtzer-Caoot Electric Co.
Lasell A Co., Edw.
Little. P. P. Elec. C. & S. Co.
Metropolitan ElectrU; Co.

" Palmer Bros.
Rafferty* Co., T. C.
Sioux Git? Brass Works.
Wallace Electric Co.
Western Elec. Supply Co.

Globes and Electrical
Glassware -

Baggot, E.
Gleason E. P. Mfg. Co.
Hemingray Glass Co.
Phoenix Glass Co.

Grapliite Specialties.
Dixon Crucible Co., Jos.

Hard Rubber Goo<ls.
American Hard Fibre Go.
Butler Hard Rubber Go.
Columbia Rubber Wks. Co.
Delaware Hard Fibre Go.

Insulators ind Insnlat-
ing materials.

American Hard Fibre Co.
Anderso 1, Albert & J. M.
Bernard Co., The E. G.
Bunnell * Co., J. H.
Butler Hard Rubber Co.
Columbia RubberWks. Co.
Cutter Elee. * Mfg. Co.
Delaware Hard Fibre Co.
Electric Appliance Co.
Empire China Works.
Fibre Conduit Co., The.
Hammond Cleat * Ins. Co.
.Hart * Hegeman Mf^. Co.
Hemingray Glass Co.
Hill, W. S. Electric Go.
Holtzer-Cabot Electric Go,
Ind. Rub. * Ins. Wire Co.
Johns Mfg. Go.,H. W.
Kartavert Mfg. Co.
Little, F. P. Elec. C. & S. Co.
Munsell & Co.. Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Paint Go.
Vulcanized Fibre Co.
Wallace Electric Co.

Insulated Wires and
Cables—Magnet IVire.

American Electrical Works.
Bishop Gutta Percha Co.
Bunnell *Co..J. H.
Central Electric Co.
Chicaja;o Ins. Wire Co.
Crescentlns. Wire *Cable Co.
Gushing & Morse.

• Eastern Electric Gable Co.
Electric Appliance Co.
General Electric Co,
Independent Electric Go.
Ind. Rub. A Ins. Wire Go.
Metropolitan Electric Co.
Moore, Alfred F.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Rafferry * Co., T. C.
Simplex Electrical Co.
Wallace ElectrlcCo.
Western Electric Co. '

Western Elec. Supply Co.

£<anip Shailes.
Cooke, E. D.

1jamps. Incandescent.
Am. Electrical Mfg. Co.
Beacon Vac Pump *Elec.Co.
Bernstein Electric Co.
Buckeye Electric Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Lasel! AGO., Edw.
Matner Electric Co.
Metropolitan Electric Co.
New York * Ohio Co.
RatTerty *Go..T. C.
Royal Arc Electric Co.

- Westiughouse Elec.&Mfg.Co.

I.ielitnlns: Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hill, W. S. Electric Co.
Wirt, Chas.

DIagnet Wire.
(See Insulated Wires.)

mechanical '*1achinery.
Bliss Co., E. W.

miea.
Johns Mfg. Co., H. W.
Munsell * Co., Eugene.

mining Apparatus^ Elec.
General Electric Co.
Independent Electric Co.
Westinghouse El. * Mfg. Co

JU otortit.
Bolgiano Mfg. Co.
Brush Electric Co.
G & C Electric Co.
Cbl, Water Motor * Fan Co
Colburn Electric Mfg:: Co.
Elbridge Klec. Mfg. Go.
Goneral Electric Co
Gregory. Chas. E. Co
La Roche Electric Wks.
Mather Electric Co.
Ptilmer Bros.
Roth * Eck.
Sioux City Brass WorKs.
Stanley Ele'c. Mfg. Co.
Wallace Electric Go.
Westinghouse El. * Mfg. Co.

Paints,
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm. Co. Ltd,

Platinum.
Baker* Co.

Poles.
Brownlee * Co.
Morris, Tasker * Co.

Porcelain.
Empire China Works.
General Electric Co.
Phoinlx Glass Co.

Pnbiisheis, Electrical.
Electrician PublUhing Co.

Push Buttons.
Central Electric Co.
Electric Appliance Co
Huebel * Manger.
Metropolitan Electric Co.

Rheostats.
General Electric Co.

8al Ammoniac
Hayden-Booker Mfg. Co.
Innis & Co.
Klipstein, A. &Co.
Law Battery Co.

Second-Baou Electrical
machinery.

Gregory, Chas. E. Co.
Rose Elec. Lt. Supply Co.

mik Braid.
Boston Braid Mfg. Co.

«late.
Independent Electric Go.

iSpeabing Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander * Co., W. R.

ISpeed Indicators-
Whitney Elee. Instrument Co
Steam Heating.
Goubert Mfg. Co.
Webster & Co., Warren.

iSteam Pumps.
Worthington, Henry R.

Storage Batteries.
Brad Dury-Stone Elec. S. Co.
Cons. Electric StorageCo.
Elec.-Power Storage Co.
Electric Storage Battery Co,

Stoves, Electric.
Consolidated Car-HeatingCo.

Street Cars.
Brill. J. G. Co.

Tapes, Insulating.
American Electrical Works
Central Electric Go.
Crescent Ins. Wire *CableCo.
Chahing* Morse.
Chicago Ins. Wire Co.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Phillips insulated Wire Co.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Central Electric Co.
Electric Appliance Co.
Greeley * Co., The E. S.
Metropolitan Electric Co
Stone, O. M.
Western Electric Co.

Telephones,
Columbia Rubber Wks. Co.
D'Unger Long Dist. Tel. Co.
Harrison Int. Telephone Co.
Lasell * Co., Edw.
Palmer Bros.
Western Electric Co.
Western Tel. Const. Co.

Transformers

.

General Electric Co.
Hornberger Elec. Mfg. Co
Stanley Electric Mfg. Co.
AVallace Electric Co.
Western Elec. Supply Co.

Truclcs. Eleciric Car.
General Electric Co.
WestifighouseEl. *Mfg. Co

Turbine WlLeels.
Dayton Globe Iron Works Co.
Leffel & Co., Jas.
Smith, S. Morgan.
Stilwell* Bierce Mfg. Co.

T.vpe-WiitiDg machines.
Yost Writing Machine Co.

Universities

.

Cor. School of Mechanics.
Correspondence School of
Technology.

Rose Polytechnic Institute.
ScientlJiG Machinist Co.

Varnishes.
Standard Paint Co.

Water Heaters.
Goubert Mfg. Co.
Webster* Co., Warren.

Water Wheels.
Leffel* Co., Jae.
Smith. S. Morgan.

Wire, Bare.
Anderson, Albert * J. M.
Bishop Gutta Percha Co.
Central Electric Co.
Crescent las.Wire &Cable Co
Electric Appliance Co.
Independent Electric Go.
Ind. Rub. * Ins. Wire Co.
National India Rubber Co
OkoniteCo., The. ' '

Phillips Insulated Wire Co.
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ANNOUNCEMENT.

CHICAGO,
1137-1138 NonadDOCk. x

June 23, 1894

.W BOSTON,
^ V 76-81 Gornliill Street.

We beg to announce that the relations heretofore existing, by which Mr. George Cutter has
been acting as our Western Selling Agent, have been dissolved.

Our Chicago Office will hereafter be located at 1137 ax d 1138 Monadnock Block, and Mr. H. B. Hix-
son, who has for some time been identified with our interests in Chicago, will be in charge. A stock of
Simplex Wire will be kept on hand, from which prompt shipments can be made.

We desire to express our appreciation of the favor with which the trade has received our goods,

and hope for acontinuance of these pleasant relations under the new arrangement.

THE SIMPLEX ELECTRICAL CO.
Western Selling: Agent, H. R. HIXSON, 1137 and 1138 Monadnock, CHICAGO. Tei. Harrison sos.

THE

Are Wonml for 116,126,230

We claim Absolute Superiority

of Construction and Highest

Efficiency.

ELECTRIC
Ceiling and Column

and Electrolier

250 aBl 500 Volts Direct Cnrrem.

We invite a test. Give us a sample

order, thoroughly test the Crescent, and

be convinced.

THE CRESCENT ELECTRIC CO.,
SlannftictnrerB of Electrical Specialties*

THE DIEHL ELECTRIC FANS.
NO BELTS. NO SHAFTING.

CEILING,

FLOOR COLUMN,
COUNTER COLUMN
FANS

FOR DIRECT CURRENT.

Sendfor Catalogue containing: cut

NEW TYPE
DESK PROPELLER FANS

FOR DIRECT
OR

ALTERNATING CURRENT.

ofournew '•EI.ECTROI,IER"FAN.

DIEHL & COMPANY 386 Broadway, New York City.

Roth tt Eck

FAN MOTORS.
Perfect in Design,

Durable, Economical,
Noiseless, Self- Oiling.

Finely Finished in Rich Black Japanning
with Nickel Plated Trimmings.

Our Prices Will Defy Competition.

Send for OlTcnlar and Price List to

Roth & Eck,
MANUTAOTUBEBI OF

Dynamoa and Motors,

32 Market Street, CHICAGO.

AGENTS WANTED.

STEPHEN B. ELKINS, Freat. PATRICK EOAN, Seo'y. H. J. HANFOBD, Oen'l Ugr.

The Harrison international Telepiione Go.

AGENTS' ^^

TERRITORIES

NOW
BEING

ALLOTTED.

WRITE

AT ONCE.

WHAT MONEY CAN EARN AND
THE PEOPLE SAVE BY

MEANS OF THE

Harrison Interiatioiial Telepiione.

We either sell our telepliones oat*
riffht or lease them for a term

of years.

This company owdb Letters Patent No. 476,200,
granted to E. M. Harrison May 30, 1802, and let-
ters Patent No. 490,108, granted to E. M. Harrison
June 6, 1890, for a complete electric speaUng
telephone operated by battery; and own? Letters
Paient No. 436,295, granted to William Hutson Ford
August 26, 1890, for an automatic switchboard. Our
patents embrace every device necessary in the
construction of a telephone plant with either
mannal or automatic switchboard.
Prospectuses furnished by addressing the Com-

pany at their offices,

44 and 46 Wall St., IVew York.

1821,

MORRIS, TASKER & CO.,
INCORPORATED.

Offices, 222-224 S. Third St.. Philadelpliia. Pa.

1888.

PASCAL IRON WORKS, DELAWARE IRON WORKS,
PHILADELPHIA. NEW CASTLE, DEL.

Manufacturers of

ELECTRIC LIGHT and RAILWAY PIPE POLES A SPECIALTY.
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Okonite

Wire

No other insulated wire enjoys such
universal popularity, or deserved honor.
Okonite occupies much the same uniojue

and distinctive position in the Electrical

field that the Kodak does in the realm of pho-
tography. "Okonite" has become a general
term for all that is desirable and accept-
able in wire insulation.

Interior

Conduits

Electrical Engineers often wonder how
they ever got along before the days of

"Conduit." How they had the temerity to

call a job complete or safe without it and
with cheerful assurance collect their bill.

No doubt Insurance men are of the

same opinion. Interior Conduit has done
more to rescue electrical wiring from a gath-

ering distrust and contempt than any other

device or appliance yet invented.

Lundell

Fan Motors

Have created a veritable cyclone of enthusi-

asm. No specialty that we have had the

pleasure of "pushing" has rewarded our
efforts in any greater degree. They are so

evidently superior, and altogether pleasing in

looks and performance, that it requires but

little "personal" magnetism to effect a sale.

Besides Being the General Western Agents for the

above seasonable specialties, we manufacture,
import, and deal in the best grades of Elec-

trical merchandise of every description.

The largest and best appointed Electrical

Supply House in the World.

The Central Electric Company,
>73->75 Adams Street,

CHICAQO.
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Don't make a
Alternating Arc
investigating ^./\.^

By Buying any
Lamp before
the

M01T-&RC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-

equaled simplicity with absenceof all objectionable features heretofore

present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers will be STUCK on because they don't

have to MONKEY with it every few days, taking it down to clean

and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY CO., Buffalo, N. Y.

i

1

C. M. ANCIER & CO., Agents for New England.
16 Bedford St., Boston, Mass.

Western OfFice: METROPOLITAN ELECTRIC CO.,
186 and 188 5th Avenue, Chicago.

We Want Western Business.

LA ROCHE ALTERNATORS.
MANOFAGTDRED IN SIZES FROM

25 to 5,000 Lights,

SINGLE OR MULTIPHASE.

Direct Connected Dynamos.

Direct Current Generators.

PHILADELPHIA, PA.

DISTRICT OFFICES:

Kew York, San Francisco,

Boston, Chicago,

KnoxTille, St. Louis,

Cincinnati, Fittsbnrg, Mobile.

1,000 L.ight Alternator.

HOOD & OSBURN, 239 La Salle Street,
o:B:xo.a.a-c>.

OWEN FORD, RIalto Bulldlns,
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ELECTRICAL HOUSE GOODS.
We have just put in a large and complete line including the following well

known and standard goods for which we are General Western Agents:

Diamond Carbon Batteries, Ajax Dry Batteries, Excelsior Disqne Batteries,

Ansonia Gravity Needle Annunciator, 0. & U. Wood Box Bells,

Enreka Wood Box Bells, Eoreka Iron Box Bells, Ansonia Pat. Iron Frame Bells,

ALSO PUSHES, BUZZERS, LEARNERS' SETS,
SPARK AND INDUCTION COILS, CAS KEYS, BURGLAR ALARMS,

DOOR AND WINDOW SPRINGS, ANNUNCIATOR WIRE, ETC.

Our stock is all new and fresh. 1:^0 shopworn goods or out of date styles.

Prices are also new and very low considering the quality of the goods we offer.

Write for what you want. Catalogue in preparation.

WALLACE ELECTRIC CO., 307 Dearborn StJhicago, III.

STORAGE BATTEBlES;

Electric-Power Storage Company,
MANUFACTURERS OF

STANDARD PLANTE STORAGE BATfERIES.

These batteries will not polarize or sulphate, and their plates will not

disintegrate and cannot buckle. Highest efficiency, Largest delivery, Lowest
internal resistance. Can furnish cells from ten to ten thousand ampere hours'

capacity. Batteries for central station work, batteries for electric launches,

for surgical, dental and medical work, and for all purposes to which storage

batteries are applicable. All cells tested and guaranteed. Complete lighting

and power plants installed.

For particulars and estimates address

ELECTRIC-POWER STORAGE CO.,

Room 1210 Havemeyer Building, HEW YORK.
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KluOtrlc LlglitlnK nuil

I'owor Apimrnturt.

The BruBh Double Arc

Lamp PnlODtB eiistaiood I y

repeated decisions

of U S. Courts.

THE

BRUSH
ELECTRIC CO.,

AgencleB In nil larse cities.

The Russell & Officer Electrical Construction Oo., Denver, Col.
Bagnnll and Hilled, Yokohoma, Japan. Office and Works, Cor. Belden and Jllason Sts.. CLEVBliAND, OHIO.

The "Ideal" Storage Battery
For all Classes of ¥orl[ where M\ and Power are Repirefl.

NORTH AMERICAN PHONOGRAPH COMPANY.
Chicago, III., Soptemter 13, 1893.

MESSRS. BRADBURY-STONE STORAGE BATTERY CO., Lowell, Mass.
Gentlemen:—We take n great deal of pleasure in being able to laud the merits of the Bradbury-

Stone Ideal Storaee Battery for use in connection with the Phonograph. Within the last few months
we have purchased in all several hundrod of your cells, and have shipped them on orders to various
parts ot the country in almost every conceivable manner. They have withstood the moat severe tests,

and have in all cases given entire satisfaction.
Yours truly, THOS. K. LOMBARD, General Manager,

Thousands an use all over the country.

Bradbury-stone Electric Storage Co,,

Boston Office, bil ExctiaDge Bidg. LOWELL. MASS.

MOULDED MICA
Trolley Line Insulators.

Perfectly Insulated, Strong:, Safe.

Tree Insulators^ Weatherproof
Sockets, Etc.

240-242 Randolph St., Chicago, III.
BTBW XOBK. PHILADEIiPHIA.

VULGABESTON
Bushings,

Magnet Spools,

Controller Pieces,

Etc., Etc.

THE HELIOS LAMP
For StrsGt Lighting.

WB. PnniDcnr.

C, HAirWMP, BIcrtfTART.

*- O. HOMMt Tl«A»uni«.

W. H. <Hta*. •uMniHTucoiHT.

Feby. 6th, /J^4.Helioa Slectrie Co

Phlladelplila, Pa.

Gjen'tlemen:-

We are In receipt of ytur inquiry regarding your Alter-
*..>.... ..^.,-«H,.-.,rt .. ,;^ . „. .

. , ....^, ,„ ,.„,„,.„ ,^ „„, , ,„,„f^^nattns Arc Lanips; would aay, they are Just simjly perfection. ' We

now have 14 in use and work to our entire satisfaction in every
•" "' '' "«<-.««.,.». .*y«..s^.«,.„,.. ,.^,,.|,„,..., ,„,, .,,^..1,, ,,,.„,,|„.^„.

respect; the^llght Is absolutely steady and tire only arc Lamp tha.

I ever saw that gives a perfect steady llgt.t. It ha'sVe'en'
,^.-. *. »„ .«...„!^„„J-.,,.*,,„..,.,,,,,„^,,,,„ ^„.^,^ ,,, lm~'lt^,iilf>.Vt^u:-
sald that there could not t-e an arc lamp made to work on tiie Alter-

naming current and do good work, but you have struck It, and I

have got to hear the first word spoken against it, and In.my opln-

ion the Direct Onirant Lamp has seen its day.

i

Yours respectfully,,

Supt.^

Connsaut Electric Light Co.

HELIOS ELECTRIC CO., I3IO Filbert St., Philadelphia.
Eastern Agents: STANLEY ELECTRIC MFG. CO., Pittsfield, Mass.
THE MOUNTAIN ELECTRIC CO., Denver, Colo., Agents for Colorado, ntah, Wyomins,

New Mexico and Arizona.
Western Agents: THE CENTRAL ELECTRIC CO., Chicaeo, 111.
Southwestern Agents: ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis, Mo.
Canadian Agency: CANADIAN GENERAL ELECTRIC CO., Toronto, Canada.

lllllilllltllUllHM
-^*»-^-

THE CHLORIDE

ACCUMULATOR.
Cells from lo to S,OO0 amp, houra

Capacity.

Central Station and Traction Cells a Specialty.

BATTERIES FOR ISOLATED LIGHTING AND
POWER PLANTS.

Catalogue gives FACTS and FIGURES.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Building,

FHII,ADELFHIA, PA.

JOHN R, MARKLE, Mgr. Western Department,

Office, 1409-1410
Manliattan Bldgr., Chicago, 111,
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The C & C Electric Company

MULTIPOLAR DYNAMOS,
Pirect Driven or Belted, in sizes up to 250 H. P.

BIPOLAR DYNAMOS,
Up to 100 H. P.

Electric Motors, Automatic or Hand Controlled.
Complete Plants for Power Transmission.
Isolated lighting plants. Central Station Apparatus.

General Office:

143 liberty Street. NEW YORK.
Works: GARWOOD, N. J.

on CENTRAL R. R. of N. J.

t%KAan,u »'***^«5»-ici.l4TEIiASl», Cuyahoga Buildins. f>HIl.AI>liIiHIA, «33 Arc-li St.

TELEPHONES! TELEPHONES!
When you
Buy a
Telephone,

Why not

Get the best?

TBANSMITTKB.
Sq^W^'Porately if desired.

Endorsed by

All our Customers,

Write for descriptive Catalogue of

Magfneto Bells, Switch-Boards, Complete
_

Telephones, Receivers, Trans-
mitters, etc., etc.

PROMPT SHIPMENT FROM CHICAGO STOCK.

EDWARD LA8ELL & CO.,
^^S Dearborn Pt^eet,

CHICAGO.

#
^mBSM

WIRE AND CABLES.
Every Telephone CompaDy in Ibe

United States is nsingKerkeWire

and Gables. Ke- rite is tlie Stand-

ard of fiigli Grade Insulation, and

will Cot Last and Ont Glass

any otber on tbe Market.

SEND FOB SAIIIPI.es AND PRICES.

COMPliETE
TBIiKPHOXE

A Commercial Arc Lamp.
THE BEST LOWEST PRICE OF ALL.

FOR USE ON DIRECT CURRENTS ONLY.
Write for Prices. We will Sell you Piompt Delivery.

Hudson and Morris Streets, JERSEY CITY, N. J.

GUSHING & MORSE.
General Western Agents,

225 Dearborn St., Chicago.

W. R. BRIXEY. Mfr.

203 Broadway, New York.

SWITCH-BOARDS^^
For INCANDESCENT, ARC and POWER Circnits.

^^

FOR RAILWAY AND CENTRAL STATIONS.
We manufacture over 300 different styles and sizes under our own patents of late issue.

HIGH GRADE WORK, REASONABLE PRICES AND PROMPT DELIVERY.

STATIONARY ^ ROTATING
FAN MOTORS

rOK DIEECT OUKEBNT CIRCUITS

.

SEND rOE CATALOaDE.

W. S. HILL ELECTRIC COMPANY,
Bepre,eoteai..ew„.or,..Cit.„,t.e„

^gj QJJ^^j, gj_^ gQ^rjQJJ^ J,J^gg_JElson A Ifreivster Engineering Co
No. 143 Liberty Street.

E. P. GLEASON MFG. CO.
f

181-189 Mercer St., NEW Y0R:C.

183 Dearborn St., CHICAGO.

E804/,C

Big reduction

in prices

all through

our line.

Sendfor

quotations and

compare with

the lowest.

Iniicif d Jli.|.lir. litiV,.
nuiitt all solietia.

Pat. rendins. Melal Half Reflector «l.ai»e, ereen Outside,
nblte Enamel Inside. No extra holder necesgary.

Hade to flt any socket.

Sectional Boll Cluster. E47I.
S. 3 or 4 lljfhts, has a detachable
lower section that forms a An-
ishinfi; piece.
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AllK YOll USINO

OUR CATALOGUE
I'\ir rcfmoiice In plftoloK nU of your Hupply ordorHV You will llnd II. tho

MOST COMPLETE AND BEST ARRANGED
Klootriciil yupply Cntftlogtie over publielied-, and

STRICTLY UP TO DATE.
Tho following iB taken from an unaollolted teetlmonlnl from one of our oufltomors who evidently

KNOWS A GOOD THING
When he ac6B it; "Ymir lad-st cntnlogue is received and we think it Is the beat one ever gotten
out for every day use. Full of all the latest appliances and omitting a iot of trash bo often con-
tained in others, which, as a rule, have but one object, to add thickness and eize to the book.
Gentlemen, we consratulate you upon your results and hope that yonr buelnesB may continue

to increase bb rapidly in the future as it lias in the past."

Send for a copy if you are not supplied.

ELECTRIC APPLIANCE COMPANY,
EliECTBICAl. SllPPIilKS. •ii-i Madison t^treet. CHICACiO.

Electrical RepairiEg and ResMiDg.

ABMATDB.ES. FIELDS AND CONVEBTEES
A SPECIALTY.

Hartley Electrical Works,
873 Uearborn St., CMcago.

B. Hartley, Mgr. 12 years' experience.

Z>TTX1.£I

SAL-AMMONIAC,
finaranteed Over 99 Per Cent. Fare.

zsa-iarxs eb go.,
1«1 Klnzle St.. Chlcaeo.

TVIRT INDICATORS.
I have purcliiised the Wirt Luboratory from the assignee of the Ansonia Electric

Cn., together with a large stock of Wirt Indicators; these instruments are all new anrl

in first class condition. They include indicat r.s for direct and alternating current
ranging from 10 to 1,000 amperes and from 2* to 3,000 voUs. While ihis slock lasts I

will make extremely low prices. Apply to the undersigned or to your regular dealer

CHjiRIjES WIRT. r,n Bth Avenue, Cliicano. III.

OCTAGONAL PINE POLES,

NORWAY PINE GROSS-ARMS,

WHITE OAK PINS.
It will pay you to get our prices.

BROWWLEE & CO.. Detroit. Mich.

YOU WILL OBLIGE
Both Advertiser and Publisher by

mentioning the WESTERN ELECTRI-

CIAN when writing to advertisers.

AMERICAN HARD FIBRE CO.,
MANnPACTUREKS OP

Hard Fibre in Sheets, Rods, Tnbes and Special Sliapes

FOR ELECTRICAL PURPOSES.
Colors : Red, Gray and Black. Write for Catalogue and Prices.

KARTAVERT.
HARD FLEXIBLE FIBRE IN SHEETS. RODS. AND TUBING.

For Electrical aod Mechanical Purposes, Railway Dust Guards, Washers,
and Packiogs. Pat. Insulating Cleats.

MANUFACTUEED BY

TIE KiRTATERT MFC. CO., ViMiB$tOll, Del.

Tho Dow Adjuster
Is a thoroughly relia-

ble mechanism for

instantly raising or

lowering an electric

light. The lamp can

be placed at any
height as easily as

a window shade can
be raised or lowered.

Manufactured Solely by .

Dow Adjuster Co

,

Box 210, Bralntree, Mass.

Send for Circular.

Cleats, 2or.')wirc, glazed. $30. pr 1,000

Insulators, " 12. " "

Rosettes, fusdcsB, " 6." 103

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

•.• INSULATOR COMPANY,
IS Custom House St., Boston.

PLATINUMFor all Purposes.
Scrap and Native Platinum Purchased.

BAKER & CO., 408-414 New Jersey
Kaiiroatl Ave.. Kewark. >'. J.

e. RAFFERTY & CO.,

JBZIS3

aaa-aas deakbobn stbekt,

General Western Aeeuts,

RUBBER COVERED WIRES AND CABLES
For Electric Light, Telegraph and Telephone, Aerial, Underground and Submarine.

Weatherproof and 3Iae:net IVIres, liamp Cord, TSe-w Beacon Incandescent/^^N
I.anips, Sockets and Oreneral Electrical Snpplies- ^^

DELAWARE HARD FIBRE COMPANY.
THE BEST ORIGINAL SUBSTITUTE FOR HARD RUBBER.

Adopted b; the leading Electric Companies of the United States and Europe.

A More Satisfactory Insulator at Half tbe Cost.

Sena for Oiir Illustrated, Catalogue.

FACTORY, Wilmington, Del.,
Store, 16 Xion? Lane, LONDON.

wHICAQO AGENT,
J. L. Thompson, 107 Dearborn Street.

TELEPHONES!!
This company is manufacturing

A Compound Magneto Telephone
which it sells outright under a guarantee both as to efficiency and as against infringe-

ment of patents.

It talks as well over one hundred miles as any olher Telephone talks over one mile.

This company is also prepared to fully equip Telephone exchanges, (furnishing
everything from the telephone to the wire and polei). Private lines, Factory plants,

etc. , and do all kinds of construction work.
Send for circulars and price lists.

WESTERN TELEPHONE CONSTRUCTION CO.,
S39. 540 and 541 DTonadnork BIk.. Chlpaso. Ill

Tlae Best TJnderground Conduit for Electric "Wires.

LIGHT, STRONG AND DURABLE. NOT AFFECTED BY ACIDS OR ALKALIES.
A PERFECT INSULATOR.

"Write for Information. Send for Nevr Catalogue,

Jflatinfacturetl Exclusively Under Haaic PatentSt By

257 Broadway, NEW YORK.
WORKS: ORANGEBURGH, N. Y.THE FIBRE CONDUIT CO.,

HART FLUSH SWITCHES.
5 and lo Ampere Single Pole.

10 Ampere Double Pole.

10 Ampere Three-way.

v,^^ The Only Snap Switch that has

PROVEN A SUCCESS.

For Skale by All Supply Honsea.

HART&HEmAIMFGGO,,
HABTFORD, COKST.

^1 Exhibit at the World's Fair, Section S, Space 5, South-

west Gallery Electricity Building.

The Hoyt Standard Ammeters and Toltmeters for Ijamp
and Meter measurement on Alternating Currents are now
ready for the market.

Send for our 1894 CatalOg^ne whloh contains
the above and other new inBtrumenta

of our manufacture.

Whitney Electrical

iDstrament Co.,

FEWACOOK, Hr. H.
FactorieB: Penacook, N. H.; Sherbroofee, P. Q., Can.

AOENTS

:

HENBY F. KELLCM30, General Selling Agent.

Ealiimore, Md.: The Poole Electric Oo.
Boston, Mas9.: Warren 9. Hill.
Boston, Mass. (New Eneland): W. B. Southgate &

Co., 146 Franklin St.

Chicago, III : Electric Appliance Co,
Olnoionati, O.: Nowotny Electric Co.
Halifax, N. S.: John Starr, Son & Co., Ltd.
New York City: Geo. L. Colgate, 136 Liberty St.
San Francisco, Oat.: California Electrical Works.
Toronto, Oot.: Toronto Eleotrloal Works.
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BuGENK IT. Phuxxfs, Prest. W. A. HathaWAX, Treat. W- H. Sawtkb, Seo'y.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, R, I.

RAILWAY FEEDER AND TROLLEY WIRE,
EIiECTBIC LIGHT I.INE WIRE,

Incandescent and Flexible Cords,
AMERICANITE. MAGNET, 117111 Hid
OFFICE AND ANNUNCIATOR WlnlL\
FARADAY CABLES. IllllUlU,

KEW YORK OFFICE, P. C. Ackerman, 10 Cortlandt Street.

MONTREAL BRANCH, Eugene F. Phillips' Electrical Worl£B

W.U. Double Petticoat Teat Insulator.
The poiQtH or tents on the lower rim of the petticoat attracts

the water on the outer surface of the insulator into drops. The
water drops from these points on to the cross-arm, thereby pte-
ventfng ttie moisture from creeping up on the inner petticoat,
and thence to the pin, Owing to Ihe great success of our Patent
T«at Insulator in Telegraph Work, where the efHclency of the In-
sulator has proven to he more than twice thiit of the ordinary In-
HUlator, we have concluded to apply the device loall luwalators for
Telegraph, Telephone and Street Railway Work.

Standard Screw GlasH Innalators,
Floor Insulators, fwiass fir<*ak Knobs, Battery

Jar*, Arc Li&ht Glohes for all Syslenm.
Colored Glass Insala*ors to designate difTerent

carrenis.
WORK ON SPECIAL DESIGNS A FEATURE.

Send Model or Drawing and we will furnish eBtlmale.'*.

HEMINGRAY CLASS CO.,
ESTABLISHED 1848.

Office. Covington, Ky. Factories, Muncie. Ind.

THE
a
CLARK" WIRE.

For Switchboard, Railway and Motor use, we mate all

sizes of Stranded and Flexible Wire and Cables withCiark'e

Ineufation.

The Clark Wire has been before the public and in use for

the pa3t nine years, and has met with universal favor.

Thousands of miles of this wire have been sold, and
are in iise throughout the United States and Foreign Coun-
tries, and the demand for It is conetantly increasing, because

it always gives perfect satisfaction.

Western Agents

,

GREAT WESTERN MFG. CO.,

Chicago, III.

In a Letter from the Inspector of the Boston Fire Under

writers' Union, he states: " A Thoroughly Reli-

able and Desirable Wire in every respect."

The Rubber used in inanlatlng our Wires and Cables Is es-

pecially chemicallyprepared, and will not deteriorate, oxi-

dize or crBck, and will remain flexible in extreme cold

weather, and Is not affected by heat.

We guarantee our Insulation wherever used, Aerial. Under
ground or Sabmariue, and our net prices are as low, if not

lower, than any other first class Insulated Wire.

We shall he pleased to mail Catalogues with Terms and
Discounts for Quantities.

EASTERN ELECTRIO CABLE CO.,

61 and 63 Hampshire St., Boston, Mass.

Hbkrt a. Clabk,

Treae. and Gen'l Mgr.

Send for Cataloeue.

Hebbebt H. Eustib,

Frest. and Electrician

MANUFACTUBBBS OF HIGHEST GBADES OF

Rubber Insulated Wire and Cables for Aerial, Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N J.

(
JOHN A. BOEBL,I»I(i'S SONS CO., Gbicago. 1?1 Iiake Street.

AGENTS' i
^^'*' FBAKGISCO, 125 and 37 Tremont Street.

'( HiClW YOKK, 117 l.ll>erty Street.

HAYDEN-BOOKER MFG; COMPANY,
Manufacturers of all binds of

OPEN AND CLOSED CIRCUIT CELLS,
' And Dealers In

Everything in the Battery Line.

3140 DeKalb St., - - - St. Louis, Mo.

M. U. HAYDEN, President and .Manager.

,Sxnff5^tVf;-ors^

L^^l,/s
Of TELEPHONES'

ELECTRICAL SUPPLfES
Palmer Bros.

,
hsCa^' CMIANUS.CONN,

TUB
CoBsoliaateil Electric Storage Coipany,

BRUSH PATENTS,
Licenses Granted.

EDISON BUILDING. NEW YORK.
DREXEI. BUII-DING, PHILADELPHIA.

GorrespondenGe School of Technology,
CL£A'ELAiVD. OHIO, Instructiou by Oorrespoodence, Electrical, Steam and other Branches of
EnplneerlDK.—E P. Robert*", M. E.; G. T. Hanchett, S. B.; Oscar Antz, M. E.; Jag. Eltohle, B. S.; FranK
C. Osboru, 0. E.; F. Tensen; L. S. Siehel; H. J. Gook; J. N. Richardson; W. B. Sewart and F. H. Con-
stant, C. E. Send for Circular.

COOKE SHADES

AND STAND.
SHADES (patented), made of thin,

polished brass, lacquered, brilliant,

beautiful, light and entirely new. Easily
and securely adjusted to standard sock-
ets. (No Collar.) Price ^6.oo per
doz. Good discount to trade.

STANDS (patents pending). Set
screws, front and back, elevate, turn
and hold the lamp at desired angle,
saving the eyes. Price $2.50 each.
Discount to the trade.

A set of samples (as shown in cut), sent
on receipt of $3 00.

Write for folder, etc.

lieading local supply houses appointed exclusive agents.

E. D. COOKE, Manufacturer,
901.4 Unity Buildio^, - - CHICAGO, JLL.

Yon WiU Oblige

Both Advertiser and Publisher

by mentioning the WESTERN
ELECTRICIAIV when writing
to advertisers.

JLzia.l3rsis of Ssil JLzxii3:ioxiisLC,

Analytical and Consulting Chem'st

AND ASSAYEB,
ffoom 1^2, 87 Clark Street.

lI^*Pricea on application.

Certiftcate of Analysis, No. 918. Chicago, March 9, 1894.

This Certifies that I have analyzed sample of Sal Ammoniac, marked
"A. G. Sal Ammoniac," submitted by Western Electric Company.

I find the amount of:

Ammonium Chloride contained therein to be 99.51 per cent.

WEIS.

Ammonium Sulphate. it (t (( 0.03 "

Moisture It if tc 0.13 it

Non-Volatile Matter (C ti t( 0.03 tt

Organic Matter it It tl 0.31 it

The Non-Volatile Matter consists of Iron Oxide and Alumina
Signed J. H
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EsTilBLIBHBD nf 1861.

E. BHGGOT,
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

GAS AHD IIiICTEID

FIXTURES.
ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET.

CHICAGO.

8184 Michigan Avenu*.

FOR SALE.
The entire fctock of brash copper o£ the late An-

sonin Electric Co., .">,000 lbs., nil sizes, at fifteen

ceuls (SO.l.')) per pound. Poreelain cut-outs, Edi-

son moke, nil size?, at 75 per cent off Edi-<on list.

Bryant switcbeB, l.^i ninpere, double-pole, 60c. Saw-
yer-Man 111 ampere main cat-onta at 1.5c. Write
U8 for aiiyiliiiig you want, and we may have it

Chas. E. Gregory Co.,
47-40 tSo. JelTerfion »r., vjuicasot 111.

FOR SALE.
A new electric light plant making good

money. Expenses low; franchises for long
terms; income increasing bteadily; pood
locality; no better business in the place-.

Good reasons for selling. Address
*'IV EliECTRIC,"

Care Westebn Electrician,
6 Lakeside Building, Chicago.

FOR SALE.
One Suffolk Arc Lamp, 16.00.

Two Universal Arc Lamps, ^«.uO each.
Twelve Ward Arc Lamps, ?8 UL) each.
Ten 15 Ampere Single-pole Kni.e Switches, on

Marble Bases, 75c each.
Ten 2.'3ii Ampere Spiral Lever Snap Switches (E. S.

Co. trade numbei' 145.5 ), -^S.OO each.
Ten .500 Volt, 100 Ampere, Double-pole Knife

Switches, ^6.00 each.
Ten Ampere Snap Switches, 15c each.
Porcelain Shades, 5c each.
Also a number of second-hand Motors and Dy-

namos at attractive figures. Write for further in-
formation and specify clearly as possible what your
requirements are.

TAYLOR, DEE & MACK,
:iiO Dearborn Ht., Chicago.

For man with from $10,000 to $20,000 to manufac-
ture electrical apparatus in prosperous city in
southern Michigan.
New factory will be given to such a mai: or com-

pany upon certain easy conditions.
Address "ElecJricai Engineer,"

Care Western Electeician,
6 Lakeside Building, Chicago.

POSITION WANTED.
Young man desires posi ion by July 1st, as

dynamo tender in some good light or power sta-
tion, or as general house electrician with some
good firm. Can take complete charge of all ma-
chines, switchboard and lines, and do all necessary
repairing Good references given. Have last been
wiih Edieon General Electric Co. Correspondence
solicited. "A. J. S , Rleo.trielan..''

care Western Electrician,
6 Lakeside Building, Chicago.

For Kent-In THE BEi.I>£IV, 295,
397, 299 Belden Avenue, Corner
Fremont Street, short distance
>ve8t of lilncoln Park, Chicaso.

A seven room CORNER flat with all modern ap-
pointments, including steam heat, janitor, gas
range, gas grates and logs, hot water, refrigera-
tor, side-board, tliree wood mantels, handsome
oak and marble entrance, private storeroom and
laundry; every room as light as day; the only va-
cant flat in the building; rent reduced to $50.00.
J. B. Carney, on premises, or at 6 Lakeside Build-

ROSE POLYTECHNIC INSTITUTE

Sre SStiSi of """t'I'"" .""^ OhomiBtry. Extend
T,-K.„ ^^"^'' Shops, Loborntor Hs, Drawine RoomsXibrarj. Expanses low. AddlossU. T. EDDT, Prca'fc

THE WONDERFUL

D'UngerJelephone.
Hlgbly Important to Telephone Users.

BEWARE OF INFRINGING!

The D'Unger Long Distance Telephone (the
"Far-Away Talker") can now be had for use in
Telephone Exchanges on -a small annual royalty,
and on no other ternis^ It is constructed
under numerous patepts, et-pecially Patent Slo.
390,575, granted Oct. 2, 1888, which is not only
the hrst, but the oniy undisputed and
indisputable valid patent granted for
an All-Carbon Multiple-Contact Mi-
crophonic Telephone Transmitter. All

all-carbon multiple-contact telephone transmit-
ters built without or under patents granted since
Oct. 2, 1888. are Infringements upon Pa-
tent AIo. 390.575— a fact to be borne in mind
by persons contemplating the use of Telephones,
The "D'Unger" is the only self-cleaning tele-

phone in fthe world. It sends speech one {l)mile
or five thousand (5,00ft) miles in a perfectly clear
manner; can be operated at half the ordinary ex-
pense; is always in order, and has for its Receiver
a Patent Compound Magneto, making but One
magnetic field- It has likewise Paul D^Un-
ger's Patent Diaphragm Regulator, which prevents
the words from running together. As a whole it

is complete, cannot be surpassed, and has no equal.
Pronounced by all unprejudiced electricians to be
the Peer of T elephones. Address

D'Unger Long-Distance Telephone Co.,

Palmer House, CHICAGO, ill.

No D'Unger Telephones can be had for ex-
changes, except through me. E. D'UNGER.

Y
OU WILL OBLIGfE

Both advertiser and publisher by
mentionins the Western Electrician

when writing to advertisers.

GOUBERT
Feed -Water Heater.

Specially Adapted to

COXDENSINO

and la use In the
largest

EliECTRIC
lilGHTIHre

and

ELECTRIC
RAIIiWAY
PL.ANTS

in tlie United States,

ALL SIZES,
50 to 5,000 H. P.

Send for Catalogue.

Agencies In all Principal
Cities.

MANUFAOTUnED BV

GOUBERT MFG CO.,

UatdlClhuicliSt., ml Conlandt, SBff yOKK.

Stilwell's Patent Live Steam-Feed Water Pnrifler.

Removes all impurities.

Entirely prevents scale in Steam
Boilers. Catalogue on application.

STILWELL&BIERCEMFG.CO.,

DAYTON, OHIO.

Summer Resorts of Wisconsin.

Excursion tickets to the Summer Resorts
of Wisconsin are now on sale by the
Chicago, Milwaukee & St. Paul Railway.
Special low rates on Friday and Saturday
of each week for tickets good to return
until Monday. For further information
apply at Ticket Office. 207 Clark St , or
Union Passenger Station, Canal, Adams
and Madison Sts.

SEND FOR OUR
Catalogoe of

Electrical
Books.

The most complete of Its

kind ever pabliehed.

Sent Free te Any AddreBB.

% are Headquarters

In the West for ELEC-
TRICAL BOOKS, and fill

orders promptly, pre-
paid, ODiecelptof price.

ElectrloianFubllFhing Co.,
6 Lakeside Building,

Chicago, ill.

Electric Fan

Water Motor.
Current free as It con-

nects with any faiiret.

Sample *.'! rxi. Whole
sale and rflall.

TlieBolglaioM'g.Co.,
41.5 Water St.,

BALTIMORE, MD.

Gazelle Light Roadster.
Warranted thoroughly high grade. Weight,

wilh wood rims, 2H pounds; with steel rlma, 30
jiounds. Geared to (i4 inches. Price, |75.0n.
Terms, 60 days net or n^i discount for cagh; or, if

cash Is sent with the order, will allow 10;^ In place
of 5.

It is unquestionably the best, strongest and most
Bclentifically built wheel on earth.

COLUUBIA CARRIAGE & CYCLE CO.,

Broad^vay and Hnton St.
MlliWAUKICE, WIS., 1J. S. A.

STUDY ELECTRICITY AT HOME
By our correspondence method Thorough Instruction, with FREE APPARATUS. Moderate terms.
Diplomas awarded. Catalo^e free. Sipientiiic illachlnie^t Co.. 90-91 Atwater Bldg., Cleveland,O.

INSTRUCTION^'MML
In Architecture, Architectural Dra'wine,
Plumbine, Heatitie and Ventilation,
Bridge EngioeeritLg', Railroad Engrineer-
in^, Surveying and Happing, Mechanics,
Uecbanical Drawing, Mining, Engliati
Branches, and

ELECTRICITY
Diplomas awarded. To begin students neea

only know how to read and write. Send for FREE
Circular of information stating the subject you
think of studying to THE CORRESPONDENCE
SCHOOL OF MECHANICS AND INDUSTRIAL SCIEN-
CES, Sc-anton, Pa.

4000STUDENTS

j Cheap

|Trans=

^portation ..iiiiiiiiiiiiii.

f One-twentieth of a cent a mile, on

f the Imperial Wheel. Cheaper than

^ other bicj'cles because less repairs are

^ needed. Our convincing catalogue for

fi the asking.

i AMES & FROST COMPANY
a CHICAGO, ILL.

THE

CLARK

ELECTRIC CO. , 192 Broadway, New Toik,

Is the only concern in the world
that makes

Arc Lighting
Apparatus for every purpose, and
for use on every current.

Our Arc Lamps can be used on
any current whatever.

i3e:l«i.

HuEBEL & Manger,

BRONZE PUSH
BUTTONS,

WINDOW AND
DOOR SPRINGS,

nOOR PUSHES,
SWITCHES.

Send for New Catalogue.

Manufaotnrers, -

286-290 Oraham Street, BROOKLYN, N. T.

Miamisburg Electric Co.,
Miamisburg, O.

IMPERIAL DRY BATTERY.
Guaranteed the best Dry Battery ever made. In-

ternal short circuiting or local action is eliminated.
Will not deteriorate when not doing work. Will
hold its first value over long periods of time In-
ternal resistance small; high and constant, E, M. F.
Will not run down or die on the shelf. No bursting
of seals or oozing of salts from the top.

Burnley Cartridge Battery.
Cartridge or Porous Onps made of especially pre-

pared paper. One-half the size and one-third the
weight of other porous cupa. Guaranteed to be
equal to any Sdlammoniac battery made. The cheap-
est battery now on the market.

AM Batteries Guaranteed. Send for Catalogue.
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VICTOR TURBINE WATER WHEEL.
The aUnnlion of ELECTRIC COMPANIES is called to this CELEBRATED
WATER WHEEL i^s partioularly arhiptud to their use on account of its re-
markably steady motion, high speed and great Efficiency, and Large Capacity
for its diameter, being double the Power of most wlieds of same diameter. It is

used by a number of the leading electric companies with great satisfaction. In the
economical use of water it is without an equal, producing the highest per cent, of

useful effect guaranteed. SEND FOR CATALOGUE AND PARTICULARS.
Our Horizontal "Victor" is highly recommended, as no gears are required and

it can be belted directly to dynamo.
The accompanying engraving represents a pair of of 12-inch VICTOR TUR"

BINES arranged on a horizontal shaft with Cast Iron Flume, Draft Tubes, End
Bearings for Shaft and Driving Pulleys complete, all mounted upon a substantial
cast-iron bed plate. The entire arrangement is very completeand strictly first-class

in every particular. We are now prepared to furnish Victor Turbines, either single

or in pairs on horizontal shafts, and where the situation admits of their use, we
recommend them.

STILWELL & BIERCE MFC. CO., - Dayton, Ohio.

"If circumstances had I willfind where truth is

7iid, though it were hid indeed within the center."

.arrived here in due season and stopped.

>•

.^>^"

Thus spoke our friend Polonius to Claudius

and then he started out on his journey

The other day, Incidentally meeting ns in the street, he threw his arms
around ns and exclaimed: "The friends thoa hast and their adoption tried,

grapple them to thy soul with hoops of steel.''

Ii^d3i-& X« : If you have, like Polonius had, a sea of trouble with the
Cells you are using, hunt us up, and if the satisfaction that you will experience
In handling the celebrated '^LAW DOUBLE CYLINDER"
cell is not such as will make you our friend, we are indeed lacking in our
knowledge of human nature. Its great forte is its Holding-up Power and com-
bined with an Uniformity of Current from first to last, thereby giving you a
Cell, altho' a little dearer' at the start than some other Cells, eventually the
cheapest on the market.

LAW BATTERY CO., 85 Jolin St., N. T.

Zincs. Sal Ammoniac, Acid Cells, etc.

The Standard Open Circuit Bat-
teries of the World,

Sbnd for Cihculab and Pbicbs.

THE LECLANCHE BATTERY CO.,

in to in East 13Ut St., H. Y.

GRAPHITE SPECIAIiTIES
FOB BIiECTBICAIi ITSES;

enpUte Bods of Tarlons Iienstlis, ftom 1-S Ohm to lOO ohms Besistance
to tha Ineh. Hraphlte Boxes and Orndbles, Reslstlne Hoats

of 4,000 JDegrees. Inquiries eiadly AnsTrered.

IPS. DIXON CRUCIBLE CO., Jersey City, N. J.

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Crives more pOTver as to diameter "with a

higher percentagre of useful effect than any other
woter-wheel heretofore made. All sizes, right and left

hand, ero built from patterns perfected under systematic tests In
the Holyoke Testing Flume.

Parties haying power plants which are unsatisfactory, and
those contemplating the improvement of powers, will find it to
their interest to confer with me, as I am ivilliBer to gruar-
antee results -where others have failed, no mat-
ter Tv^hat makeof turbine has heen in use. STATE
RRU|lIRE:niENTS ANI> SEIKO FOR CATA-
i^oaiiR.

S. MORGAN SMITH. York, Pa.
Estimates furnished for complete power plants and

results ftuaranteed.

The New Yost
1894 Model.

Constructed on principles radically its own, In-

suring results always soughc for but absolutely
unattainable in the construction oE any other ma-
chine. It is pre-eminently the telegrapher's and
professional stenographer's typewriter.

Let us send you catalogue,

Tbe Tost Writing Machine Co.,

;69 La Salle St., CHICAGO.

VULCANIZED FIBRE GO.

ElSar.^VFH XaaTT'FIJJ 1873.
ISOIiXS JBAHrrFACTrBEBS OF

HARD VULCANIZED FIBRE
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order.

^

Colors, Red, Blaclc and Gray. Send for Catalogue and Prices.

wiMiiBreTON.'pBi.. The Standard Electrical Insulating Material ofthe World. 14 Sl^^jv': y.¥

STREET LIGHTING FROM ALTERMTING CURRENT DYNAMOS.
Lamps, Series Sockets,

New Prices given on Street Fixtures, Poles,
Bank Boards, Meters

And all accessories for the use of SERIES LAMPS on ALTERNATING CURRENT DYNAMOS.

This system permits a PBOFITABZE and 8ATISFACT0BT method of street illumin-
ation and should be investigated by every plant using alternating current apparatus.

WRITE FOB FURTHER PARTICULARS AND FRICES.

OUR SERXBS LAMPS
Will show you a COMPARATIVE SAVING equal to their FIRST COST in POWER CONSUMED.

BERNSTEIN ELECTRIC COMPANY, 620 Atlantic Ave., Boston, Mass.
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PAETIOULAELY ADAPTED TO DEIVING

Electric Light and PowGr Stations
Od account of Ub high efficiency at all Btagee of gate, eteadineBB of motion and eaey working gate, the con-

Blractlou of which makeB It the most aoceltive to the action of a governor of any wheel on the market.

A^Ki>« ^^«^ 0% ^fr ak 9 #%#«i9^ Illnetratlng varlouB styleB of Betting on both veiilcal andSEND FOR CATALOGUE "
horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,
SUCCESSORS TO

STOUT, nililiS A TEMFI/E. DAYTON, OHIO.

Artistic Slate
FOR

(Switch Boards,
Switch Ba«es.

Kheostat Boxes and Bases,
Battery Boxes and Covers,

Fnse Boxes and Bases,
And tor I/amp Bases,

All Purposes Requiring

Slate, plain or finished.

We sell the finest Vermont Slate, and finish in

Dull Blacb,
Polished Black,

Bloodstone 01* Marbleized.
Italian, Tennessee, and

Vermont 3tarble,
Mexican Vnyx and

€rrained Woods.

Very low prices quoted on sizes to order.

The Independent Electric Co.,
39th St. and Stewart Ave., OHIOAGO.

WANTED.
We will pay 35 cents each for

clean copies of the Western Elec-
trician of June 18, 1892, Volume X,
Number 35.

WESTERN ELECTRICIAN,
6 Lakeside Building, Chlcafo-

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for office oi

home use, is Issued by the Burlington
Route. Copies will be mailed to any ad-

dress on receipt of twelve cents In postage
by P. 8. EusTis, Gen'l Pass. Agent, C. B.
& Q. K. R., Chicago, 111.

For any electrical book published filled

promptly on receipt of price.

ELEOTKICIAN PUBLISHING COMPANY,
6 LAeside Building, Ohlcago.

FUSE WIRE
I
«»-/;^^,

AND LINKS y capacity.

FOR ALL SYSTEMS. ) ^''%"n^o''r»..

The Independent Electric Co.,

39th St. and Stewart Ave., Chicago.

JUST OFF THE PRESS.
INVENTIONS, RESEARCHES and WRITINGS of NIKOLA TESLA.

BY THOMAS COMMERFOBD MARTIN.

Cloth. 8yo. 330 Cuts and New Portrait. SCO Paaes. Price $4.00.
Some idea of the scope of this remarkable record of new work in electrical invention and research may be formtd from the following table of

CONTENTS.
PART I.—Polyphase Currents.

Chapter 1.

Chaptkr 2.

Chapter 3

.

Chapter 4.

Chapter 5.

Chapter 6.

Chapter 7.

Chapter 8,

Chapter 9,

Chapter 10,

Chapter 11

Chapter 12.

Chapter 13

. . .Biographical and Introductory.

. . .A New System of A'ternating Current Motors and Transformers.

. . .The Tesla Rotating Magne'io Field.—Motorj with Closed Conductors,
—Syachroaizing Motors.—Rotating Field Transformers.

. . .Modifications and Expansions of the Tesla Polyphase Systems.

. . .Utilizing Familiar Type of Generators of the Continuous Currenttype.

. . .Method of Obtaining Desired Speed of Motor or Generator.

. . .Regula'or for Rotary Current Motors.
. . .Single Circuit, Self-Starting Synchronizing Motors.
. . .Change from Double Current to Single Current Motor.
. . .Motor with "Current Lag" Artificially Secured.
. . .Another Method of Transformation from a Torque to a Synchronizing

Moter.
. . ."Magnetic Lag" Motor.
. . .Method of Obtaining Difference of Phase by Magnetic Shielding.

Chapter 14 Type of Tesla Single-Phase Motor.
'

Chapter 15 Motors with Circuits of Different Resistance,

Chapter 16 Motor with Equal Magnetic Energies in Field and Armature.
Chapter 17 Motors with Coinciding Maxima of Magnetic Effect in Armature and

Field.

Chapter 18 Motor Based on the Difference of Phase in the Magnetization of the

Inner and Outer Parts of an Iron Core.

Chapter 19 Another Type of Tesla Induct'on Motor.
Chapter 20 . . . Combinations of Synchronizing Motor and Torque Motor.
Chapter 31. . . .Motor with a Condenser in the Armature Circuit.

Chapter 32 Motor with Condenser in one of the Field Circuits.

Chapter 23. . . .Tesla Polyphase Transformer.
Chapter 34 A Constant furrent Transformer with Magnetic Shield between Coils

of Primary and Secondary.

PART II.—The Tesla Effects with High Frequency and High Potential Currents
Chapter 2Chapter 35 Introductory: The Scope of the Tesla Lectures.

Chapter 36 The New York Lecture. Experiments with Alternate Currents of
very High Frequency, an 1 their application to Methods of Artificial

Illuminatien, May 30, 1891,
.The London Lecture. Experiments with Alternate Currents of High

Pote»tial and High Frequency. February 3, 1892.

Chapter 27.

. .The Philadelphia and St. Lonis Lecture On Light and other High
Frequency Phenomena. Febriiary and March, 1893.

Chapter 29. . . .Terla Alternating Current Generators for Hiah Frequency.
Chapter 30 Alterna'e Current Electrostatic Induction Apparatus.
Chapter 31 "Massage" with Currents of High Frequency.

|

Chapter 33 Electric Discharge in Vacuum Tubes.
i

PART III.—Miscellaneous Inventions and Writings.

Chapter 38. . . Auxiliary Brush Regulation of Direct Current Dynamos.
Chapter 39. . . .Improvement in Dynamo and Motor Construction.

Chapter 40 Tesla Direct Current Arc Lightiog System.
Chapter 41 Improvement in Unipolar Generators.

CSAPTER 33 Method of Obtaining Direct from Alternating Currents.
Chapter 34 Condensers with Plates In Oil.

Chapter 35 Electrolytic Registering Meter.
Chapter 36 Thermo-Magnetic Motors and Pyro-Magnctic Generators.
Chapter 37. . . .Anti-Sparking Dynamo Brush and Commutator.

PART IV.—Appendix: Early Phase Motors and the Tesla Oscillator.

Chapter 43 Mr. Tesla's Personal Exhibit at the World's Fair.
| Chapter 43 The Teila Mechanical and Electrical Oscillators.

This Tolnme is ofthe ntmost interest and valae to all in any wise concerned' in the study, production or utilization
of electric currents. !$ftnt postage free, to any address, on receipt of price, by

ELECTRICIAN PUBLISHING CO., 6 Lakeside Building, Chicago.
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For the WESTERN ELECTRICIAN.—81,00.— MICA
imia anl Aiier Qnalllles lor Electrical Pnrposes.

EUGENE MUNSELL & CO.,
MICA INSULATOR CO.,

218 WATEK BT., NEW TOBK.

W. H. SlliliS. »» I^ake i^t.. Chicago, III.

MICANITE
PERFECT INSULATOR.

SPEAKING TUBES AND WHISTLES.
Oral, JBleotriCf Pneumatic and Mechanical

ANNUNCIATORS AND BELLS.
Full Iilne Always in 8tock,

W. R. OSTRANDER & CO.,
S04 Fnlton St., New Yorln.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. Y.
^^Send for New OAtaloque. Out August l3t.

jurrWHAT EVERY VOUNG ELECTRICIAN WANTS

TheMODEL DYNAMO-MOTOR
f ILL DECOMPOSE WATER

kDCS^ECTRO PLATING
JllGWf^^UCANDESCENT

ELBRIDGE EL^CT'L MFG.CO. ELBRIDGE.HYI

YOn fILL OBLIGE

Both Advertiser and Publisher

by Mentioning the

Mm Electriciai

When Writing to Advertisers.

J. C. BRILL COMPANY, • - - PHILADELPHIA.
BUILDEES OF EAIIWAY AND TRAMWAY OABS OP ALL CLASSES,

Special attention ffiven to the building of Electric Motor and Trail Care.
Builders of Brill No. 21 Truct with solid forged frame, ai-d "-Eureka" Maximum Traction Pivotal Truck.

Consolidated Car-HeatingCo.,

E. O. MoCOKMIOK, D. B. MAKTIN,
Pass. Traffic Mgr. Gen'l Paas. & Ticket Agt.

OINOINNATI.

Chicago, III. ALBANY, N. Y.

ooAa:3F*ozt.TF.

Goatecook, P, Q-

Electric

Car - Heating.
Regulating Switch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

In Practical Operation in More
Than US I,eadlne Cltleii in

V. S. and Canada.

A J^EMV BOOK!

New Dynamo Tenders' Hand- Book,
226 Pages. fbB Engravings. Hand-Book Size.

Lieut. F. B. Badt's latest addition to our famous hand-book series, of which 30,000 copies

have been sold. The new book contains more than twice as many pages and twice
as many engravings as were comprised in the old, and will continue

to retain the distinction of being the ONLY STANDARD
WORE for the practical dynamo man and the learner.

NOW READY. PRICE, $1.00.

I
<a LAKESIDE BIULPING, CHICAGO.
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A NEWWORK.

THE TELEPHONE

HAND'BOOK.
• By Herbert IvAws "Webb,

About 175 Pages. Profusely Illustrated.

Price, postage free, $i.oo.

ELECTRICIAN PUBLISHING COMPANY,
6 LAKESIDE BUILDING, CHICAGO.

READY AUGUST 1st.

Uniform in size and style with the other

works of our famous Hand-Book series,

of which 40,000 copies have been sold

to date. Practical subjects treated in

plain language by practical men.

A TIMELY BOOK.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. A. I. E. E.,

Consulting Electrical Engineer,

Speotalty: Electric BallwayB and Power Sta-
tion!.

43G Rookery, Chlcaeo.

Chas. G. Armstrong,

Expert and

Electrical Engineer,

Andttorlam Tower, Chicago.

HENBY F. DB B. OAMEHON. V. J. GILLETT.

Cameron & Gillett,

Contractors for Electrical Construc:ion,

Dealers in Electrical Mflehlnery and Supplies.
Generators, Motors, Arc Lamps, Etc.

40 Wilcox St., l>etrolt, mich.

0. M. Stone,
Electrician,

Good worJi, square work, perfect work; juet
Buoh worl4.Q8 oar cuBtomers want. Fine house
work and repairs a epeclalty. Private lines

built complete.

SOO ». Clark »t.. Chicaso.

N. S. Amstutz,
Mechanical and Electrical Engineer,

New Eleatrical Devices Perfeotedfor
Shop Construction.

Teats, Plans, Estlmatea,
SnparTlalon and Expert Opinions.

5»0 Tbe Cnyahosa, CIeTeIand,0.

The Louis K. Comstock Co.,

Electrical Engineers

and Contractors,

IISV-SS Moqadnock BIk., Chicago.

Goltz & Sinclair,

Electrical Engineers and Contractors,

Manufacturers' Agents,

Tel. 912. Agents for Ideal Engines.

Academy Bldg., 91ilwankee, Wis.

Gustave Monrath, c. p., i, e.

Electrical Engineer,

Contractor for Electric Light and Electric
Power TranemiBalone.

1417-1419 9IonadDOck Bnildins,
Chicaso.

Wm. H. Bryan, M.An..soo.M.E.

Mechanical and Electrical
Engineer.

GoDBUltatloDB, Reports, Estimates, Plans, Specl-
fleationa, Superintendence, Tests, Purchasing.

Tamer Building, St. lionis.

The Consolidated Eng. Co.,
Designers and Builders of Electric
Light and Power Plants, Electric
Railways, Water Works, Ice Making
and Refrigerating Plants.

821 Pine Street, - - - St. Louis.
Alfred 0. Einatein, Prest. and Treas.

Thomas V. Hall, Vice-Prest and Secy.
John A. Henry, Supt. Electrical. Con.

, Frederick L. Merrill,

Electrical Engineer,

Specialty: Storage Battery Work.

304 Bookery, Chicago

Harry G. Osburn.
Electrical Engineer,

«39 I^a SaUe Street, Chicaso.
Telephone, Harrison 306.

Estimates and Specifications prepared.

Special Attention Given to the
Supet^imion of Electrical Work,

The Allen- Hussey Co.,

General Electricians,

Engineers, Contractors.

EstabUshed 1889—Incorporated 1892.

Telephone, Harrison 712.

HIS Uedinah Bldg., Chicaso.

Montgomery H. Johnson,

Consulting Electrician,

Specialty: Designing Electrical Machinery and

Apparatus.

aiartln Bldg., ITtica, W. Y.

E. P. Roberts & Co.,

S4, as, 26, 27, 28,
Brainard Block,

E. P. ROBERTS, M. E.,

A. S. E. E ,

A. I. £. E., Cleveland, O.
Etc., Etc.

Frank B. Rae.
Electrical Engineer,

49 Wiloox St., l>etroit, 9Ileh.
Member American Inetltute Electrical Engineers.
Dynamos, Motors and Special Apparatus Designed
for Manufacturers. Tests and Reports upon
Steam and Electric Power Plants. Engineering
In Installation of Electric Street Railwayp. Munici-

pal and Private Llgbting.

YOU WILL OBLIGE
Both advertiser and publisher by men-
tioning the Western Electrician when

writing to advertisers.

HAVE
YOU
READ

Inventions, Researcks and Wrilinis of Nikola Tosla,

By THOUAS CtTMUEBFOIlD UABTIN.

BOO Pages, 330 llluatrationa and New Portrait.

PRICE, $1.00. Postage l

BEB PAQE XIV FOK TABLB OF CONTENTS. OHDEK AT ONCE.

TESLA'S
NEW
BOOK?

^ADEJ^

"IDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

HAIVCFACTITftBD BY

PHILLIPS INSULATED WIRE CO.
NEW YOBK OFFICE: 39-41 Oortlandt Street, FACTORY: PAWTUOKET, B. I.

ASBBTCIBa

:

Kleetrte Appllmce Co„ OHICAOO. PartrlcfcA Carter Co . PHIIiAPIiI.PHIA. Electrical EngtncerliiK Co.. MmrilKAPOI.Hi.

WESTINBHOUSE ELECTRIC £ MANUFACTURINB CO.,

We manufacture Complete Installations of

EI^ECTBIICJLI. iLFPJLRJLXXJS
For CENTRAL STATIGIM ELECTRIC LIGHTING,

LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BRANCH OFFICES IN ALL LARGE CITIES.
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YOB THESE BOOKS.
NBW

DYNAMO TENDERS'
HAND-BOOK.

By LiEDT. F. B. Badt.

RBADT FOR DELIVERY.
AN ENTIRELY NEW WORK.

The latest addition to our famous "Hand-Book"
Series. Every practical dynamo man Bhould have a

copy.

236 Pages, 13S Engravings,

PRICE, $1.00.

INCANDESCENT WIRING
ha-itd-book:.

By Lieut. F B. Badt.

Fourth Edition. Tenth Thousand,

These tables give, without loss of time, exact size

of wire to be used. This is one of our famous "Hand-
Book" series, and is the standard authority on this

subject In the English language.

72 Pages. 43 Illustrations.

PRICE, SI.OO.

BELL HANGERS'
fifVND-BOOK.

Br Lmut. F. B. Badt.

Designed for practical men engaged In any olaai
of bell or annunciator work. The only book of the
kind published.

106 Pages. 97 Illustrations.

PRICE, $1.00.

ELECTRIC '^TRANSMISSION

hamd-book:.
Bt Lieut. F, B. Badt. .

A new work containing tables and information on
the electric transmisslou of power brought down to
date. One of the most popular of our famous "Hand-
Book" Series.

97 Pages. 22 Illustrations.

PRICE, $1.00.

STEKKT RAILWAYS.
"TRPC7USS."

Their Construction, Operation and Maintenance.

By C. B. Fairohild.

This work is written by a practical man, and
should be In the hands of every street railway em-
ploye in the United States.

600 Pages. Profusely Itlasiruted.

PRICE, $4.00.

DVNK7VIO
ELECTRIC MflCfllNERY.

By S. p. Thompson.

Fourth edition, revised and re-wrltten. The most
complete work on the dynamo published.

900 Pages. Fully Illustrated.

PRICE, $9.00.

DICTIONARY
... OF ...

Electrical Words,
TERMS AND PHRASES.

By Edwin J. Houston, A. M.

The latest edition of this celebrated work contains
over 5,000 distinct definitions. As important as
Webster.

700 Pages. 750 Illustrations.

PRICE, $5.00.

TUB

ELECTRIC MOTCR
AND ITS APPLICATIONS. .

By Mabtin and Wetzlkb.

The first American book on eleatrlo motors. A
most complete work brought down to date.

325 Pages. 354 Illustrations.

PRICE, $3.00.

THE PRAGTtGAL MANAGEMENT

DYNAMOS AND MOTORS.
By Crocker and Wheeler.

The object of this work is to give simple directions
for the practical use and management of dynamos and
motors. This work is having a large sale.

100 Pages^ Fully Illustrated.

PRICE, $1.00.

Electric Light Specifications

FOR THE USE OF

Engineers and Architects.

By E. A. Merrill.

This work gives the latest rules of The National
Electric Light Association, of the National Board of
Fire Underwriters, and of The New England Insurance
Exchange.

17G Pages.

PRICE, $1.50.

THE ELEGTRIG RAILWAY
IN

THEORY AND PRAeTieE.
By Crosby and Bell.

This is a complete treatise on the construction and
operation of electric railways, and will commend it-

self to the electrical engineer, and to the practical
manager.

400 Pages. Profusely Illustrated.

PRICE, S2.50.

HIGH POTENTIfVL
AND

. HIGH FREQUENCY.
Experiments with Alternate Currents.

By Nikola Tebla.

A lecture delivered before the Institntlon of Elec-
trical Engineers, liondon.

146 Pages. Fully Illustrated.

PRICE, $1.00.

THE ELECTRIC TELEGRAPH.
BtF. L. Pope.

The fourteenth edition of this celebrated work is

rewritten and brought down to date. A technical
hand-book for electricians, managers and operators.

234 Pages. ' Illustrated.

PRICE, $1.50.

SCIENCE
SERIES.

TheeerleBDOw Dumbers 103 volumes, and embraces
works on every subject.

10 mo. Boards.

PBOFUSEL'Z' IXjIjUSTBATES.

Price, 50c. Each.

STRNDRRD

ELECTRICAL DICTIONARY.
By T. O'Connor Sloahe.

This new work should be in the hands of all who
desire to keep abreast with the progress of the greatest
science of the times.

600 Pages. 300 Illustrations.

PRICE, $3.00.

Any of the above books sent promptly, postage prepaid, on receipt of price.

SEND IN YOUR ORDER.

ELECTRICIAN PUBLISHING CO., 6 Lakeside Bldir., Ghicaeo. Ill
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BiLLL ENGINE CO.,
Improved Heavy Duty Engines for

Electric Lighting and Railways.
DIRECT CONNEOTED afld BELT DRIVEN.

J. W. PARKER & CO., General Agents,
30 Cortlandt Street, NEW YORK CITY.

CHICAGO OFFICE.
506 "The Kookery."

WE DON'T MAKE ANYTHING ELSE mt
Aend far Catalo&nie "A"

Aki,d Printed natter.

UT Tuklar and 6-incli Tube Boilers, Flange Steel, Weldless Braces, Eclipse Manholes.

FULTON STEAM BOILER WORKS, RICHMOND, im

V a •«••••• i

'm proved Racine Higli Speed

SUPERIOR; REfiOimOM
AMD ECONOMY roa

,

BECTRIC1|6HTIHS
a™ GENERAL

^"^^

c^ PURPOSES

All sizes carried in
stock.

Over 2,000 in
use.

Marine and
Yaclit Bnffines.

Porcupine
and Tubular

Boilers.

htm
Hardware lo., -^vorks: kacinb. wis.

W. F. PARISH, General Sales Manager,
Home Insurance Building, CHICAGO.

LAMP
LIGHTING
SCHEDULE.

Moonlight „ System
FOR 1894.
Now Ready

Z*rloe, as Oexita.

Electrician Publisliing Co.,

6 LAKESIDE BLD6.,

CHICAGO.

SIOUX CITY ENGINE& IRON WORKS

m

Builders of HIGH GRADE

CORLISS
ENGINES

Simple, Compound, Condensing.

Complete Steam Plants a Specialty.

SIOXJX CITY, IOWA.

AGENTS:
H. S. WALKEK, 26-28 "W. Randolph St., Chicago.

BOWELL & CHASE CO., 1217 Union Ave., Kansas City, Mo.
G. J. BLANDIN, 120 Third Ave. North, Minneapolis, Minn.

ELECTRICITY for ENGINEERS.

A NEW AND POPULAR BOOK.

Two Volnmes, 4S4 pages, Frofasely Illnstrated.

Price, Postage Prepaid, $2.50.

ELECTRICIAN PUBLISHING CO.,
6 I.AKESIDE BUILDING, CHICAGO.

The

"CLIMAX"boileii
Tliiee Boilers Sold GMcago Edison Co.

The Only Boiler Tested at the World's
Columbian Exposition.

The only NON-EXPLOSIYE boiler made.

Will save youmoney on coal.

Bnilt in units from 50 to ISOO fl. P.

MANUFACTURED BY

lor new Catalogue.

ClonbrockSteam BoilerWorks,
Grinnell and Court Sts., BROOKLYN, N. Y.

'--.\^*S™- PHOSPHOR-BRONZE
REC.JRAOE MARKS. I

N

G OTS, CASTI NCS, WiRE, S HEET &C.
-

, ThePhosphor BRONZE SmeltincCo.Limited
2 2 00Washington AvE.,PHiLflDELPHiA.,PA.

I ORIGINAL MANUFACTURERS OF PHOSPHOR-
y, 7/ ns' Bronze in theUnited States and Sole

'^"•^^-"^ Makers oF^ELEPHANT BRAND"Phosphor-Bronze,

S. FREEMAN & SONS MFG.CO.,
MANUFACTnsEKS OP

Standard Tabular, Vive Box,TerticaI
and Sabmerged liii Ni

BOILERS ,^^
For Marine,

Stationary,
or Portable use.

RACINE, WIS.

ttionary, L
irtable use. L

ALSO 0¥

OF ALL KINDS.
Smokestacks, etc.

A specialty made of

Electric Street Railway and
Lighting Plants. |

Write for Prices and Terms.

QENEHAL AGEXTJ: liow, 11 & Chase Machinery Co , Kansas City, Mo.; F. F. Vater. Minneapolis, Minn.

liHgWATER WHEELS
This Justly Celebrated "Wheel is Built in Many Styles on

UPRIGHT AND HORIZONTAL SHAFTS.
It is SPECIALLY DESIGUED and ADAPTED for driving

ELECTRIC LIGHTING AND POWER PLANTS.
Oiir new Wheel secures a remarkably hifrli ernarantee*! perpenta^re, an<l -wondcrfol steadiness of

motion, under variable loads in practice. It affords an onequaled coneentration of power within a small
space; and an unprecedented liierh velocity for a given power.

Its easily and quickly operated balanced isrnte affords prompt and efGcient control by a governor, and
consequent flne reernlation. These wheels are in many instanceH operating the best electric plants in this and
other coiintriea, fully demonstrating their remarkable adaptation to that use.

The attention of Electric Engineers, and others contemplating water power improvements is directed to our
work. We will send a fine largo pamphlet, 112 pages, fully describing the wheel and various plans of application.

THE JAMES LEFFEL & CO.*To''.^e'w'^o^':;'c?t"v.'°'

Ready Made Cut Gears.
Ready Made Cast Gears.
Ready Made Brass Gears.
Gears Made to Order.
Gear Cutt ng
Gear Book, 15 cents.
Treatise on Gears, $1.00.
Catalogue free.

Gear Cutting Machines.
GEORGE B. GRANT,
Lexington. Mass.
Philadelphia, Pa.
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F. and B.

Compounds,
Paint,

Tape,

Varnish,

Motor Cloth.

Kester
Arc Lamp.

Vulcanized

Sheet,

Rod and
Tubing.

Xntric

Switches.

Kester

Commutator
Compound.

Knox Circuit

Breaker.

Crocker-Wheeler Bracket Fan Motor. ,

Our bracket Ian, whicli is undoubtedly the great-
est novelty in the Fan Motor line this y6ar, is

arranged so that the motor may be thrown in any
position. This convenient arrangement has been
secured by mounting the motor on a bracket fitted

with a ball and socket joint. The bracket is

arranged to be screwed on the wall and then by
simply turning a thumb-screw the motor can be
adjusted to any desired angle, and a breeze thrown
to any part of the room

.

We carry a large stock of these fans on hand,
but so that your orders may be promptly filled, we
would suggest that you place them early and not
wait until the hot weather when there might be
some slight delay °

N. I. B.
Wires,

Cables,

Tape and
Lamp Cord.

'

'Metropolitan"

Incandescent

Lamp.

L X. L.

Triple Braid
Weatherproof

Wire.

Crocker-

Wheeler
Fan Motors.

Dayton
Electric

Ceiling Fans.

Metropolitan Electric Co.,
186 and 188 Fifth Ave., Chicago.
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MTANDARD ALTERNATOR
27 to 137 K. W., 1,100 or 2,200 VOLTS.

A Complete Line of Improved Switchboard

Instruments, Converters. Etc.

WE STILU MAINTAIN THE LEADING POSITION WITH THE

Standard System of Series Arc Lighting

-.^KTI)-

Multipolar Direct Current Generators.

STANDARD ELECTRIC COMPANY.
CHICAGO, 11.1m.
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ECONOMICAL,
SAFE, THE STIRLING

WATER
TUBE SAFETY eOlLER.

EFFICIENT,
DURABLE.

Branches in all Principal Cities, Specially Adapted for Electric Light and Power Plants.

,.y General Offices, Tfte Pullman Building, CHICAGO, ILL

Judge Coxe ofthe United States Circuit Court
I>I8HI88KfS SiriT OF

INTERIOR CONDUIT CO. vs. EUREKA ELECTRIC COMPANY.
Tfte Jiidffe saj/s ''thtt this patent reals vpon an exceedingly vague and fhadotvy foundation."
Send in your orders for Vulca. It Costs One-Third Less ihan any tube in, the market. Bushings all sixes.

iNHiTir YORK i]Mrsui«ji."rEo iTiriRz: connPANir.
|)0.P

MANUFACTORY.
flRCELAiN^^

^» * Hi-is5 Greene St
-^. Statjon G

oOT-g'''%0:

REPAIR'NISHDIHQ
ly^ CONVERTERS.RHEOSTATS.IAMPS IS^ Vj
Stanwood mfg.Co.i7th Sc (lark sis (hicrgo.

WORICTHOROUOHLY TESTED AND SHIPPED ON DAY PROMISED.

STANDARD

"WARD"

ARC LAMPS,
You have seen our spe-

cial offer] on 1,000 "Ward"
\ lamps, direct current. Well,

i the sale is fairly under way.

f If you desire anything in this

line, let us hear from you
quickly. State full particulars

and quantity that you wish

figures on.

li

Hard Rubber Electrical GoodSi
'Telephone Receivers, Rubber Rods,

Hard and Soft Rubber Tubing,

Fleicible Hard Rubber Tubing', Hard Rubber Sheets,

Bushings, Battery Cells, Nipples, Phonograph Tubes,
Window Tubes, Friction Tape,

Soft Rubber Socket Covers, Rubber and Leather Belting,

In fact, anything in Rubber.

The Columbia Rubber Works Co..

169 Lake Street, CHICAGO.
B. T. WHEIiPLEY, Manager.

ISeud for Prices.

Alternating Current Generators,
For Central Slation Fquipment.

Adapted for Arc and Incandescent Lighting.

Guaranteed Equal in Every Respect to any other Type of Apparatus Manufactured.

i^-J^-^ir

#

Wi
Telephone Building,

New York.
Established 1881.

'J

Unity Building,

Chicago

Slow Speed aad Standard of Simplicity
Close Begulatlon. and Durability.

ALSO
Pirect Current Apparatus for Lighting Factories, Public Buildings and Isolated Plants.

Improved Long Distance Series Incandescent Apparatus for Street and Commercial

Illumination.

Incandescent Lamps and Sockets for use on Arc Light Circuits.

Correspondence Solicited.

THE UNITED ELECTRIC IMPROVEMENT CO..

Drexel Building, Philadelphia, Pa.

BUCSETE TO FIT ANY
STANDARD SOCKET.

Judge Ricks' decision against the

Edison Company and in our favor,

frees these lamps irom any taint of

infringement. Order no other.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.
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$3 per Annum. ropyriffht, 1894, by
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Gbicago Insulated Wire

414 and 416 NORTHERN BUILDING,

Corner Lake and La Salle Sts
,

CHICAGO, - . - - IIiLISrOIS.
This company has nn connection whatever

witb any other conoern.

BRISTOL'S RECORDING VOLTMETERS
and Recording Pressure Ganges Pay for Themselves

Iq every Electric Light and Electric Power Station, by mahlng' continuous rccorde
day and night of voltage and B iler Pressure.

SJBNT OTS 30 DAYS' TUIALi ANII FULJLY ^^IIAKAIKTKED.
Circular and Fac-simile Chart mailed on application

THE BRISTOL COMPANY. - • WATERBURY, CONN.

Took HIGHEST MEDAL
FROM ALL COMPETITORS

At the World's Fair, Chicago.
Manufactured only by

THE STANDURD PAINT CO., ' Tew yoAk.
Chicago Office, 871 The Hookery.

General Western Agents;
JUETBOFOIilTAIir XliGCTBfC CO.,

186 and 188 Fifth Avenue, CHIOAQO, ILL.

WILLABD L. OANDEB,
H. DUEANTb^^S, } Bnelnese Managers.

GEO. T. MANSON,
Genn Snpt.

W. H. HODGINS,
Secretary.

THE OKONITE COMPANY IIHITED,

i-ON'^
13 Park Row, New York.

INSULATED

WIRES ANpCABLES,
For Aerial, Submarine and Underground Ura.

Candee Aerial Wires.

Manson Protecting Tape.

Okonite Waterproof Tape.

, BRANCHES : ClilG*ro, Boston, Philadelphia, MlnneapollB, ClnoinnAti,

:

Omahm, LnuiaTllle, St. Iiohis, San Franclaco, Ixindon and So. America.
I City,

WESTON ENGINES.
High Piessure Boilers.

Complete Power Plants.
Estimates and DraTvingrs Submitted.

WESTON ENGINE CO.,
PAINTED POST, N. Y.

BEPKESENTATIVES.
JULIAN SCHOLL & CO. , 126 Liberty St , New York City.

HOFJCIUN-KUSSELL CO.. 82 Lake St. Chicago, Bl,
H. M. SCIPLE iS: CO., 3ll and Arch Sis , PblladelpMa, Pa.
tCEANTON SUPPLY & MACHINERY CO. , Scrantou. Pa.

,riR

HOW THE

GREAT FAIR
Was Opened I

THE PRESIDENT
PBESSED

THE VICTOR KEY
AND THE

EXETER DRY BATTERY
DID THE KE3T!

The Victor Telegraph
Key and the Exeter
Wry Battery \rere both
delected to open the
TlVorld's Columbian Ex-
position.

Oendfor Sample of the Victor Key, Price S2,.50.
Send for Sample of Exeter I»ry Battery, Price »0c

Samples Delivered, Transportation Prepaid.

5 and 7
OrV STREET,

.C.RLLJJp',

i^xEl

f

{ J

THE E. S. GREELEY & CO.. NEW YORK.

A PACKARD MOGUL INCANDESCENT LAMP
Gives, by actual meaBurement, more light than

AN ALTERNATING CURRENT ARC LAMP
Using the same amouat of energy.

Thus, a 200 candle power Mogul, consuming the same energy as would an ordinary alternatlog
current arc will give a better and far more satisfactory Illumination, requires no special resistance,
converters or wiring, is much cheaper to Install, baa no disagreeable smell, noise or flicker and costs
less to operate. AH this we ffunmntee^

N£W YORK Sc OHIO CO., WARREN, OHIO.
makers of PAC8AIiI> LAaiPS, 5 to 50O Candle Power.

MANUFACinBER OP

inrSUIiATED EIiEGTRIG WIRE^
FLKXIBLE CORDS and CABLES.

iSOO and SOS North Third Street. PHII/ADEIiPHIA, PA.

BEST OF ALL IS

Made by J. H. B1TKl«liIiI< d. 'JO., 76 Cortlandt St.,New 'Fork.

Seat Construction and Ingredients. Strongest, most Durable and Beliable. Size 6x3K] 60 cts. per O.U.

LIBEEAL DISCOUNTS.

Pivotal Boston Trolleys,
Anderson Steel Trolley Poles, Correspondenoe

West End Trolley Wheels,
Solicited

Trolley Repair Parts—All in Stock.

Man'i'd by ALBERT & J. M. ANDERSON, 289 to 293 A St., Boston, Mass.

INCANDESCENT
i_Arvii=."NEW BEACON"

(N. & C. Patents.)
| g C, P. ("ffi') 25 CtS.

Beacon Vacuum Pump & Electrical Company,
OHICAQO OmCE, 328 Dearborn St. manufacturers,
PHILADELPHIA, OFFICE, 305 Hale Eldg. Irvlneton Street, BOSTON, 9IASS.

PARTRIDGE
Send for
Samples.

Stindasi:y.

OMo. CARBON CO

•:MANUM^rrp!ES:l»|Xlro§T/^miS^cOTm

THE BALL ^ WOOD COMPANY,
Builders of Improved Antomatio Cui-off Engines*

A.^E:N"r
ChlcaRO Ofl&ce, Home Ins. Bldg., W. B. Pearson, Manager,

Stern & Silverman, 707 Arch St., Piiiladelphi . Pa Geo. M. Kenyon, Endicott Arcade, St. Paul, Mlnil.
Southern EnsineerioK O i., Louisville, Ky. James & Company, Chattanooga, Tenil.

THE NEW INCANDESCENT ARC LIGHT.
THE ROYAL ARC ELECTRfC CO., u. s. A. 143 Liberty St., New York.
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ACCURATE

UNDER

ALL

VARIATIONS OF

PRESSURE.

NOT

AFFECTED BY

FREQUENCY

OF

ALTERNATIONS.

For Direct or Alternating Lighting Circuits,

Or Arc Light, Railway or Stationary Motor Circuits.

THE IDEAIi METER.
DIRECT READING.

Accurate on One Lamp. Accurate on Full Loacl. Slow Speed and Long Life. ENERGY Consumed in Operation
so SMALL as to be PRACTICALLY NEGLIGIBLE. Applicable to Station Switchboards.

Measuring Entire Output, Primary, Three Wire or Railway.

The Only Meter constructed to satisfy the requirements of Electrical Plants of every description.

NEW TYPES.

ARC CIRCUIT METERS for measurement of station output.
ARC CIRCUIT METERS for commercial use, 4 and 8 light.
PORTABLE METERS FOR TESTING STREET CARS, accurate under severe jar.

Large Meters for Measurement of Station Output in sizes up to 8,O0O amperes,
invaluable for Railway Work.

c^A.i5:E=E3^a:E3i5 isnsr-A-nivdiEx- i3X3ceo3T-^ts.

GENERAL ELECTRIC COMPANY,
PRINCIPAL SALES OFFICES:

MAIN OFFICE, SCHENECTADY, N. Y.
Boston, Mass., 180 Summer Street.
New York, N. Y., 44 Broad Street.
Syracuse, N. Y., 244 West Fayette Street.

BufiTalo, N. Y., Erie County Savings Bank Building,
Philadelphia, Fa., 609 Arch Street.
Pittsburgh, Pa., 426 Wood Street.
Baltimore, Md., 18 South Street.
Washington, D. C, 1333 F Street, N. W.
Atlanta, Ga., Equitable Building.
Cincinnati, Ohio, 264 West Fourth Street.
Cleveland, Ohio, 510 Cuyahoga Building.

Chicago, HI., Monadnock Building.
Omaha, Neb., 309 South Street.
Kansas City, Mo., New York Life BuUding.

St. Louis, Mo., Wainwright Building.
Dallas, Texas, Corner Field and Main Streets.
Denver, Colo., Masonic Temple.
San Francisco, Cal.. 16 First Street.

St. Paul, Minn., 403 Sibley Street.
Helena, Mont., Electric Building.
Portland, Ore., Front and Ankeney Streets.

Seattle, Washington, Bailey Building.

For all bnslness ontside tbe United States and Canada—Thomson-Honston International Electrle Co., Schenectady, K. Y.
and 44 Broad St., Kew Iforb. For Canada—Canadian Cieneral Electric Co., litd,, Toronto, Canada.
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INDEX AND CLASSIFICATION OF ADVERTISEMENTS.
ALPHABETICAL LIST.

AUen-Hussey Co xvU

American Electric Co xii

American Eleo. Mfg.Co....xsii

American Electrical
Works XI

American Hard Fibre Co. . x

Ames & Frost Company.. .
xii

Amstutz, N. S xvii

Anderson, Alberts J. M... i

Armstrong, Chas. G xvii

Arnold.B.J xvii

Babcock & Wilcox Co., Tbe. 1

Baggot, E xii

Baker & Co..; x

Ball, W'm. D xvii

Ball& Wood Co., The i

Ball Engine Co xix

Beacon Vacuum Pump &
Electrical Co i

Bernard, The E. G. Co

Bernstein Electric Co

Big Four Route

Bishop Gutta Percha Co ... . x

Bliss Co., E. W xii

BolgianoMfg.Co xxii

Boston Braid Mfg. Co xix

Bradbury- Stone
Storage Co

Electric

XIXBrill Co., J. G

Bristol Co., The i

Brownell & Co. , The xix

Brownlee tfe Co x

Brush Electric Co viii

Bryan, Wm. H xvii

Bryant Electric Co x

Buckeye Electric Co xxii

Bunnell* Co., J. H i

Butler Hard Rubber Co ... . xv

C A C Electric Co ix

Cameron & Gillett

Central ElectricCo v

Chicago Insulated Wire Co. i

Chicago Water Motor & Pan
Co iv

Clark Electric Co xii

Clonbrock Steam Boiler vVks'xix

Colburn Elec. Mfg. Co ....

Columbia Carriage & Cycle
Co xii

Columbia Rubber \A orks
Co. The xxii

Comstock Co.,The Louis K.xvii

Consolidated Car-Heating
Co viii

Consolidated Elec. Stor. Co. xi

Consolidated Engr.Co.,The.xvii

Cooke, E. D ... xi

Cor. School of Mechanics, xii

Correspondence School of
Technology xi

Crescent Elec. Co-., The iv

Crescent Insulated Wire &
Cable Co.... .- xi

Gushing& Morse ..

Cutter Electrical &
facturing Co

Dayton Globe Iron Works
Co xiv

Delaware Hard Fibre Co..

Diehl i-t Co iv

Directory, Principal Elec.
and Mech. Engineers., xvij

Dixon Crucible Co., Jos.. .xxii

Dow Adjuster Co

D'tJngerLoug Dist. Tel. Co. xii

Eastern Electric Cable Co. xi

Edwards, W. S. Mfg. Co

Elbridge Electrical Mfg.Co.xv
Electric Appliance Co x

Electric Construction &
Supply Co xxii

E!ec-Power StorogeCo vii

Electric Storage Battery
Co., The viii

Electrician Publishing Co.
xv,xvi,xviii

Empire China Works xiii

Fibre Conduit Co., The.... x
For Sale Advertisements, xii

Freeman, S. & Sons Manu-
facturing.Co

Fulton Steam lioilerWks.

General Electric Co ii

General Incandescent Arc
Light Go xiv

Gleason, E. P. Mfg. Co ix

Goltz & Sinclair xvii

Goubert Mfg. Co
Grant, Geo. B xix

Greeley & Co. ,The E. S i

Gregory, Chaa. E. Co xii

Hammond Cleat & Insula-
tor Co XV

Harrison International Tel-
ephone Co iv

Hart A Hegeman Manufac-
turing Co X

Hartley Elec. Wks x

Hayden-Booker Mfg. Co xi

Helios Electric Co viii

Hemingray Glass Co xi

Hill, W. S., ElectricCo.... ix

Eoltzer-Cabot Electric Co.

Hornberger Elec.Mfg. Co.. xiv

Hubley Mfg. Co vii

Hiiebel & Manger xii

Independent Electric Co.. xiv

Ind. Rubber & Ins. Wire Co.

I'lnis &Co X

Johns Manufacturing Co.,
H. W viii

Johnson, Montgomery H..xvii

KartavertMfg. Co...

Klipstein, A. & Co x

Lake, J. H. & D. Co xix

La Roche Electric Wks. . . xv

Law Battery Co xiii

Leclanche Battery Co.,The. xiii

Leffel & Co., James

Little, F. P., Electrical
Const. & Supply Co vi

Mather Electric Co xiii

Merrill, Frederick L xvii

Metropolitan Electric Co. , xx

Miamisburg Electric Co. .

Monrath, Gustave xvii

Moore, Alfred F i

Morris, Tasker & Co iv

Morse, Williams & Co xix

Munsell & Co., Eugene. . . . xxii

National India Rubber Co.

Insulated WireNew York
Co

New York & Ohio Co i

Okonite Co., The i

Osburn, Harry G xvii

Ostrander & Co.. W. R . . . . xii

Palmer Bros ". xi

Partridge Carbon Co i

Perkins Electric Switch
Manufacturing Co xii

Phillips Ins'd. Wire Co. . . xvii

Phcenix Glass Co xvii

Phosphor-Bronze Smelting
Co., Ltd xix

Racine Hardware Co xix

Rae, Frank B

RatTerty A Co., T. C

Roberts A Co.. E. P xvii

Rose Electric Light Supply
Co xii

Rose Polytechnic Institute.

Roth A Eck

Royal Arc Electric Co i

Royal Electric Co x

Rushmore, S. W
Scientific Machinist Co xii

Shultz Belting Co xxii

Siemens A Halske Elec. Co.

Simplex Electrical Co.,The. iv

Sioux City Brass Work s

Sioux City Engine A Iron
Works

Smith, S. Morgan xiii

Standard Electric Co xxi

Standard Paint Co i

Stanley Electric Manufac-
turing Co vi

Stanwood Mfg. Co xxii

Stilwell A Bierce Manufac-
turing Co xii, xlil

Stirling Co., The xxii

Stone, O. M xvii

United Electric Improve-
ment Co

Vulcanized Fibre Co xiii

Wallace Electric Go : x
Want Advertisements xii

Webster, Warren A Co xix

Western Electric Co xi

Western Elec. Supply Co.. Ix

Western Telephone Con-
struction Co XV

Westinghouse Elec. and Mfg.
Co xvii

Weston Engine Co i

Whitney Electrical Instru-
ment Co xiv

Wirt, Chas x

Worthington, Henry R . . . x
Yost Writing Machine Co..xill

CLASSIFIED LIST.

AcpnmalatorH.
Bradbury-Stone Elec. S. Co
Cons. Electric St' rage Co. '

Elec.-Power Storage Co.
Electric Storage Battery Co.

Adjasters, Jjamp.
Dow Adjuster Co.

Annnnclators.
Central Electric Co.
Electric Appliance Co.
Huebel A Manger.
Metropolitan Electric Co.
Ostrander ACo., W. R.
Western Elec. Supply Co.

Arc Jiamps.
C A C Electric Co.
Clark Electric Co.
Electric Appliance Co.
Electric Cons. A Supply Co.
General Electric Co.
General Ino'd'cehtArcLt.Co.
Helios Electric Co.. The.
La Roche Electric Wks.
Little. F. P. Elec. C. A S. Co.
Mather Electric Co.
Royal Arc Electric Co.
Rushmore. S. W.
Standard Electric Co.
Westmgnouse El. A Mfg. Co.

Armatnrci Winders.
Hartley Elec. Wks,
Rushn.ore, S. W.
Stanwood M'f'g Co.

Batteries and Jars.
Bradbury-Stone Elec. S. Co.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Central Electric Co.
Columbia Rubber AVks. Co.
Electric Appliance Co.

.

Electric Storage Battery Co.
Greelev A Co., The E. S.

Hayden-Booker Mfg. Co.
Hemingray Glass Co.
Law Battery Co.
Leclanche Battery Co., The.
Metropolitan Electric Co.
Miamisburg Electric Co.
Wallace Electric Co.
Western Electric Co.
Western Elec. Supply Co.

Bells.
Central Electric Co.
Electric Appliance Co.
Greeley A Co., The E.S.
Huebel A Manger.
Metropolitan Electric Co.
Ostrander A Co.. W. R.
Western Electric Co.

Beltins.
Columbia Rubber Wks. Co.
Shultz Belting Co.

Boilers.
Babcock A Wilcox Co., The.
Brownell A Co., The.
Clonbrock Steam Boiler Wks.
Freeman A Sons Mfg. Co.
Fulton Steam Boiler Wks.
Racine Hardware Co.
Stirling Co., The.
Weston Engine Co.

Books, Electrical.
Electrician Publishing Co.

BrnsheH,
Partridge Carbon Co.
Wirt, Chas.

Bnrglar AJarms.
Central Electric Co.
Electric Appliance Co.
GreeleyACo.,TheE. S.

Metropolitan Electric Co.
Wallace Electric Co.
Western Electric Co.
Western Elec. Supply Co.

Cablee(See Insulated Wires.)
Cables, JBlectric. (See In-
sulated Wires), Copper,
iSbeet and Bar,
American Elec. Works.
Bishop Gutta Percha Go.
Chicago Ins. Wire Co.
Crescent Ins.Wire A Cable Co.
Gushing A Morse.
Eastern Electric Cable Co.
General Electric Co.
Hill, W. S. Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Ins. Wire Co.
Rafferty ACo.,T. C.
Simplex Electrical Co.
Wallace Electric Co.
Western Electric Co.

Carbons. Points &Plates.
Central Electric Co.
General Electric Co.
Metropolitan Elecrict Co.
Partridge Carbon Co.
Western Electric Co.

Car-Heatep»», JElectrie.
Consolidated Gar-Heating Co.

Clntches, Friction.
Lake, J. H. A D. Co.

Conduits.
Fibre Conduit Co., The.

Construction A Repairs.
Allen-Hussey Co.
Amstutz, N. S.

C A C Electric Co.
Comstock Co., The Louis K.
Hartley Elec. Wks.
Johnson, Jtfontgomery H,
Osburn, Harry G.
Stone, O. M.
Wirt, Chas.

Contractors and Blectric
fjigrbt Plants.

AIlen-HuBsey Co.
Amstutz, N. S.
Armstrong, Chas. G.
Arnold, B. J.

Ball, Wm. D.
Brush Electric Co.
Bryan, Wm. H.

A C Electric Co.
Clark Electric Co.
Comstock Co., The Louis R.
Consolidated Engineering Co.
General Electric Co.
Goltz A Sinclair.

Hill, W. S. Electric Co.
La Roche Electric Wks.
Mather Electric Co.
Monrath, Gustave.
Osburn, Harry G.
Roberts A Co.. E. P.
Siemens A Halske Elec. Co.
Stone. O. M.
United Elee Improvement Co
Westinghouse Elec A Mfg. Co.
Western Electric Co.

Copper.
Law Battery Co.
Miamisburg Electric Co.

Copper ^Vires.
American Electrical Works.
Bishop Gutta Percha Co.
Bunnell A Co , J. H.
Central ElectricCo.
Chicago Ins. Wire Co.
Crescent Ins.Wire ACable Co.
Electric Appliance Co.
General Eectric Co.
Independent ElectricCo.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
National India Rubber Co.
Okonite Co.. The.
Phillips Insulated Wire Co.
Rafferty A Co., T. C.
Simplex Electrical Co.
AVallace Electric Co.
Western Electric Co.
Western Elec. Supply Co.

Cross-Arms, Pins and
Brackets.
Anderson, Albert A J. M.
Brownlee A Co.
Central Electric Co.
Electric Appliance Co.

C Hubley Mfg. Co.
Metropolitan Electric Co.

Cut-Onts and tSi^ltchea.
Anderson, Albert A J. M.
Bernard Co., The E. Q.
Bryant Electric Co.
Bunnell* Co., J. H.

, Central Electric Co.
Cutter Electrical A Mfg. Co.
Electric Appliance Co.
General Electric Co.
Hart A Hegeman Mfg. Co.
Hill, W. S. ElectricCo.
Hubley Mfg. Co.
Little, F. P. Elec. C. & S. Co.
Metropolitan Electric Co.
Perkins Elec. Switch Mfg. Co.
Sioux City Brass Works.
Wallace Electric Co.
Western Elec. Supply Co.

Besk liisbts.
Cooke, E. D.

Bynamos.
Brush ElectricCo.
C A G Electric Co.
Clark Electric Co.
Colburn Electric Mfg Co.
Elbridge Elec. Mfg. Co.
General Electric Co.
Gregory, Chas, ^. Co.
La Roche Electric Wks.
Mather Electric Co.
Palmer Bros.
Rose Elec. Light Supply Co.
Roth A Eck.
Royal Electric Co.
Siemens A Halske Elec. Co.
Standard Electric Co.
United Elec Improvement Co
Western Electric Co.
Westinghouse Elec. AMfg.Co.

Electric Hallways-
Brush Electric Co.
General ElectricCo.
Hubley Mfg. Co.
Siemens A Halske Elec. Co.
Westinghouse El. A Mfg. Co.

Klectrieal and Me chani-
eal £ng;ineers.

Allen-Hussey Co.
Amstutz, N. S.

Armstrong, Chas. G.
Arnold, B.J.

' Ball,Wm. D.
Bryan, Wm. H.
Cameron A Gillett.
Comstock Co., The Louis K.
Consolidated Eng. Co.
Goltz A Sinclair.
Johnson, Montgomery H.
MerriU, Frederick L.
Monrath, Gustave.
Osburn, Harry G.
Rae, Frank B,
Roberts A Co., E. P.
Stone. O. M.
Wirt, Chas.

Electrical Instruments.
Anderson, AlbertA J. M.
Bernard Co., TheE. G.
Bristol Co., The.
Bunnell A Co., J. H.
Central Electric Co.
Electric Appliance Go.
Greeiey A Co., The E. S.
Hill. W. S. Electric Co.
Metropolitan Electric Co.
Wallace Electric Co.
Western Elec. Supply Co.
Whitney Elec.Instrument Co.

RlfCtrical iSpecialties.
Cooke, E. D.
Holtzer-Cabot Electric Co.

Kl-ctric Hlat«>.
Independent Electric Co.

Blectrolit-rs, etc.
Baggot, E.
Edwards, W. S. Mfg. Co.
Gleason, E. P. Mfg. Co.
Phcenix Glass Co.

Electro-Plating Wsch'y.
Colburn Electric Mfg. Co.
General Electric Co.

Entwines, mteam.
Ball A Wood Co., The.
Ball Engine Co.
Brownell & Co., The.
Freeman Sons Mfg. Co.
Racine Hardwai'e Co.
Sioux City Eng. A Iron Wks.
Weston Engine Co.

Elevators, Electric.
Morse, Williams A Co.

Fan Ontnts.
Bolgiano Mfg. Co.
Central Electric Co.
Chi. Water Motor A Pan Co.
Crescent Electric Co.
Diehl A Co.
Roth A Eck. '

Fibre
American Hard Fibre Co.
Butler Hard Rubber Co.
Delaware Hard Fibre Co.
Kartavert Mfg, Go.
Metropolitan Electric Co.
Standard Paint Co.
Vulcanized Fibre Co.

Fire Alarms.
Butler Hard Rubber Co.
Columbia Rubber Wks, Co.
Western Electric Co.

Fuse Wire.
Electric Appliance Co.
General Electric Co.
Independent Electric Co.

Gas JLightlDg, Electric.
American Electric Co.
Holtzer-Cabot Electric Co.

Gears.
Grant, Geo. B.

<>reneral Elec. (Supplies.
Anderson, Albert A J. M.
Bernard Co., The E. G.
Bryant Electric Co.
Bunnell ACo., J. H.
Central Electric Co.
Cooke, E. D.
Crescent Electric Co.
Cutter Electrical A Mfg. Co.
Electric Appliance Co.
General Electric Co.
Greeley A Co., The E. S.

Hayden-Booker Mfg. Co.
Hill, W. S. Electric Co.
Holtzer-Caoot Electric Co.
Hubley Mfg. Co.
Little, F. P. Elec. C. A S. Co.
Metropolitan Electrii) Co.
Palmer Bros.
Rafferty A Co., T. C.
Sioux City Brass Works.
AVallace ElecLrie Co.
Western Elec. Supply Co.

Globes and Electrical
Glassware.

Baggot, E.
Gleason E. P. Mfg. Co.
Hemingray Glass Co.
Hubley Mfg. Co.
Phcenix Glass Co.

Grapbite Specialties.
Dixon Crucinle Co., Jos.
Hubley Mfg. Co.

Hard Rubber Goods.
American Hard Fibre Co.
Butler Hard Rubber Co.
Columbia Rubber Wks. Co.
Delaware Hard Fibre Co.

Insulators and Insulat-
ing materials.

American Hard Fibre Co. "

Anderso-), Albert A J. M.
Bernard Co., The E. G.
Bunnell A Co., J. H.
Butler Hard Rubber Co.
Columbia Rubber Wks. Co,
Cutter Elec. A Mfg. Co.
Delaware Hard Fibre Co.
Electric Appliance Co.
Empire China Works-
Fibre Conduit Co., The.
Hammond Cleat A Ins. Co.
Hart A Hegeman Mfg. Co.
Hemingray'Glass Co.
Hill, W. S. Electric Co.
Holtzer-Cabot Electric Go.
Ind. Rub. A Ins. Wire Co.
Johns Mfg. Co., H. W.
Kartavert Mfg. Co.
Little, P. P. Elec. C. A S. Co.
Munsell A Co.. Eugene.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Simplex Electrical Co.
Standard Paint Co.
Vulcanized Fibre Co.
Wallace Electric Co.

Insulated ^Vires and
Cables—Ulasnet Wire.

American Electrical Works.
Bishop Gutta Percha Co.
Bunnell A Co. .J. H.
Central Electric Co.
Chicago Ins. Wire Co,
Crescentlns. Wire ACable Co.
Gushing A Morse.
Eastern Electric Cable Co.
Electric Appliance Co.
General Electric Go.
Hubley Mfg. Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
Metropolitan Electric Co.
Moore, Alfred P.
National India Rubber Co.
New York Insulated Wire Co.
Okonite Co., The.
Phillips Insulated Wire Co.
Rafferiy A Co.,T. C.
Simplex Electrical Co,
Wallace Electric Co.
Western Electric Co

.

Western Elec. Supply Co.

I^amp Miadcs.
Cooke, E. D,

IiampS; Encandescent.
Am. Electrical Mfg. Co.
Beacon Vac Pump AElec.Go.
Bernstein Electric Co.
Buckeye Electric Co.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Mather Electric Co.
Metropolitan Electric Co.
New York A Ohio Co.
Rafferty ACo.,T. C.
Royal Arc Electric Co.
Westinghouse Elec.AMfg.Co.

I.iShtnlng Arresters.
Central Electric Co.
Electric Appliance Co.
General Electric Co.
Hill, W. S. Electric Co.
Wirt, Chas.

llagnet Wire.
(See Insulated Wires.)

fllecbanlcal ^acbinery.
Bliss Co., E. W.

Hica.
Johns Mfg. Co., H. W.
Munsell A Co., Eugene.

9IJnliis;.ApparalDS, £]( c.
General Electric Co.
Independent Electric Co.
Westinghouse El. A Mfg. Co

motors.
Bolgiano Mfg. Co.
Brush Electric Co.
C A C Electric Co,
Chi. Water Motor A Fan Co
Colburn Electric Mfg. Co.
Elbridge Elec. Mfg. Co.
General Electric Go
Gregory, Chas. E. Co
La Roche Electric Wks.
Mather Electric Co.
Palmer Bros.
Roth A Eck.
Royal Electric Co.
SiDUx City Brass Works.
Stanley Elec. Mfg. Co.
Wallace Electric Co.
Westinghouse El. A Mfg. Co.

Paints.
Standard Paint Co.

Phosphor Bronze.
Phosphor Bronze Sm. Co. Ltd,

Platinum.
Baker A Co.

Poles.
Brownlee A Co.
Morris, Tasker A Co.

Porcelain.
Empire China Works.
General Electric Co.
Phcenix Glass Co.

Pubiisheis, Electrical.
Electrician Publishing Go.

Push Buttons.
Central Electric Co.
Electric Appliance Co.
Huebel A Manger.
Metropolitan Electric Co.

Rheostats

.

General Electric Co.
Sal Ammoniac
Hayden-Booker Mfg. Co.
Innis A Co.
Klipstein, A. ACo.
Law Battery Co.

Second-fiand Electrical
ma«*hinery.

Gregory, Chas. E. Co.
Rose Elec. Lt. Supply Co.

Silk Braid
Boston Braid Mfg. Co.

Slate.
Independent Electric Co.

Speakins: Tubes.
Central Electric Co.
Electric Appliance Co.
Ostrander A Co., W. R.

Speed Indicators
vVhltney Elec. Instrument Co

Steam Heating.
Goubert Mfg. Co.
Webster A Co., Warren.

Steam Pumps.
Worthington, Henry R.

Sloraee Batteries.
Bradbury-Stone Elec. S. Co.
Cons. Electric Storage Co.
Elec.-Power Storage Go.
Electric Storage Battery Co.

StoTcs. Electric.
Consolidated Car-HeatingCo.

Street Cars.
Brill, J. G. Co.

Tapes, Insulating.
American Electrical Works
Central Electric Co.
Crescent Ins.Wire ACableCo.
Gushing A Morse.
Chicago Ins. Wire Co.
Electric Appliance Co.
Metropolitan Electric Co.
Moore, Alfred F.
New York Insulated Wire Co.
Okonite Co., The.
Phillips insulated Wire Co.
Simplex Electrical Co.
Standard Paint Co.

Telegraph Apparatus.
Central Electric Co.
Electric Appliance Co.
Greeley A Co., The E.S.
Metropolitan Electric Co
Stone, O. M.
Western Electric Co.

Telephones,
Columbia Rubber Wks. Co
D'Unger Long Dist. Tel. Co.
Harrison Int. Telephone Co
Palmer Bros.
Western Electric Co.
Western Tel. Const. Co.

Transformers.
General Electric Co.
Hornberger Elec- Mfg. Co
Royal Electric Co.
Stanley Electric Mfg. Co
Wallace Electric Co.
Western Elec. Supply Co.

Trucks. Eleciric Car.
General Electric Co.
Westinghouse El. A Mfg. Co.

Turbine ^Vheeis.
Dayton Globe Iron Works Co.
Leffel A Co., Jas.
Smith, S. Morgan.
Stilwell A Bierce Mfg. Co.

T.vpe-^VTitios machines.
Yost Writing Machine Co.

Universities.
Cor. School of Mechanics.
Correspondence School of
Technology.

Rose Polytechnic Institute.
Scientidc Machinist Co.

Tarnishes

.

Standard Paint Co.
Water JSeaters.
Goubert Mfg. Co.
Webster A Co., Warren.

TVater Wheels.
LeSfel A Co., Jas.
Smith, S. Morgan.

Wire, Bare

.

Anderson, Albert A J. M.
Bishop Gutta Percha Co.
Central Electric Co.
Crescent Ins.Wire ACable Co
F^lectric Appliance Co.
Independent Electric Co.
Ind. Rub. A Ins. Wire Co.
National India Rubber Co.
Okonite Co., The.
Phillips Insulated Wire Co.
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CHICAGO,
1137-1138 HonadDOCt

Q BOSTON,
76-81 Cornbiii.

Manufacturers of High Grade Wires and Cables.

Simplex T. Z. R. Weatherproof Wires.
Simplex Braided Caoutchouc Wires.

Simplex Mining Wires.
Simplex Lead Covered Cables.

Write for Prices. Simplex Submarine Armored Cables.

'WTestern Selliag A^ent, H. R. HIXSON, 1137 and 1138 Monadnock, CHICAGO. Tel. Harrison 305.

AreWouMftr 115,126,

We claim Absolute Superiority

of Construction and Highest

Efficiency.

ELECTRIC
Ceiling and Column

and Electrolier

We invite a test. Give us a sample

order, tlioroughly test the Crescent, and

be convinced.

THE CRESCENT ELECTRIC CO.,
Ulaniifactiii-ers of Electrical Specialties,

A-CB-^EZSTTS "W"-A.ITT?EI3D. XjauoASter, Z>A.

THE DIEHL ELECTRIC FANS.
NO BELTS. NO SHAFTING.

CEILING,

FLOOR COLUMN,
COUNTER COLUMN
FANS

FOR DIRECT CURRENT.

Seudfor Catalogue contalniag: cut

NEW TYPE
DESK PROPELLER FANS

FOR DIRECT
OR

ALTERNATING CURRENT.

ofour new'ELECTBOLIEK"FAN.

DIEHL & COMPANY, 386 Bioadvay New York City.

ELECTRIC CEILING and COLUMN
Fans and

riotor

Combined.

BELT
AND

EXHAUST
FANS

to be driven tvith

separate motor.

The longest blades,
the XTandsomest Fan,
the Most Powerful
3totor.

STYI/E B. UIjOBE FATT£BSI.

CHICAGO WATER MOTOR & FAN CO., 101 Lake St., CHICAGO.

STEPHEN B. ELKINS, Prest. PATKICK EQAN, Sec'y. H. J. HANFOBD, Gen'l Mgr.

The Harrison international Teleptione Go.

AGENTS'

TERRITORIES

NOW
BEING

ALLOTTED.

WRITE

AT ONCE.

WHAT MONEY CAN EARN AND
THE PEOPLE SAVE BY

MEANS OF THE

" Harrison Mernatioiial TGleplione.

We either sell onr telephones out-
right or lease them for a term

of years.

This company owns Letters Patent No. 476,200^
granted to E. M. Harrison May 30, 1892, and Let-
ters Patent No. 499,108, pranted to E. M. Harrison
June 6, 1890, for a complete electric speaking
telephone operated by battery; and owns Letters
Paient No. 435,295, granted to William Hutaon Ford
August 26, 1890, for an automatic switchboard. Our
patents embrace every device necessary in the
construction of a telephone plant with either
manual or automatic sviitchboard.
Prospectuses furnished by addressing the Com-

pany at their offices,

44 and 46 Wall St , New Yorfa.

1821.

MORRIS, TASKER & CO.,
INCORPORATED.

Offices, 222-224 S. Third St.. Philadelphia. Pa.

1888.

PASCAL IRON WORKS,
PHILADELPHIA.

DELAWARE IRON WORKS,
NEW CASTLE, DEL.

-Manufacturers of-

ELECTRIC LIGHT and RAILWAY PIPE POLES A SPECIALTY
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Important! Send your orders to-day; don't get

fenced out by the Pullman boycott. If there

are no trains we can't ship. A motor won't go

by telegram, not if the telegram knows it.

.

"We told you so"
and if it's any comfort you can go over In a corner

and flock all by yourself while you contemplate

the situation.

It did get mighty hot, all of a sudden, didn't it? And

wouldn't it have been nice to have had a long shelf full of

assorted sizes Fan Motors? Lundell's?

Well, to tell the honest truth we never had such

a. rush of orders—telegrams, special delivery let-

ters, and just plain orders to "ship by next ex-

press;" we wish some of our shelves had been

longer, for it just about cleaned us out of some

sizes, but we were expecting it, had a lot on the

road and now we're fixed for another rush.

Remember ! We are the General Western Agents

for the Lundell Fan Motors. You can't find a

better motor, nor a place to get them quicker

than our store.

Referring again to the question of an insula-

ted wire, it seems to us that you can't find a better one than

Okonite. ' Size it up any way you want to, use it for any

purpose under the sun, put it anywhere you please and it

does the work. // never disappoints.

For all electrical work we have every kind of

construction tool that you will possibly need—the

very best.

General Western Agents

OKONITE WIRES,

HELIOS ARC LAMPS,

INTERIOR CONDUITS,
WASHINGTON CARBONS,
CARPENTER ENAMEL RHEOSTATS.

This is the man who

didn't have any Fan

Motors on hand.

"WANTED—A small but-
stout lad, one who has had
experience operatint? a Bo-
gardus kicker. Apply on
the premises."

The Central Electric Company,
i73->75 Adams Street,

CHICAGO.

The early birds got the worms.

NEXT "WEEK:—"The Malden'a Reply" to the "Electrician's Wooing."
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TWO PHASE GENERATORS
Entirely novel in construction and having

Iffo Moving Wire^ No Collector^ Slow Speed,
Better Inherent Regulation, Higher Efficiency,

Than any alternating machine on the market.

SELF-STARTING TWO PHASE MOTORS.
Superior in many ways to direct current motors.

These are the essential elements in our

TWO PHASE SYSTEM,
Which is the only practically completed system in operation to-day for furnishing light and power

from the same generator and circuit.

If you have not already received it send for OUR NEW CATALOGUE.

STANLEY ELECTRIC MFG. CO., pittsfieid, im.
Western Office, No. 307 Dearborn St., Chicago, III.

Don't make a
Alternating Arc
investigating

V'.rl'*"'

By Buying any
Lamp before
the

MOIT-ARC
Everything about it is of the very best. Brass Frame, Brass Shell,

Brass Cap, Brass Rods. No tin or stovepipe iron. It combines un-

equaled simplicity with absence of all objectionable features heretofore

present in alternating lamps. It is a NON-STICKER that central

station men and lamp trimmers will be STUCK on because they don't

have to MONKEY with it every few days, taking it down to clean

and oil. Lamps for all systems. We guarantee every lamp. Write
for prices.

THE F. P. LITTLE ELECTRICAL CONSTRUCTION & SUPPLY CO., Buffalo, N. Y.
C. M. ANCIER & CO., Agents for New England

I 16 Bedford St., Boston, Mass,
Western Office: METROPOLITAN ELECTRIC CO.,

186 and 188 5th Avenue, Chicago.
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W TTT TCJT ^P^yXl %/ J9lJi>Ci X
MANUFACTURING COMPANY.

Brass, Broiiza, Malleable Iron or Steel. Light, strong, new
design. Cheapest and best on the market.

For Dynamos and Motors. We guarantee 20 per cent, more life than any
anti-friction metal offered for sale.

Tnni I rV IAIUCCI C ^''°^^^> ^^^^s^ or iron, patent grapMte bearings, a 10,000

I lill I,L1 1 ff netLV ''^^l^ record—QiiW running.

TROLLEY HARPS

BEARINGS
Line Ears, Splicing Ears, Curve Puli-Offs, Single and Double Connectors.

Electric Light Supplies.
Switches, Cut-Outs, Regulating Sockets, all of our design and patents. Bare, Weatherproof

and Magnet Wire, Arc Light Globes, Pins, Cross Arm?, Black and White Tape.
Complete equipment for Electric Lighting Plants. Esti

mates famished for Electric Bail-
way Installations.

Save Money.

Ask for New Catalogue.

HuWey ManuMuring Company,
LANCASTER, PA.

STORAGE BATTERIES.

Electric-Power Storage Company,
MANUFACTURERS OF

STANDARD PLANTE STORAGE BATTERIES.

These batteries will not polarize or sulphate, and their plates will not

disintegrate and cannot buckle. Highest efficiency, Largest delivery, Lowest
internal resistance. Can furnish cells from ten to ten thousand ampere hours'

capacity. Batteries for central station work, batteries for electric launches,

for surgical, dental and medical work, and for all purposes to which storage

batteries are applicable. All cells tested and guaranteed. Complete lighting

and power plants installed.

For particulars and estimates address

ELECTRIC-POWER STORAGE CO.,

Room 1210 Havemeyer Building, NEW YORK.
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Kluotrlc I,iKl)tloK nnd
TuwiT Aiipnrntus.

The Brush Double Arc

Lamp Pftteote Buslnloed by

repeated decisions

ofU. 8. Courts.

THE

BRUSH
ELECTRIC CO.,

Ageooles Id all large oltles.

The Russell & Officer Electrical Construction Co., Denver, Col.

Baguall and Hilles, Yokohoma, Japan. OfHce and IVorks, Cor. Belden and aiason Sts., CtiETBljAlVO, OUiO.

Consolidated Car-HeatingCo.,
Chicago, III. ALBANY, N.Y. Coatecook, P, Q-

Electric

Car - Heating.
Regulating Switch Gives

FIVE DIFFERENT INTENSITIES

OF HEAT.

In Practical Operation In More
Than »5 Iieadlne Citiear in

v. 8. and Canada.

YULCABESTON,
Field Magnet Spools, Bushings, Gontroller Pieces, Etc.

Giant strain Insulator.
Average breaking strain 6,600 lbs.

MOULDED MICA Trolley Line Insulators.

H. JKT. JOHNS nSFG. CO.,
240 and 242 Bandolph St., CHICAGO, ILL.

PHILADELPHIA.

THE HELIOS LAMP FOR STREET LIGHTING.
O.. ^.fi..r. O- P. FOQTe. v.oi Pi.t.,D,n yy. m. MOOHEHOUOE, a»..T.ii..

(

Knoxvilk Electric bight and Power Co.

A. L. WARFn.,.

'^t'T^-.'

-!^«&^:^ at^t.^ -^4^

HELIOS ELECTRIC CO., 1310 Filbert St., Philadelphia.
Eastern Agents: STANLEY ELECTRIC MFG. CO., Pitlsfleld, Mass.
THE MOUNTAIN ELECTRIC CO., Denver. Colo., Agents for Colorado, Utah, WjrominB,

New Mexico and Arizona.
Western Agents: THE CENTRAL ELECTRIC CO., Chicago, 111.

Southwestern Agents: ST. LOUIS ELECTRICAL SUPPLY CO., St. Louie, Mo.
Canadian Agency: CANADIAN GENERAL ELECTRIC CO., Toronto, Canada.

THE CHLORIDE

ACCUMULATOR.
Cells from lO to 5,000 amp. hours

Capacity/,

Central Station and Traction Cells a Specialty.

BAHERIES FOR ISOLATED LIGHHNG AND
POWER PLANTS.

Catalogue gives FACTS and EIGCjaES.

THE ELECTRIC STORAGE BATTERY CO.,
Drexel Building:.

PHILADELPHIA, PA.

JOHN R, MARKLE, iVigr. nesicfn Department,

Office, 1409-1410
Maabattan Bldg., Cliioago, 111,



June 30, 1894 WESTERN ELECTRICIAN.

The C & C Electric Company

MULTIPOLAR DTNAfflOS,
Direct Driven or Belted, in sizes up to 250 H. P.

BIPOLAR DYNAMOS,
Up to 100 H. P.

Electric Motors, Automatic or Hand Controlled.
Complete Plants for Power Transmission.
Isolated lighting plants, Central Station Apparatus.

General Office:

143 Liberty Street. NEW YORK.
'

Works: GARWOOD, N. J.

on CENTRAL R. R. of N. J.

nnsvir'ii «i;>K.,f-«.a . S THirAGO. 1040 and 1081 M< nadnock Bnlldin?. BOSTON. C3 01iT<UKjmCH "***"-*'»-^Cl.ll.VEl,AlVI>, tiij'alioga BnUdine. FHILiAUKIiUIA, e33 Al-cli St.

WESTINGHODSE CONVERTERS:
20 Lights, $20.00— 10 per cent, off if loo Lights are ordered.

30
40

2^030.CO— 15
" 40.00— 20 " " " 500 " "

Converters; Meters:
5 Lights,

10 and 15 "

25 "

40 "

50 "

^ 8.00

12 50
18.50
20.00

22.00

10 Lights, 10 Amperes, $io oo
15 " 15 " 12.50

25 " 25 " 15.00

WESTERN ELECTRICAL SUPPLY CO.,
911-913 Olive St., ST. I.OUIS, MO.

O-EHEmLlv ELECTRIC JLXv SXJPi=LJES.

C-S SPECIALTIES.

C-S Flush Double Push Switch.
Single Pole—Double Pole—Oommntation; 3 Wire, 4 Wire.

C-S Flush Key Switch.
single Pole—Doable Pole—3 Wire.

C-S Flush Automatic Switch.
single Pole.

ELECTRICALLY
MECHANICALLY
ARTISTICALLY PEERLESS.

O-S r Inrti Double Pnsh Switch—Double Pole.

THE CUTTER ELECTRICAL & MFG. CO.,
27 8o* 11th Street, Philaaelphia, Pa,, 17. 8m Am

WIRE AND CABLES.
Every Telephone Company in the

United States is nsingKerkeWIre

and Cables. Ke- rite is the Stand-

ard ofHigh Grade Insnlation, and

will Cnt Last and Ont Class

any other on the Market.

SSIVD FOR SAMPIiES AXD PRICES.

CUSHING & MORSE.
General Western Agents,

225 Dearborn St., Chicago.

W. R. BRIXEY, Mfr.

203 Broadway, New York.

SWITCH-BOARDS^^
For INCANDESCENT, ARC and POWER Circnlts.

^^

FOR RAILWAY AND CENTRAL STATIONS.
We manufacture over 300 different styles and sizes under our own patents of late issue.

HIGH GRADE WORK, REASONABLE PRICES AND PROMPT DELIVERY.

STATIONARY ^ROTATING
FAN MOTORS

FOE DIKEOT CUEKENT CIEOUITS. SEND FOE CATALOaUE.

W. S. HILL ELECTRIC COMPANY,
Bisoi-r^Jit^tS?^'^eJe.'co., 133 Oliver St., BOSTON, MASS.No. 143 Liberty Street.

COMBINATION GAS and ELECTRIC COCK.
For one light gas and either one, two or three

light electric.

Also made with key on top for one light

gas and one light electric only.

E. P. Gleason Mfg. Co.,
181-183 Mercer Street,

NEW YORK.
183 Dearborn Street,

CHICAGO.

Topped '(^ or U Inch. Iron. E448, Big Beduction in Prices. Send for Quotations.

Improved Holder. E404;4. Will fit all socketa.
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SEND RUSH ORDERS TO US
FOlt AI.I. KLKOTHICAL MATEltlAI,, LtSINU

OUR TELEGRAPH CODE
As found in our CiitiilOKiio Number Six, You will Jlnd our syatom of

teh'Kriiphlc codo wordrt Iho most complete ever published in con-
ni-otlon with ft unTt'iuidlo ciitnlOKue. By its use almost any roason-
oble kind of nu order cau be wired us at a Hllm'ht expense, and

SEVERAL DAYS SAVED.
We will guarantee to daalat you at this end In your endeavors.

SAVE TIME
By seeing that your orders are shipped immediately on receipt by quickest route.

Let ns have J^"^ '"Ym of your orders.

ELECTRIC APPLIANCE COMPANY,
IliKCXmCAIi SUPPMES. S84« Bladlson Street, CHICAtiO.

Electrical Repairing and Reminding.

ABMATTTBEB, FIELDS AND CONVERTKKB
A BPECIALTY,

Hartley Electrical Works,
H7'S Uearborn St., Clilcago.

B, Habtlet, Mgr. 12 years' experience.

i»xj:ei.u

SAL-AMMONIAC.
finaranteed Over 99 Per Cent. Fare.

101 Kinzle St.. Chlcaco.

OCTAGONAL PINE POLES,

NORWAY PINE GROSS-ARMS,

WHITE OAK PINS.
It \rill pay yoa to get onr prices.

BROWNLEE & CO., - Detroit, Mich.

Ih W.-W. Lighlning Arrester,

For POWER, RAILWAY or LIGHTING

CIRCUITS, ARC or INCANDESCENT,

DIRECT or ALTERN\TING.

WALLACE ELECTRIC CO.,
307 Uearborn St.. Ghlcaso.

ROYAL ELECTRIC COMPANY,
MANUFACTURERS OF

TRANSFORMERS,
Alteraatii M Direct Cirrent Cynamos, Generators M Motors,

f=e:of=?j.a., il-I

Agents Wanted. Write for Catalogue.

WIRT DYNAMO DRUSH,
For laoandesoent Dynamos, Plating Dynamos, Altornatlnc; Oenerators and Exciters, Electric Railway

Gonoratore, Stutlonary Motors.

Manufactured by CHARLES WIRT, 56 Filth Avenue, CHICAGO.

W4LI&CE ELECTRIC COMPAKJ, 307 Dearborn St., CWcago, General Agents,

LATINXJM
For all PurpoBCS.

M Scrap and Native Platinum Purchaaed.

BAKER & CO., 408-414 New Jersey
Railroad Ave.. Newark, N, J.

P
Y
OU WILL OBLIGE

Both advertiaor and pul^liflher by

iiientioniut' the WeBtern Klectrician
when writing to advertiKers.

AMERICAN HARD FIDRE CO.,
MANUFAOTUKEES OP

Hard Fibre in Slieets, Rods, Tnbes and Special Shapes

FOR ELECTRICAL PURPOSES.
Colors : Red, Gray and Black. Write for Catalogue and Prices.

The BISHOP GUTTA-PERCHA CO.

THE BEST QBACES OF

For under ground, under water, and all other conditions.

Address 420-426 East 25th Street, - - NEW YORK-
HENRX A. BBED, Secretary and Manaeer.

SAL AMMONIAC
(ELiECTBIC BKAND)

ForElectrical Purposes
^RAN,Pi,H Guaranteed 98/99% and free of lead and iron.

If you want tlie best quality ask your dealer

for this brand. Imported by

A.KLIPSTEIN & COMPANY. 122 Pearl St., New Yoik,

'woi^THiisra-Tonsr aQO,-iL25 ::^<3X^so Z>o-v«7-ex>,

HENRY R. WORTHINGTON, S^faWS'sTutr^'al^Vs..,
Chicago, 165 to 189 Van Buren St.,New York. 86 and 88 Uberty S

Boston, 70 KllbySt., St. Louis, Eighth and St. Charles St. coisriDE3srsEiR,is.
IH^IBI^J© COIVOUM^. I

The Best Underground Conduit for Electric "Wires.

LIGHT, STRONG AND DURABLE. NOT AFFECTED BY ACIDS OR ALKALIES.
A PERFECT INSULATOR. s

"Write for Information. Send for Nevr Catalogue.

JUanufactured Exclusively Under itasic Patents, By

1

THE FIBRE CONDUIT CO.,
257 Broadway, NEW YORK.

WORKS: ORANGEBURGH, N. Y.

THIS IS A

DOUBLE POLE

SNAP SWITCH,
MADE BY THE

BRYANT
ELBGTRIG
GOMPANT,

Idward rGm'ER. }
1532 MONADNOCK BLOCK, CHICAGO.

Western Representatives.

Factory: Bridgfeport, Conn.
Sockets, Suvitches, Cut Outs, and Electrical Specialties. Good Goods

and Prompt Shipments.

HART FLUSH SWITCHES.
5 and lo Ampere Single Pole.

10 Ampere Double Pole.

10 Ampere Three-way.

The Only Snap Switch that has

PROVEN A SUCCESS.

Fop Sale by All Supply Houses.

The Halt & Hegeman
MANUFACTURING CO.,

HARTFORD. CONN.
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EnaBura F. Phillips, Prest. W. A. ^THAWAT, Treas. W. n. Sawtbb, Seo'y.

AMERICAN ELECTRICAL WORKS,
PROVIDENCE, R. I.

UILWAY FEEDER AND TROLLEY WIRE,
EEECTRIC I.IGHT LINB WIRE,

Incandescent and Flexible Cords.
AMERICANITE, MAGNET,
OFFICE AND ANNUNCIATOR
FARADAY CABLES. WIRES.

NEW YORK OFFICE, P. C. Ackermao, 10 Cortlandt Street.

MONTREAL BRANCH, Eugene F. Phllllpa' Electrical Worka

W.U. Double Petticoat Teat insulator.
The points or teats on the lower rim o£ the petticoat attracts

the water on llie outer eurfuce of the insulator into dropa. The
water drops from these poiuts on to the croes-arm, thereby pre-
venting the moisture from creeping up on the inner petticoat,
and thence to the pin. Owing to Ihe great success of our Patent
Teat Insulator in Telegraph Work, where the efficiency of the In-
nulator has proven to be more than twice thiit of the ordinary In-
sulator, we have concluded to apply the device lo all Insulators for
Telegraph, Tolephone and Street Railway Work.

Htan<lartl Screw Gla^H fnHiilators,
Floor Insulators, <tilaHS Break Knobs, Battery

Jarn, Arc lii&lit ^wiobes for all tiysteniH.
Colored <)i lass Insula ors to designate difl'erent

currents.
WORK ON SPECIAL DESIGNS A FEATURE.

Send Mndt-l or Drawing and we will furnish estima^en.

HEMINCRAY GLASS CO,,
ESTABLISHED 18i8.

Office. Covington, Ky. Factories, Muncie. Ind,

THE

"CLARK" WIRE.
For Switchboard, Railway and Motor use, we mate all

sizes of Stranded and Flexible Wire and Cables with Clark's

Insulation.

The Clark Wire has been before the public and in use for

the past nine years, and has met with universal favor.

Thousands of miles of this wire have been sold, and

are in use throughout the United States and Foreign Coun-

tries, and the demand for it is conEtantly increasing, because

it always gives perfect satisfaction.

Western Agents,

GREAT WESTERN MFG. CO.,

Chicago, 111.

in a Letter from the Inspector of the Boston Fire Under

writers' Union, he states: " A Thoroughly Reli-

able and Desirable Wire in every respect."

The Rubber nsed in insulating our "Wires and Cables is es-

pecially chemicallyprepared, and will not deteriorate, oxi-

dize or crack, and will remain flexible in extreme cold

weather, and is not affected by heat.

We guarantee our Insulation wherever used, Aerial, Under
ground or Sabmarine, and our net prices are as low, if not

lower, than any other flrstclaas Insulated Wire.

"We shall be pleased to mail Catalogues with Terms and
Discounts for Quantities.

EASTERN ELECTRIC CABLE CO.,

61 and 63 Hampshire St., Boston, Mass.

Hbnbt A. Clabk, Herbert H. Edstib,

Treas. and Gen'l Mgr. Prest. and Electrician

Send for Gatalosne-

MANUFACTURERS OF HIGHEST GRADES OF

Rubber Insulated Wire and Cables for Aerial. Submarine and Underground Use.

FACTORY AND MAIN OFFICE,
TRENTON, N. J.

' JOHSr A. ROEBliIKK'S SONS CO., Cblcago, 171 I^ake Street.

AGENTS! \ '^'^^ FRANCISCO, 35 and 37 Tiemout Street.
NEW T'OBK, 117 I.iberty Street.

HAYDEN-BOOKER MFG COMPANY,
Manufacturers of all kinds of

OPEN AND CLOSED CIRCUIT CELLS,
And Dealers In

Everything in the Battery Line.

2140 DeKalb St., - - - St. Louis, Mo.

M. M. HATDEN, President and Manager.

,®y"ffl^tbT^^i^
L^Z^/°f TELEPHONES'
ELECTRICAL SUPPUES

''EN»^Jio«E .Palmer Bros..

the:
ConsoliJlateil ElectricMm Coipany,

BRUSH PATENTS,
Licenses Granted.

EDISON BUILDING. NEW YORK.
DREXEL BUILDING, PHILADELPHIA.

Correspondence School of Technology,
CI/ETELAIVD. OHIO, Instruction by Correspondence, Electrical, Steam and other Branches of
Engineering.—E P. Roberts, M. E.; G. T. Hanchett, 8. B ; Oscar Antz, M E.; Jas Ritchie, B. S.; Frank
0. Osboru, C. E.; F. Yensen; L. S. Siebel; H. J. Cook; J. N. Richardson; W. B. Sewart and F. H. Con-
stant, C. E. Send for Circular.

COOKE SHADES

AND STAND.
SHADES (patented), made of thin,

polished brass, lacquered, brilliant,

beautiful, light and entirely new. Easily
and securely adjusted to standard sock-
ets. (No Collar.) Price ^600 per
doz. Good discount to trade.

STANDS (patents pending). Set
screws, front and back, elevate, turn
and hold the lamp at desired angle,
saving the eyes. Price $2.50 each.
Discount to the trade.

A set of samples (as shown in cut), sent
on receipt of $3 00.

Write for folder, etc.

Leading local snpply lioases appointed excInsiTe agents.

E. D. COOKE, Manufacturer,
901-4 Unity Building', - - CHICAGO, ILIL,.

MWiUOb%
Both Advertiser and Publisher

by mentioning the WESTERN
ELECTRICIAI^ when writing
to advertisers.

iLiiail3rsis of Ssil JL]nmoxiia.c.

J", s.. '^7t:sxxs,

Analytical and Consulting Chem'st

AND ASSAYEB,
Room 42, s; Clark Street.

(^"Prices on application.

Certificate of Analysis, No. 918. Chicago, March 9, 1894.

This Certifies that I have analyzed sample of Sal Ammoniac, marked
"A. G. Sal Ammoniac," submitted by Western Electric Company.

I find the amount of:

Ammonium Chloride contained therein to be 99.51 per cent.

Ammonium Sulphate " " " 0.03 (t

Moisture " " " 0.13 C(

Non-Volatile Matter " " " 0.03 (t

Organic Matter " " " 0.31 u

The Non-Volatile Matter consists of Iron Oxide and Alumina.
Signed , J. B. WEIS.

•9
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ESTAJBLISBSD IK 1H61.

B. BKGGOT.
WHOLESALE AND RETAIL DEALER IN

ELECTROLIERS,
COMBINATION

QAS AHD SlilDTRIC

FIXTURES.
ELECTRIC AND GAS GLOBES,

SHADES, Etc., Etc.,

171 E. ADAMS STREET,

CHICAGO.
-BKlirOH STOBK—

ai84 Michigan Avenu*.

FOR SALE.
The entire stock of brneb copper of the late An-

sonia Electric Co., 5,000 lbs., all sizes, at fifteen

cents ($0.1(>) per pound. Porcelain cut-outa, Ei'i-

80U malte, all sizes, at 75 per cent off Edi-*on list.

Bryant switches, 15 ampere, double-pole, 6i)c. Saw-
yer-Man 10 ampere main cut-outs at 15c. Write
us for anylliing you want, and we may have it

Chas. E. Gregory Co.,
47-40 So. JefTer&on St., Ctaicaso, 111.

FOR SALE.
A new electric light plant making good

money. Expenses low; franchises for long
terms; income increasing tteadily; good
locality; no better business in the place^
Good reasons for selling. Address

"Bf EliECTRfC,"
Care Western Elkctrioian,

6 Lakeside Buiidiog, Chicago.

FOR SAIiE.
In alternators we have 300 T.-H., BOO and 750

Westinghouse 1, 2 and 3,030 Slattory.
In arc 20, 30 and 45 Brush, 25 and 60 T.-H. and a

lot of T.-H. arc lamps, K2 and D.

Rose Electric Light Supply Co.,

ST. LOUIS, MO.

FOR SALE.
A good chance for an energetic young electri-

cian wishing to purchase an established business
with messenger service connected. Present owner
having other business, cannot give it attention.
A bargain if taken at once. For full particulars
apply to

UAJEIBT MORRIS,
SO^ Sixth St., Racine, M'is.

POSITION WANTED.
Young man desires position by July lat, as

dynamo tender in some good light or power sta-
tion, or as general house electrician with some
good firm. Can take complete charge of all ma-
chines, switchboard and lines, and do all necessary
repairing Good references given. Have laet been
with Edison General Electric Co. Correspondence
Bolicited. "A. J. S , Blectriclan.'^

care Western Eleothicuan,
6 Lakeside Building, Chicago.

Electric LiglitiBg
Sealed proposals will be received by the

undersigned until four o'clock P. M , of

Thursday, the I2th day of July next, for the

installation of an electric lighting plant for

the City of Kalamazoo. Copies of the

specifications for the same can be obtained

by bidders from me. The City reserves the

right to reject any or all bids.

CHAUNCEY STR0K6, City Clerk,

Kalamazoo, Mich.

For Kent-In THE BEIiDElV, 295,
397, 899 Belden ATenne, Corner
Fremont Street, short distance
west of li'ucoln Park, Chicago.

A seven room COKNEK flat with all modern ap-
pointments, including steam heat, janitor, gas
range, gas grates and logs, hot water, refrigera-
tor, side-board, three wood mantels, handsome
oak and marble entrance, private storeroom and
laundry; every room as light as day, the only va-
cant flat In the building; rent reduced to $50.00.

J. B. Carney, on premises, or at 6 Lakeside Build-
ing.

THE WONDEEFtrii

D'UngerJelephone.
HigUy Important to Telephone Users.

BEWARE OF INFRINGING!

The D'Unger Long Distance Telephone (the
"Far-Away Talker") can now be had for use in
Telephone Exchanges on a small annual royalty,

and on no otlier terms. It is constructed
under numerous patents, eppecially JPatent Ko.
.*i90,575, granted Oct. 2, 1888, which is not only
the first, but tlie only undisputed, and.
indii4putable valid patent granted for
an All-Carbon Multiple-Contact aii-
crophonic Telephone Transmitter, All

all-carbon multiple-contact telephone transmit-
ters built without or under patents granted since
Oct. 2, 1888. are infringements upon Pa-
tent Sio, 390,575—a fact to be borne in miod
by persons contemplating the use of Telephones.
The "D'Unger" is the only self-cleaning tele-

phone in the world. It sends speech one (l)mile
or five thousand (5,000) miles in a perfectly clear

manner; can be operated at half the ordinary ex-

pense; is always in order, and has for its Receiver
a Patent Compound Magneto, making but 0"e
magnetic field It has likewise Paul D'Un-
ger's Patent Diaphragm Regulator, which prevents
the words from running together. As a whole it

is complete, cannotbe surpassed, and has no equal.
Pronounced by all unprejudiced electricians to be
the Peer Of lelepliones. Address

D'Unger Long-Distance Telephone Co.,

Palmer House, CHICAGO, ill.

No D'Unger Telephones can be had for ex-

changes, except through me. R. D'UNCJER.

E.W. BLISS CO,
14 John St., BROOKLYN, N. Y.

ig

e
eu

This Press is Designed for

Cutting Armature Discs
Punches, Shears, Drop
Hammers, Dies, Etc.,

For £lectrical Work.

The Stiles & Parker Press Co.

Stllwell's Patent Live Steam-Feed Water Purifier.

Removes all Impurities.

Entirely prevents scale in Steam
Boilers. Catalogue on application.

aSTILWELL&BlERCEMFG.CO
DAYTON, OHIO.

a The "New Era"
ELBCTBIC

GAS LIGHTERS.
Newly Improved.

Are the only £lectric
Lighters niad») that
are snccessfally oper-
ated by the key.

Which always Indicates whether
the gas ia on or off. Safe, re-
liable; will not fail to light;

hsve lnterchangeubles(emB;are
adaptable to any fixtures, and
fully guaranteed. Made in 5

styles but all on the eame gen-
eral principle as style shown.
Candle, Billiard, Argand. Our
Victor with side lever, is a
little wonder.

AMERICAN ELECTRIC CO.,

Sole Manufacturers,

102 Pearl St., Boston, Mass.

Send for Circulars.

R'R^'V WTTTf With 2-inch Morgan & Wright
XIJjll XXUXV Pneumatic Tirea.

iuch wheel; o3-inch gear; swivel head; first

class adjustment; ball bearing of most approved
pattern on both wheels; crank shaft and pedals
highly finished; first class In every particular.
Price, §45.00 Terms, 60 days net or 5% discount
for cash; or, if $5.00 accompanies the order, to in-
sure freight, we will ship C. O D., making a cash
discount of 10;5 in place of 5;;, giving you the
privilege of examining the wheel before paying
the agent.

tolumbia Carriage A Cycle Co.,
Broadway and Huron St., Mllfcankee, Wis., U. S. A.

«

STUDY ELECTRICITY AT HOME
By OUT correepondence method. Thorough instruction, with FREE APPARATUS. Moderate terms.
Diplomas awarded. Catalogue free. Scientific Maoh^nist Co.. 90-91 Atwater Bldg., Cleveland,O.

ilciinil
In Architecture, Architectural Drawing:,
Plumbing, Heating- &nd Ventilation
Bridge Engineering-, Railroad Engineer-
ine, Surveying and Mapping, Mechanics,
Mechanical Drawing, Mining', English
Branches, and

ELECTRICITY
Diplomas awarded. To begin students neea

only know how to read and write. Send for FREE
Circular of information stating the subject yon
think of studying to THE CORRESPONDENCE
SCHOOL OF MECHANICS AND INDUSTRIAL SCIEN-
CES, Sc-anton, Pa.

4nnn STiiiiFNTS i — - ^

SPEAKING TUBES AND WHISTLES.
Oral, f^lectric, Fneaiuatic and Mechanical

ANNUNCIATORS AND BELLS.
Full Iilne Always in Stock.

W. R. OSTRANDER & CO.,
!e04 Fulton St., New ~¥^ork.

Factory, 1461 and 1463 DeKalb Ave., Brooklyn, N. Y.
S^^Send for New Catalogue. Out August Ist.

HuEBEL & Manger,

BRONZE PUSH
BUTTONS,

WINDOW AND
DOOR SPRINGS,

FLOOR PUSHES,
SWITCHES.

Send for New Catalogue.

aiannfnrtnrers,
286-290 Qroiam Street, BKOOKLYN, N. T.

THE GIBBS 3-WIRE SWITCH
FOB THE

EDISON
3-AV^IRE
SYSTEM.

This Switch is made to meet the recent re-

quirements of National Board of Underwriters
and breaks each of the three wires simultane-
ously In two places.

It is the I^atest Production of

THE PERKINS ELECTRIC SWITCH MFG. COMPANY.
Office and Factory, Hartford, Conn.

136 Liberty St , New York. 41 North 7th St., Philadelphia.

620 Atlantic Ave., Boston, 1536 Monadnock Bldg., Chicago.
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VICTOR TURBINE WATER WHEEL.
The [itlpntion of ELECTRIC COMPANIES is called to this CELEBRATEDWATER WHEEL as particularly adapted to their use on account of its re-

markably steady motion, high speed and great Efficiency, and Large Capacity
for its diameter, being double the Power of most wheels of same diameter. It is

used by a number of the leading electric companies with great satisfaction. In the
economical use of water it is without an equal, producing the highest per cent, of
useful effect guaranteed. SEND FOR CATALOGUE AND PARTICULARS.
Our Horizontal "Victor" is highly recommended, as no gears are required and

it can be bolted directly to dynamo.
The accompanying engraving represents a pair of of 12-inch VICTOR TUR-

BINES arranged on a horizontal shaft with Cast Iron Flume, Draft Tubes, End
Bearings for Shaft and Driving Pulleys complete, all mounted upon a substantial
cast-iron bed plate. The entire arrangement is very completeand strictly Hrst-class
in every particular. We are now prepared to furnisli Victor Turbines, either single
or in pairs on horizontal shafts, and where the situation admits of their use, we
recommend them.

STILWEL.L, & BIERCE MFC. CO., Dayton, Ohio.

"If circumstances lead I willfind wliere truth is

hid, tJimi-f/Ji it were hid indeed within the center,
"

. arrived here in due season and stopped.

.^V""

,0^°^

Thus spoke our friend Poloniua to Claudius

and then he started out on his journey

The other day, Incidentally meeting ns in the street, he threw his arms
around us and exclaimed: "The friends thou hast and their adoption tried,
grapple them to thy soul with hoops of steel.''

Xr£0^5i.^Xj : If you have, like Polonius had, a sea of trouble w:th the
Cells you are using, hunt us up, and if the satisfaction that you will experience
in bandiins the celebrated ''LAW DOUBLE CYLINDER"
cell is not such as will make you our friend, we are indeed lacking in our
tnowledKe of human nature. Its great forte is its Holding-up Power and com-
bined with an Uniformity of Current from first to last, thereby giving you a
Cell, Eltho' a little dearer' at the start than some other Cells, eventually the
obeapest on the market.

LAW BATTERY CO., 85 Join St, N. T.

Zincs, Sal Ammoniac, Acid Ceils, etc.

The Standard Open Circuit Bat-
teries of the World.

Send for CmcuLAit and Pkices.

THE LEOLANGHE BATTERY CO.,

111 to 117 East 131st St., N. Y.

'^'/'-f'^ys'i^'

THE McCORMICK
TURBINE,

On Vertical or Horizontal Shaft,

Especially Adapted for Electric Work.
Oives more pof^er as to diameter 'with a

Mffher percentage of nsefal effect than any other
wwtfr-TFheel heretofore made. All sizes, right and left

hand, aro built from patterns perfected under systematic tests in
the Holyoke Testing Flume.

Parties having power plants which are uneatisfaotory, and
those contemplatSig the improvement of powersj will find It to
their interestto confer with me, as I am williBS to guar-
antee results vrhere others have £allea, no mat-
ter -what makeof turbine has been in use, STATE
R »^4tlTIB£]H:£NTS AKB »ENO FOB CATA-

S. MORGAN SMITH. York, Pa.
Eatlmatea furnished for complete power plants and

results guaranteed.

The New Yost
1894 Model.

Constructed on principles radically Its own, in-
suring results always sought for but absolutely
uoattainable in the construction of any other ma-
chine. It is pre-eminently the telegrapher's and
professional stenographer's typewriter.

Let us send you catalogue.

Tbe Yost Writing MacbiQe Co.,

.'69 La Salle St., CHICAGO.

£3Sa?.a..:BXjXS3a:£II> 1873.
80IiE JKAHrVFACrrBEBS OF

HARD VULCANIZED FIBREVULCANIZED FIBRE GO.
In Sheets, Tubes, Rods, Sticks, and Special Shapes to order. Colors, Red, Black and Gray. Send for Catalogue and Prices.

wiiMHiiTON.'pEi. The Standard Electrical Insulating Material ofthe World. 1* dey s^",' ».y

MARO S. CHAPMAN, Pres. THOMAS C. PERKINS, VicePres. JOHN L. BUNCE, Sec'y and Treas. TH. GONET, Supt.

THE MATHER ELECTRIC COMPANY,

Power Generators for Liehtina: and Railway Purposes.
Complete Station Equipments.

,
Mather Apparatus for sale exclusively in their respective territories by the following well-known and reliable Contractors:

'J. HOLT GATES, 1140 Monadnock Buildins, Ghicaso, Western Contractor.
H. B. OOHO & CO, 203 Broadway, New York: New York Oity, Brooklyn and vicinity and New Jersey.
a. M. ANQIBR & CO., 116 Badford St., Boston, Mass.: New England.
S. N. BLAKE, Elmira, New York: Northern and Western New York.
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THE NEW AMERICAN
TURBINE WATER WHEEL.

PAETIOULAELT ADAPTED TO DEIVING

Electric Light and Power Stations
Oo acconnt of Its high efficiency at all stages of gate, BteadlneaB of motion and easy working gate, the con-
slracliou of which makes It the moBt BecBltive to the action of a governor of aay wheel oa the market.

SEND FOR CATALOGUE IllaBtratlcg various styles of setting on bothveiilial and
horizontal shaft.

THE DAYTON GLOBE IRON WORKS CO.,
SnCCESSORS TO

ST01TT, Ultil^til A TEMPLiEi. DAYTON, OHIO.

Artistic Slate
FOB

Switch Boards,
Switch Bases.

Bheostat Boxes and Bases,
Battery Boxes and Covers,

Fuse Boxes and Bases,
And for lamp Bases,

All Purposes Requiring

Slate, plain or finished.

We sell the finest Vermont Slate, and finish In

Dull Black,
Polished Black,

Bloodstone or Slarbleized.
Italian, Tennegeee, and

Vermont Ularble,
niexican Onyx and

Grained Woods.

Very low prices quoted on sizes to order.

The Independent Electric Co.,
39th St. and Stewart Ave., OHIOAGO.

WANTED.
We will pay 35 cents each for

clean copies of the Westben Elkc-
TRiciAK of June 18, 1893, Volume X,
Number 25.

WESTERN ELECTRICIAN,
6 Lakeclde BaUdlng;, Chicago-

MAP OF THE UNITED STATES.
A large, handsome Map of the United

States, mounted and suitable for office 01

home use, is Issued by the Burlington
Route. Copies -will be mailed to any ad-

dress on receipt of twelve cents in postage
by P. S. EusTTS, Gen'l Pass. Agent, C- B.
<& Q. R. R., Chicago, lU.

For any electrical book published filled

promptly on receipt of price.

ELECTRICIAN PUBLISHINQ COMPANY,
6 Lakeside Building, Chicago.

FUSE WIRE
AND LINKS
FOR ALL SYSTEMS.

Correct
Carrying

Capacity.
Absolutely

Uniform.

The Independent Electric Co.,

39th St. and Stewart Ave., Chicago.

The Hoyt Standard Ammeters and Voltmeters for Liamp
and Meter measurement on Alternating Cnrrents are now
ready for the market.

Send for car 1894 Catalogue which contains
the above and other new inetraments

of oar manufHcture.

Whitney Electrical

Instrflment Co.

.CanFactories: Penacoob, N. H.; Sherbroob6,P. Q.

AGENTS

:

HENRY F. KELLOGG, General Selling Agent.

Baliimore, Md.: The Poole Electric Co.
Boston, Mass.: Warren S. Hill.

Boston, Mass. (New England): W. B. Southgate
Co., 141; Franklin St.

Chicago, 111 : Electric Appliance Co.
Cincinnati, : Nowotny Electric Co.
Halifas, N. S.: John Starr, Son & Co., Ltd.
New York City: Geo. L. Colgate, 136 Liberty St.
San Francisco, Cal.: California Electrical Works.
Toronto, Oct : Toronto Electrical Works.

THE

Glkhari Woraora
HORNBERGER ELECTRIC MFG. CO.,

ELKHART, INDIANA,

We Announce Another Cut in Prices on Our

ALTERNATING and CONTINUOUS CURRENT

Arc Lamps--

Send for our New Discounts and also for Reduced Price List on

The Celebrated Niirnberg Carbons.

GENERAL INCANDESCENT ARC LIGHT COMPANY,

169 Adams Street,

CHICAGO.

NEW YORK.

S. BERGMANN, President.

Ko. 34as.

572 to 578 First Avenue,
NEW YORK.
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JUST WHAT EVERY YOUNG ELECTRICIAN WANTS'— The MODEL DYNAMO-MOTOR
. >^ILL DECOMPOSE WATER
IDO^FLECTRO PLATING
ILIGHT^N^CANDESCENT

LAMPS

ELBRID6E ELtTCT'L MFG.C0.ELBHID6E.NYf

YOU ffILL OBLIBE

Both Advertiser and Publisher

by Mentioning the

Vestern Electrician

When Writing to Advertisers.

TELEPHONES!!
This company is maauEacturlng

A Compound Magneto Telephone
which it sells outright under a guarantee both as to efficiency and as against infringe-

ment of patents.

It talks as well over one hundred miles as any other Telephone talks over one mile.

This company is also prepared to fully equip Telephone exchanges, (furnishing

everything from the telephone to the wire and polet). Private lines, Factory plants,

etc., and do all kinds of construction work.
Send for circulars and price lists.

WESTERN TELEPHONE OONSTRUOTION 00„
nSO, .'>40 and 54t Itronndnork BIk., Chipago, III

Cleats, 2 or 3 wire, glazed, $30. pr 1,000

Insulators, " 12. " "

Rosettes, fusciesB, " 6." loo

WRITE FOR SAMPLES AND DISCOUNT.

HAnnOND CLEAT AND •.•

•.• INSULATOR COMPANY,
IS Custom House St., Boston.

^s/£ost ID-CLra-Tole :Ba.ttcr3r Cells ^rod.-u.ceca..

"7

a:xisrrE]x> TFXI.TTSa7X3X>

o
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05 CD

gS ^ CD

IS 02
.«= ^ Hd

CD •<
ac CD^ >1

Manufactured by The Butlor Hard Rubber Co., 33 Mercer St., N. Y.

HAVE
YOU
READ

Inventions, Researclies ani fritinp of Nitola Tesla,

By THOMAS CUMMEEFORD MARTIN.

600 Pages. 330 Illustrations and New Portrait.

SEE LAST ISStJE FOB TABLE OF CONTENTS. OBEER AT ONCE.

TESLA'S
NEW
BOOK?

We Want Western Business.

LA ROGHE ALTERNATORS.
MANDFAGTDRED IN SIZES FROM

25 to 5,000 Lights,

SINGLE OR MULTIPHASE.

Direct Connected Dynamos.

Direct Current Generators.

PHILADELPHIA, PA.

DISTRICT OFFICES:

Hew York, San Francisco,

Boston, Chicago,

KnoxTille, St. lionis,

Cincinnati, Pittsburg, Mobile.

l,O0O Lright Alternator.

HOOD & OSBURN, 239 La Salle Street,
o:^xo.a.o-o.

OWEN FORD, RIalto Bulldlnir,

ST. XjOXJXS, aco.
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A NEW WORK.

THE TELEPHONE

HAND'BOOK.
By Hkhbert I^aws "Webb,

About 175 Pages. Profusely Illustrated.

Price, postage free, $i.oo.

ELECTRICIAN PUBLISHING COMPANY,
6 LAKESIDE BUILDING, CHICAGO.

READY AUGUST 1st.

Uniform in size and style with the other

works of our famous Hand-Book series,

of which 40,000 copies have been sold

to date. Practical subjects treated in

plain language by practical men.

A TIMELY BOOK.
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Directory of Principal Electrical and Mechanical Engineers.

B. J. Arnold, Mem. a.i. e. e.,

Consulting Electrical Engineer,

Specialty: Electric Railwaya and Power Sta-

tions.
43C Rookery, Chicaeo.

Chas. G. Armstrong,

Expert and

Electrical Engineer,

Andltorinm Tower, Chicaeo.

William D. Ball, b. s, (e. e.)

Consulting Engineer,

16!Sy Honadnock Bide.,
Chicaeo.

Telephone Main 3946.

0. M. Stone,
Electrician,

Good worJi, square work, perfect work; just

such work as our customers want. Fine house
work and repairs a specialty. Private lines

built complete.

300 !«. Clark St., Chicago.

N. S. Amstutz,
Mechanical and Electrical Engineer,

Nevi Electrical Devices Perfected for
Shop Construction.

Testa, Plans, EstlmateB,
Supervision and Expert Opinions.

5«a Tlie Gnyahosa, Cleveland.O.

The Louis K. Comstock Co.,

Electrical Engineers

and Contractors,

1437-38 Slonadnock Blk., Chicago.

Goltz & Sinclair,

Electrical Engineers and Contractors,

Manufacturers' Agents,

Tel. 912. Agents for Ideal Engines.

Academy Bide-, Milwaukee, IVI9.

Gustave Monrath, c. p.,i. e.

Electrical Engineer,

Contractor for Electric Light and Electric
Power Transmissions.

141?>1410 Monadnock Building,
Chicago.

Wm. H. Bryan, m. Am. soo.m.e.

Mechanical and Electrical

Engineer.

Consultations, Reports, Estimates, Plans, Speci-

fications, Superintendence, Tests, Purchasing.

Turner Building;, St. l.onts.

The Consolidated Eng. Co.,
Designers and Builders of Electric
Light and Power Plants, Electric
Hallways, Water Works, Ice Mating
and Refrigerating Plants.

821 Pine Street, - - - St. Louis.
Alfred 0. Einstein, Preat. and Treae.

Thomas V. Hall, Vice-Prest and Secy.
John A. Henry, Supt. Electrical. Con.

Frederick L. Merrill,

Electrical Engineer,

Specialty: Storage Battery Work.

304 Rookery, Chicago

Harry G. Osburn,
Electrical Engineer,

leso I,a SaUe IStreet, Chicago.
Telephone, Harrison 306.

Estimates and Specifications prepared.

Special Attention Given to the
Supervision of JSIerti-ieat Work.

The Allen- Hussey Co.,

General Electricians,

Engineers, Contractors.

Established 1839—Incorporated 1892.

Telephone, Harrison 712.

818 JHedinah Bldg., Chicaeo.

Montgomery H. Johnson,

Consulting Electrician,

Specialty: Designing Electrical Machinery and

Apparatus.

Martin Bids., TTtica, N. IT.

E. P. Roberts & Co.,

!S4, Its, 36, 97, ftS,

Brainard Block,

E. P. ROBERTS, M. E.,

aIi.'e.e.,' Cleveland, 0.
Etc., Etc.

BiniDZSRS
For the "WESTERN ELECTRICIAN,"

ftl.OO.

—

.Tp£££^gJ5^

"IDEAL" INSULATED COPPER WIRE.
Best Substitute for Rubber.

MAJNUFACTVBKB BY

PHILLIPS INSULATED WIRE CO.
NEW YORK OFFICE: 39-41 Cortlandt Street. FACTORY: PAWTUOKET, R, I.

AeENCIBS

:

Blectric Appliance Co., CHICAGO. Partrick& Carter Co . PHII/APKI.PHIA. Electrical Bngineerlng Co.. MIUfMEAPOIiIB.

WESTINBHOUSE ELECTRIC & MANUFACTURING CO.,
^ITTeUBXJJELCH *j^.

We manufacture Complete Installations of

For CENTRAL STATION ELECTRIC LIGHTING,
LONG DISTANCE TRANSMISSION OF POWER,
ELECTRIC RAILWAY AND ISOLATED PLANTS.

BRANCH OFFICES IN ALL LARGE CITIES.

C£HC-<^a-0, TTsTaToasl:!. .A-T7-en.-a.e a-ra-d. I-.sils:e Street.
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ELECTRIGITYJOR^ ENGINEERS.

Part I, 268 Pages, $2.00. Part II, 156 Pages, $1.00.

WHEN ORDERED TOGETHER PRICE IS $2.50.

Both Worlca Profusely Illustrated. ^^^^9"Just the Work for Engineers, Electricians, Dynamo Tenders, etc.

PART I.-CONTENTS.

CHAPTER I.

Electricity —Positive and Negative—Conductors, Non-
conductors and Insulators — Electro-Motive Force —
Volts—Resistance—Ohms—Current—Amperes.

CHAPTER II.

Dynamos—Magnets— Field Coils—Electro Magnets
—Permanent Magnets.

CHAPTER III.

Armatures, Construction of, Different Kinds of

—

Commutators, How Made and Connected—Heating of

Armatures—Eddy Currents.

CHAPTER IV.

The Curreni— How Produced — Induction— Series

Wound Dynamos—Shunt Wound Dynamos—Exciting
the Fields—Constant Current and Constant Potential

Dynamos—Series, and Parallel—Parallel or Multiple Arc
System.

CHAPTER V.

Incandescent Lamps — Filaments — Connections—
Flashing—Exhausting— Testing— Candle Power—Oper-
ated in Series—Automatic Cut-Out—In Multiple Arc or
Parallel— Multiple Series— Multiple Series Cut-Out—
Three Wire System.

CHAPTER VI.

The Arc Lignt—How Formed—Causes of Unsteadi-
ness—Remedy—Effect of Shades or Globes—Shape of
Carbons under Different Conditions of Burning—Arc
Lampi—Regulating and Cut-Out Mechanism—Action
of Current—Clutch Lamps—Clockwork Lamps—Double
Lamps—Troubles in Lamps.

PART II.—CONTENTS.

CHAPTER I.

Alternate Ccirrent Dynamos—Principles of the Field

—

Field Current Armature—Winding—Connections—Lamin-
ation—Different Types of Alternators—Regulation—Lead-
ing Systems—The Brush Generators—Magnets—Arma-
ture—Principles of Induction.

CHAPTER IL

Dynamos, Continued—The Mordey Alternator—Sta-
tionary Armatures—Field Magnets—Ferranti Armature

—

Field Magnets—Winding—Collectors.

CHAPTER IIL

_
Dynamos, Concluded—Siemens Dynamo—Best Mag-

netic Circuits—Stanley Constant Current Dynamo—The
Armature—Self Induction—Regulation.

CHAPTER IV.

Induction Coils— Converters—Transformers— Econ-
omy of Distribution—An Electrical H. P.—Losses in
Conductor—Induction Coils^Effect of Induction—Trans-
formers.

CHAPTER V.

Transformers, Continued—Induction Coils—Convert-
ers—Transforming Up and Down—Design of Transform-
ers—The Static Charge—Protection Against— Grounding
the Secondary—Other Devices—The Foil Protector-
Different Type.= of Transformers.

CHAPTER Vll.

Commutators and Brushes—The Brush Commuta-
tors— Brushes— Different Styles of Brushes— Double
Brushes—Single Brushes—Troubles with Commutators
and Brushes— Correct Position of Brushes— Sparking
at Brushes — Care of Brushes and Commutators —
Flashing.

CHAPTER VIII.

Current Regulation—Hand Regulation—By Position

of Brushes—Resistance Box—Resistance Coils.

CHAPTER IX.

American System of Automatic Current Regulation^
The Dynamo—Regulator—Action of Regulator.

CHAPTER X.

Brush System of Automatic Current Regulation

—

Brush Armature—Diagram of Circuits through Dynamo,
Regulator and Lamps—Dial or Regulator—Care and Ad-
justment of Dial—Dial Controller—Circuits and Connec-
tions of No. 8 Brush Dynamo—Circuits of Compound
Wound Constant Potential Brush Dynamo.

CHAPTER XI.

The Edison System—Automatic Regulator—Circuits

of Regulator—Circuits of Dynamo—Action of Regulator

—

Howell Pressure Indicator—Diagram of Circuits—De-
scription of Parts and Operation.

CHAPTER XII.

Excelsior System of Automatic Current Regulation—
Dynamo—Armature—Diagram of Circuits—The Regula-
tor and Motor—Action of Regulator.

CHAPTER XIII.

Schuyler System of Automatic Current Regulation—

:

Dynamo—Armature, Commutator and Brushes—Diagram
of Circuits in Armature and Field—Regulator—Circuits

in Regulator.

CHAPTER VI.

Transformers, Concluded — Fuses — Regulation —
Winding of Transformers—Connecting to Circuit—Regu-
lation—Safety Fuses.

CHAPTER VII.

Parallel System—Series Arc Light System—Diagram
of Circuits—Parallel System—Primary Circuit—Secondary
Circuit—Placing of Transformers—Fuses—Diagram of

Series Arc Light Circuit.

CHAPTER VIII.

Lines of Force—Hysteresis—Magnetic Penetration

—

The Circuit of Lines of Force—Experiments with Mag-
net—Rapidity of Reversals and Hysteresis.

CHAPTER IX.

Arc Lamps—In Series—The Westinghouse Arc Lamp
—Diagram of Circuits in Lamp—.\ction of the Mechanism
—Flat Carbons.

CHAPTER X.

Arc Lamps, in Multiple—Slattery Differential Lamp
—Mechanism of Lamp—Its Operation.

CHAPTER XL
Measuring and Indicating Apparatus—Instruments

for use with Alternating Currents Differ from Those Used

with Continuous Currents—Ammeters—Voltmeters—De-
scription of Several Forms of Instruments.

CHAPTER XIV.
Thomson-Houston System of Automatic Current Reg-

ulation—Dynamo—Armature—Commutator and Brushes-
Controlling Magnet—Wall Controller—Diagram of Cir-

cuits—Air Blast.

CHAPTER XV.
Waterhouse System of Three-Brush Automatic Cur

rent Regulation — Dynamo— Extra Brush— Resistance
Coils and Regulator.

CHAPTER XVI.
Ampere Meters—Tangential Scale—Solenoid Meters.

CHAPTER XVII.

Voltmeters—Pressure and Potential Indicators.

CHAPTER XVIII.

Testing—Galvanometers—Astatic Needle—Differen-

tial Apparatus.
CHAPTER XIX.

Wheatstone Bridge or Electrical Balance—Diagram
of Circuits and Methods of Use—Bridge and Rheostat

—

Round Form—Square Form.

CHAPTER XX.
The Magneto as a Testing Instrument—Armature

—

Field—Bell—Diagram of Circuits.

CHAPTER XXI.
Coupling Dynamos Together—In Series—In Shunt

—

Series, Shunt and Compound Wound Machines.

CHAPTER XXII.
Switches and Switchboards—Loop Switch—Plug

and Socket—Change over Plug and Socket—Conclusion.

CHAPTER XXIII.
Electric Motors, General Principles the Same as in

Dynamos—Types—Shunt and Series Motors Suitable for

all General Purposes—Regulation of Shunt Motors—Of
Series Motors—Counter E. M. F.—Direction of Rotation
and Direction of Current^Starting Motors—Diagram of

Connection.

CHAPTER XII.

Measuring Instruments, Continued—Hot Wire In«

struments—The Cardew Voltmeter—Details of the Instru-

ment—Low Potential Voltmeter.

CHAPTER XIII.

Voltmeters—Double Coil Voltmeter—Two Types.

CHAPTER XIV.

Spring Meters—Curled Spring Meter.

CHAPTER XV.
Twisted Strip Instruments—Diagram of Connections

and Operation of Instrument.

CHAPTER XVI.

Recording Meters—Stanley Meter—Construction and

Principles of Operation — Diagrams of Parts—Slattery

Induction Meter—Description of Parts and Principles of

Operation—Watt Meter—Thomson Meter.

CHAPTER XVII.

Generators in Parallel—Difficulties in Operating

—

Alternate Current Generators in Parallel—Arrangements

of Circuits and Machines for Operating in Parallel—Dia-

gram of Common Arrangement of Machines and Circuits.

CHAPTER XVIII.

Ohm's Law—Strength of Current—Formulas and Ex-
amples—Power and Heating Effects of Currents.

CHAPTER XIX.

Ground Alarms and Leak Detectors.

Orders Promptly Filled on Receipt of Price. Postage Prepaid.

ELECTRICIAN PUBLISHING CO.,
6 LAKESIDE BUILDING, CHICAGO.
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BALLBNGZNE CO.,
Improved Heavy Duty Engines for

Electric Lighting and Railways.
DIRECT CONNEOTED and BELT DRIVEN.

J. W. PARKER & CO., General Agents,
30 Cortlandt Street, NEW YORK CITY,

CHICAGO OFFICE:
506 "The Rookery."

The

"CLIMAX"B0iLER
Three Boilers. Sold Gblcago Edison Co.

The Only Boiler Tested at the World's
Columbian Exposition.

Tbe only NON-EXPLOSIYE boiler made.

Will save yon money on coal.

Built in units from 50 to 1600 H. P.

MANUFACTURED BY

ClonbrockSteam BoilerWorks,
CatalOgne. Grinnell and Court Sts., BROOKLYN, N. Y.

SILK BRAID
For Incandescent

Lamp
Filaments.

The greatest care taken in prodacing a uniform article.

BOSTON BRAID MFG. CO.,
27 Beach Street, Boston, Mass.

Successtul /Panufacturers are

wont to investigate fully before adopt-

ing any mechanical appliances, and it

is to such that we sell our Vacuum
Feed Water Heater and Purifier, the

Webster Separator, and Williames

Vactium System of Steam Heating.
'=^ IVe will be pleased to send you Catalogues of these.

Marten Mebster & Co.,
NO. G. <Kaniaetit M. 3.

Nbw Yoek—126 Liberty Street. Chicaoq—lloDsduock BuildlDg.

ELECTRICITY for ENGINEERS.

A NEW AND POPULAR BOOK.
Tiro Tolnmes, 434 pases, Froftasely Illnstrated.

Price, Postage Prepaid, $2.50.

ELECTRICIAN PUBLISHING CO.,
6 LAKESIDE BUILDING, CHICAGO.

J. C. BRILL COMPANY, • - PHILADELPHIA.
BUIIDEES OF EAILWAY ANB TSAITWAY OAES OF ALL GLASSES,

THE BROWNELL & CO., Dayton, Ohio,

Special attention fdven to the building of Electrlo Motor and Trail Oars.
Ballders of Brill No. 21 Truck with solid forged frame, aod '^Enreha" UBximum Traction Pivotal Truck.

Manufacturers o£

AUTOMATIC,
THROTTLING
ENGINES.

BOILERS,

STANDPIPES,
TANKS and

GENERAL
SHEET IRON
WORK.

Having one of the largest boiler manufactories in the country,

equipped with the latest and most approved machinery, we are

prepared to equip Complete Steam Plants ready for operation.

DIRECT ELECTRIC,
The Latest

Improved Type
of Elevators.

HAVE YOU

SEEN OURS?
It has many advan-
tases over all others
now in the market.

For descriptive circular, or other

information, addreea

MORSE, WILLIAMS & CO.,
1105 Frankford Avenue, PHILADELPHIA. 108 Liberty Street, NEW YOKE,
19 Pearl Street, BOaTON. 82 Church Street, NEW HAVEN.
425 Spruce Street, SCKANTON, PA. 1116 E Street N. W., WASHINGTON, D. Ca

4)Sa OilEAHA BI7]XI>iar&. CHICAGO.
Ready Made Cut Gears.
Ready Made Cast Gears.
Ready Made Brass Gears.
Gears Made to Order.
Gear Cutt ng
Gear Book, 15 cents.
Treatise on Gears, $1.00
Catalogue free.

Gear Cutting Machines.
GEORGE B. GRANT.
Lexington, Mass.
Philadelphia, Pa.

Improved Bacine High 8peed

All sizes carried in
stock.

Over 2,000 in

Marine and
Yacht JEnsrines.

Porcupine
and Tubular

Boilers,

Racine

SUPERIOR 'RE6UUffI0N
AND ECONOMY FOR

.

BiaRICIlGHTING
A"i> GENERAL

'^'^

m
YOU WILL OBLIGE

^

Both Advertiser and Publisher by

mentioning the WESTERN ELECTRI-
CIAN when writing to advertisers.

usrdwsre lo., -(voeks: EicmE, wis.

W. F, PARISH, General Sales Manager,
Home Insurance Bulldine:. CHICAGO.

,Nfo'T\.^^M|!^A'c?ul.s PHOSPHOR-BRONZE
recjuade MARKS. Ingots, Castings, Wire, Sheet &c.—

,
TheRhosphor Bronze Smelting Co.LiMiTED
2 200WashiiiigtonAve,Philadelphia.,Pa.

L ORIGINAL MANUFACTURERS OF PHOSPHOR- 1

. Bronze IN THEllNiTED States AND Sole v

"^f^ Makers of"ELEPHANT BRAND"Phosphor-Bronze.-
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)
WILLIAM H. McKINLOCK, President. WALTER C. McKINLOCK, Secretary.

P. and B.
Compounds,
Painty
Tape,
Varnish,
Motor Cloth.

Kester
Arc Lamp.

Vulcanized
Sheet,

Mod and
Tubing.

Xntric
Switches.

Kester
Commutator
Compound.

Knox Circuit
Breaker.

Garton
Lightning
Arrester.

Crocker-Wheeler Bracket Fan Motor.

Our bracket Ian, which is undoubtedly the great-
est novelty in the Fan Motor line this year, is

arranged so that the motor may be thrown in any
position. This convenient arrangement has been
secured by mounting the motor on a bracket fitted

with a ball and socket joint. The bracket is

arranged to be screwed on the wall and then by
simply turning a thumb-screw the motor can be
adjusted to any desired angle, and a breeze thrown
to any part of the room

.

We carry a large stock of these fans on hand,
but so that your orders may be pramptly filled, we
would suggest that you place them early and not
wait until the hot weather when there might be
some slight delay •

We have Disk Fans also.

JS. L B.
Wires,

Cables,

Tape and
Lamp Cord.

^^Metropolitan"

Lncandescent
Lamp.

L X. L.

Triple Braid
Weatherproof

Wire.

Crocker-

Wheeler
Fan Motors.

Dayton
Electric

Ceiling Fans.

Chicago
Spark

Arrester

Metropolitan Electric Co.,
186 and 188 Fifth Ave., Chicago.
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TlTSTANDARD ALTERNATOR
37 to 137 K. W., 1,100 or 3,300 VOLTS.

A Complete Line of Improved Switchboard

Instruments, Converters, Etc.

WE STiLL MAINTAIN THE LEADING POSITION WITH THE

Standard System of Series Arc Lighting

-.^zo-x)-

Multipolar Direct Current Generators.

STANDARD ELECTRIC COMPANY.
CHICAGO, IIiIm.
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ECONOMICAL,
SAFE, THE STIRLING TuVe'* SAFETY BOILER,

EFFICIENT,
DURABLE.

Branches in all Principal Cities, Specially Adapted for Electric Light and Power Plants.

»., General Offices, The Pullman Building, CHICAGO, ILL.

INCANDESCENT LAMPS. M nafartaret by

QjojoiMJiAM*

WRITE FOR REDUCED PRICES 3009 to «0I7 Pine St.. St. lioniH. 3Io.

MICA
ladia iU Ailer QualitiEs lor Electrical Parpcses,

EUCENE MUNSELL & CO.,
MICA INSULATOR CO.,

218 •W&TSSL ST., irrW TORK.
IV. 0, SKILLS. 59 L,afee !!it.. riiiraso. III.

MICANITE
PERFECT INSULATOR.

STANDARD I

"WARD"

ARC LAMPS.

rOU WILL OBLIGE
Bath Advertif^r and publisher by

mentionlD^ the Westrra Klerlrician
when wrltiog U> advertisers.

BOLGIAXO'0

Electric Fan

Water Motor
I ':rrp;it free a^ it con

ne^:^ wUh any faucet.

-a;-f 'au<i p?iall,

TleBjlgl'noM'gCo,,
41.-; Water St.,

BALTIMORE. MD.

You have seen our spe-

cial offer: on 1,000 "Ward"
lamps, direct current. Well,

the sale is fairly under way.
If you desire anything in this

line, let us hear from you
quickly. State full particulars

and quantity that you wish

figures on.

Etetric UiMm kMl '5

Telephone Building,

New York.
Establlsb€d 1881.

Unity Building,

Chicago.

Hard Rubber Electrical GoodSi
Telephone Receivers. Rubber Rods,

Hard and Soft Rubber Tubing,

Flexible Hard Rubber Tubine, Hard Rubber Sheets,

Bnshini^, Battery Cells, Nipples, Phonograph Tubes,

Window Tubes, Friction Tape,

Soft Rubber Socket Covers, Rubber and Leather Belting,

In fact, anything in Rubber.

The Columbia Rubber Works Co.,

GRAPHITE
FOB KUBCTBICAXi USK8.

Gmphlte Bads of Tarlons J^netJia, Crom 1-5 OIub to lOO ahma Beslstanea i

to tba Ineb. Mraphite Boxes and Cmelblea, BeslBtlBc Haata
of 4,000 Desreea. IniiDinee Crlsdly AMBirered.

IDS. DIXON CRUCIBLE CO., Jersey City, N. J.

^Texv ZD37'rLa.m.o ^eltin.gr.
--— - . Patent Grooved BeltiughaTing Groove* nuininK

;engthwise of the Belt, serve as channels to per-
mit the escape- of air between Belt and PnUeys,
to eueh s degree that the air cushion is overcome
and the Belt can be run very slack, thereby taking
the heavy strain from the tarings.

SCBUL7ZBELTIRGC0., St. Lonis, Mo.
Agents ia all Principal Cities*

BBANCHES:
164 SuQimer Street. Bost'^n.

225 Pearl Street. Xew York.
129 North 3d Street, Philadelphia.

fii^iMm I REWl
' ARMATURES, '

"(ONVERTERS.RHEOSTATS.lAMPS 2.C-*

'iiANWooD MF&.C0.17™ Sc Clark SLs Chicrgo.
WORICTHOROUOHLY TESTED AND SHIPPED ON DAV PROMISED.

Judge Coxe ofthe United States Circuit Court
DISMISSES SUIT OF

JNTERIOR CONDUIT CO. vs. EUREKA ELECTRIC COMPANY.
Thi Jwige says ''tliit this pitent rests V2>on an exceedingly vague and shadoivi/ foandalitn."
Send in your orders for Tulca, It Coats One-Third t.€ss ihan any tube in the mirket. Bushings all sizes.

NS'W ITORK INSI7I.A"rz:D VITIRZ: coiKEPAnnr.

BUCSETE TO FIT ANY
STANDARD SOCKET.

Judge Ricks' decision against the
Edison Company and in our favor,

frees these lamps from any taint of

infringement. Order no other.

Monadnock Building, Chicago. THE BUCKEYE ELECTRIC CO., Cleveland, O.
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